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ADHD Medication in the

Longer Term

Eric Taylor

Institute of Psychiatry, Psychology and NeuroScience, King’s College London, UK

Abstract: This review starts from the finding that there is strong persistence of ADHD problems into adult life, despite the availability of effec-
tive treatment with stimulants and other drugs. Short-term trials in adults reveal that those drugs can still be efficacious in adults. Pharma-
coepidemiology studies, on the other hand, clearly show that most young people discontinue medication during adolescence. Neuropharmacol-
ogy research suggests a waning of stimulant effects after a few years. Longitudinal studies are scarce but provide some evidence that prognosis
is often determined by factors other than the core symptoms of inattentiveness and impulsive overactivity. The implications for clinical practice
are discussed. Continuing care, especially during the follow-up after initial therapy, needs further development.
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Introduction

ADHD is a disability that often persists into adulthood.
Inattentiveness, impulsiveness, and overactivity are the
defining characteristics. Even unreferred cases in the com-
munity and those with high levels of the behavior prob-
lems not meeting the diagnosis criteria can continue to
show impaired social development. Impulsiveness de-
clines in absolute terms but remains deviant relative to
age-matched peers (Taylor et al., 1996).

The effects in childhood include lack of friends, poor
performance in school, and few constructive leisure activi-
ties. In adolescence, motor accidents become a considera-
ble risk, and there may be academic underachievement
(Faraone et al., 2006). Aggressive and antisocial behaviors
and delinquency can complicate impulsiveness and over-
activity (but not so much inattentiveness alone). Substance
misuse is more common in those with ADHD than in the
general population. Emotional dysregulation is very com-
mon and leads to later relationship problems and mood
disorders (Stringaris et al., 2009).

Some children do escape the developmental problems or
learn to live with them. Nevertheless, a systematic review
by Shaw et al. (2012) found evidence for a wide range of ad-
verse outcomes being more common in ADHD than in un-
affected people over the lifespan. That review also suggest-
ed that those adverse outcomes are less common in those
who have been treated than for untreated people with
ADHD. This is encouraging, but the persistence of prob-
lems in the face of effective treatment remains a challenge
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to clinicians and researchers. This perspective article seeks
to identify some potential limitations of treatment in the
long term and to indicate how they might be overcome. Ta-
ble 1 summarizes some of the possible limitations, not all of
which may apply to everyone, and the potential implica-
tions for clinical practice that would arise if they did apply.

Effect of Medication in the Long Term

The picture summarized above of persisting disability for
many is disappointing, not the least because a very effec-
tive therapy is available and widely used. The beneficial
effects of psychostimulants over the short term have been
clear since the 1930s (Taylor, 2009). The effects are large,
with effect sizes relative to placebo around 0.9 SD (Far-
aone & Buitelaar, 2010; NICE, 2009; SIGN, 2009). Few
treatments in psychiatry can command the same level of
positive evidence. The long-term effects do not seem so
well established. Randomized controlled trials for periods
of more than 12 weeks exist, but none has addressed the
full developmental period from childhood through adoles-
cence (Maia et al., 2017). Long-term randomized trials are
not only difficult and expensive to carry out, they bring
ethical problems of consent.

The Multimodal Treatment Study of ADHD (MTA),
however, enabled a long-term and sufficiently large follow-
up of a 14-month randomized comparison of children with
ADHD who had been variously treated. Some had received
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Table 1. Possible constraints on the long-term value of medications and their implications

Potential Limitation

Clinical Implication

Stimulants might be efficacious only in children, not adults.
Poor compliance with medication might limit effectiveness.
The main prognostic factors might not be susceptible.
Self-selection for favored therapy might lead to equivalence.
Suboptimal service delivery re dosage and monitoring.

The effect of medication might wear off with time.

Other therapies for adults
Enhance motivation/adherence
Extend range of interventions
Advice and monitoring
Enhance continuing reviews
Consider drug holidays

intensive behavioral management and psychological help,
whereas others had received a careful regime of closely
monitored medication, and yet another group had the ben-
efit of both. Others again received only the usual treatment
(whether medical or psychological) provided in their com-
munity. Over the period of 14 months that constituted the
trial, there was an unequivocally better outcome for those
who had received the “carefully crafted” medication.

The MTA investigators, however, followed up the treated
children in an exemplary fashion. At the 2-year follow-up,
the benefits persisted but at 3 years had faded, and at the
8- and 16-year follows-up there was no discernable advan-
tage for any of the groups that had received the intensive
therapies (Molina et al., 2009; Swanson et al., 2017). Their
symptomatic outcomes and social adjustment were no bet-
ter than those for the group that had received treatment as
usual. This result must be seen in the context that, after the
14-month point, the groups were no longer as initially rand-
omized. Indeed, only 53.5% of the participants providing
saliva were shown to be adherent at all four measurement
time points (Pappadopulos et al., 2009). Furthermore,
even for those who remained in the condition of original
assignment, the high level of fidelity to the detailed proto-
col of therapy would not have continued. The follow-up
was therefore observational rather than experimental; but
itis the best evidence of'its kind available.

What Might Be Responsible for Any
Long-Term Limitation of Therapy?

There are several possible reasons that demand separate
consideration as they carry distinct implications for long-
term clinical management.

Medication is Not Effective in Adult Life?

This is probably not the explanation. There have now been
enough trials of treatment in adults to be confident that
medication is still effective, and that cognitively based
therapies and learning coping skills are promising. The
Canadian Agency for Drugs and Technologies in Health
(2011) provided a systematic review, and Cortese et al.
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(2018) provided a network meta-analysis comparing ther-
apies. Indeed, there is some evidence that adults with con-
tinuing symptoms make a better adjustment if their ADHD
is being controlled with medication. Lichtenstein et al.
(2012), for instance, found less offending behavior during
periods of medication than in periods of abstinence. While
this demonstrates effectiveness in the short to medium
term in adult life, this is not the same as demonstrating
long-term effectiveness. Some periods of abstinence may
follow only short-term use; by definition some periods of
use will represent recent commencement. Furthermore,
deterioration during abstinence could reflect rebound
rather than continuing value.

Similar considerations apply to findings such as those of
Man et al. (2015) in young people up to the age of 19 in
Hong Kong, namely, that the rate of trauma-related ED
admission was lower during periods of exposure to medi-
cation than during nonexposed periods. This self-con-
trolled series method, which relies on within-person com-
parisons, is a strong way of excluding many possible
confounders, though it does not allow for consideration of
possible fading of effect in long-term use.

Medication Is Not Given or Taken?
This does probably play a part in the persistence of symp-
toms and subsequent disability. The use of medication
falls oft quickly as young people get older. In a national
(UK) survey by McCarthy et al. (2009), the key age for dis-
continuing was 16 years, which is also the age at which
compulsory schooling ends. The reasons vary and include
the presence of adverse effects, the adolescent desire for
autonomy, stigma and hostile cultural attitudes to medica-
tion, simple forgetfulness, and the development of a de-
spondent or nihilistic attitude toward the condition and its
treatment. To overcome these obstacles, clinicians need to
create a climate of communication that allows under-
standing of potential obstacles in the individual case. Tay-
lor (2015) provided detailed implications for enhancing
adherence.

This explanation, however, cannot be the whole story.
In the MTA study cited above, the equifinality of outcomes
for all therapies applied even to those who had consistent-
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ly taken medication throughout the follow-up (Swanson et
al., 2017). The reasons for stopping medication may also
include the fact that it is no longer effective.

The implication for clinical management is that follow-
up should be careful and include both the symptomatic
management of adverse effects (Graham et al., 2011) and
the responsive discussion of attitudes, beliefs and the ex-
perience of taking medication (Ferrin & Taylor, 2011;
Singh et al., 2005).

Medication Does Not Address the

Main Prognostic Factors?

The problems of people with ADHD are greater than the
defining criteria. The core features of hyperactivity, inat-
tention, and impulsivity are not necessarily the main
characteristics of later disability. Comorbidity and com-
plications are rife; stigma is pervasive; the reactions of
family members, teachers, and peers can become nega-
tive. Associated aspects such as emotional dysregulation
or aggressive conduct might be just as important as the
level of core symptoms in driving adverse outcomes (Tay-
lor 2009).

Nevertheless, most trials use the core DSM5 features as
the outcome - and most interventions target the core fea-
tures. This approach may either underestimate or overesti-
mate the long-term impact of medication on personal and
social functioning and the quality of life.

Nevertheless, (1) reducing these core features is pro-
moted by guidelines as a means of improving longer-term
outcomes; (2) those persons whose core symptoms per-
sist are also those with the greater levels of adult occupa-
tional and functional disability (Klein et al., 2012). Clini-
cal services should not rely solely on medication but
address the aspects of each case that are likely to be detri-
mental in the long term.

Self-Selection Implies That Most People Receive the
Therapy That Best Suits Them?

At the conclusion of the 14-month trial in the MTA, the
original randomized assignment to treatments no longer
applied. Those who perceived benefits from psychological
treatment may have chosen to continue it, as did those
who liked medication. The prediction would then indeed
be that, if you get good advice and can follow it, you
should end up with the therapy that suits you best - and
have correspondingly similar results. The clinical implica-
tion would be to provide continued monitoring and advice
as well as trials of different modes of intervention. Admin-
istrative constraints should not be allowed to prevent
young people from having access to a range of treatments,
or to prevent the young people and those responsible for
them from sharing in the decisions about treatments and
their sequencing.
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Continued Benefit of Interventions Might Require
Very Careful Control of Therapies?

After the 14-month trial in the MTA, the careful crafting of
both behavioral and pharmacological interventions no
longer applied. Perhaps if they had been carefully con-
trolled and fully implemented, they would have produced
some long-term benefit (Coghill & Seth, 2015).

The clinical implication of this explanation for loss of
effectiveness over time would then be clear, but daunting-
ly expensive. Furthermore, a key aspect of the intensive
monitoring of the MTA medication was the progressive
increase of dose. Perhaps this was connected to the decre-
ment of growth in height and weight, a feature of the long-
term outcome of the medicated group (Swanson et al.,
2007,2017).

The Effect of Medication Wears Off with Time?
Tolerance to psychostimulants is an expected feature of
their pharmacology. Clinical experience suggests that the
dose often needs to rise over the years to maintain effec-
tiveness. Neuroimaging of the levels of synaptic dopa-
mine indicate that the increase brought about by single
doses of a stimulant is considerably less after a year of
medication than it was when the same subjects were drug-
naive (Volkow et al., 2012). High dopamine transporter
concentrations in the striatum - initially thought to be a
diagnostic marker for ADHD - have been associated with
long-term medication rather than with the disorder itself
(Fusar-Poli et al., 2012). This could be one of the mecha-
nisms promoting tolerance.

If tolerance is indeed significant for some treated peo-
ple, then our attention should shift in research to under-
standing the mechanisms. In the meantime, it would be
logical for clinical practice to include “holidays” from the
drugs to allow the brain to recover its responsiveness.

Clinical Recommendations

In the absence of definitive evidence about the recom-
mended length of pharmacotherapy, we recommend an
individualized approach. Periodic periods off medication
(e.g., 2 weeks every 2 years) should make it clear whether a
drug is still desirable. (There should still be an option for
returning to medication subsequently, if necessary.) Pa-
tients should become increasingly knowledgeable about
the effects and potential adverse events of medication
through their adolescence. Most do so and become intelli-
gent consumers (Singh et al., 2005). Existential questions
are raised by the short-term power of the therapies, and
patients are often taxed to understand whether their ‘real
self’ is that with ADHD or what appears when ADHD is
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controlled. The consequences include decision-making
about whether to take the medication at all - or only when
environmental demands for attention and self-control are
high. A responsive discussion with a knowledgeable pro-
fessional is greatly valued by most people with ADHD who
share with other forms of disability, who grapple with the
need to make a balance between overcoming its continu-
ing problems and living within the limitations it imposes.

Cultural Attitudes

Independent of the scientific considerations above, social
values play an important part in the decisions about wheth-
er medicines should be offered and, if offered, should be
accepted in the longer term. International comparisons
could be useful in generating ideas about best practice in
who to treat and for how long (Beau-Lejdstrom & Zito,
2018). Taylor (2017) used differences between administra-
tive and research prevalence in different countries to sug-
gest that both overdiagnosis and underrecognition of prob-
lems characterize different regions. Comparative data on
longer-term outcomes might be useful in similar ways.

Public attitudes are influenced by education, mass me-
dia and social media, religious beliefs, and political ideolo-
gies. Attitudes toward therapies are often influenced by
perceptions of whether they are natural or artificial. There
is a view that “psychological problems should not be treat-
ed physically” - to which I would respond personally that
the cause of a problem does not necessarily dictate how it
should be managed. The question is rather what works.
Medicalization may have a bad press but that does not
make it wrong.

What’s New?

The long-term outcome of ADHD is poor despite good
drug treatments. Several explanations are suggested for the
apparent waning of drug effectiveness. The development
of pharmacological tolerance could be part of the story.

Conclusion

Researchers and clinicians should recognize the waning of
drug effectiveness over time and seek methods of over-
coming it.

This article is based on a talk delivered in Mannheim on
the occasion of Professor Dittman’s retirement.
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