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ABSTRACT

Systematic research and practice guidelines addressing preschool psychopharmacological treatment in very young

children are limited, despite evidence of increasing clinical use of medications in this population. The Preschool

Psychopharmacology Working Group (PPWG) was developed to review existing literature relevant to preschool

psychopharmacology treatment and to develop treatment recommendations to guide clinicians considering psychophar-

macological treatment in very young children. This article reviews the developmental considerations related to preschool

psychopharmacological treatment, presents current evidence bases for specific disorders in early childhood, and

describes the recommended algorithms for medication use. The purpose of this effort is to promote responsible treatment

of young children, recognizing that this will sometimes involve the use of medications. J. Am. Acad. Child Adolesc.

Psychiatry, 2007;46(12):1532Y1572. Key Words: preschool, treatment, psychopharmacology.

In 2000 the American Academy of Child and
Adolescent Psychiatry_s Research Forum highlighted
the developmental, logistical, and ethical challenges

related to preschool psychopharmacological research
(Greenhill et al., 2003). The group recommended the
development of guidelines for the pharmacological
treatment of preschoolers with psychiatric disorders.
Where randomized controlled data were not available,
the group recommended that guidelines be derived
from clinical experience and community standards. To
date, our field lacks these guidelines. Thus, clinicians
and families face a delicate balancing process, weighing
the risks of medications with the risks of not intervening
in complex clinical situations that are resistant to
nonpharmacological interventions. The risks associated
with psychiatric disorders are not insignificant; pre-
school psychiatric disorders can be associated with child
care expulsion, inability to participate in family
activities, impaired peer relationships, high-risk beha-
viors (Byrne et al., 2003; Egger and Angold, 2006;
Gilliam, 2005), and future mental health problems
(e.g., Lavigne et al., 1998).

WORKING GROUP METHODS

The Preschool Psychopharmacology Working
Group (PPWG) was established in response to the
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clinical needs of preschoolers being treated with
psychopharmacological agents and the absence of
systematic practice guidelines for this age group. The
central aim of this working group is to develop best
practice algorithms for the use of psychopharmacolog-
ical agents in preschool children based upon literature
review, clinical experience, and expert consensus. This
discussion of psychopharmacological treatment of
severely impaired young children is provided as an
attempt to promote an evidence-informed, clinically
sound approach to considering medications in this age
group. It is not intended to promote the use of
medications. We anticipate that application of these
algorithms will result in a reduction in the use of
psychopharmacological agents for young children. The
working group includes professionals with expertise in
early childhood psychiatric disorders, psychopharma-
cology, general and behavioral pediatrics, clinical
psychology, and neurodevelopmental processes.

The working group has met in person and reviewed
material via multiple conference calls and e-mail com-
munication. Articles were identified through PubMed
and PsycINFO searches for the period 1990Y2007 using
the search terms ‘‘preschool,’’ ‘‘psychopharmacology,’’
‘‘medications,’’ ‘‘childhood,’’ ‘‘stimulants,’’ ‘‘anti-
depressants,’’ ‘‘SSRI,’’ ‘‘neuroleptic,’’ ‘‘antipsychotic,’’
‘‘mood stabilizer,’’ ‘‘ADHD,’’ ‘‘depression,’’ ‘‘anxiety,’’
‘‘OCD,’’ ‘‘PTSD,’’ ‘‘sleep disorder,’’ ‘‘insomnia,’’
‘‘aggression,’’ ‘‘DBD,’’ ‘‘conduct disorder,’’ ‘‘opposi-
tional defiant disorder,’’ ‘‘bipolar disorder,’’ ‘‘safety,’’ and
‘‘prescribing.’’ We reviewed all of the identified preschool
psychopharmacology publications as were relevant.
Because of the important influence of older child and
adolescent data on prescribing for preschool children, we
also reviewed the highest level of evidence in older children.

The group developed treatment algorithms to guide
psychopharmacological treatment of preschool psychia-
tric disorders using the systematic literature review,
survey responses from practicing clinicians (unpub-
lished PPWG survey), and the research and clinical
expertise of the working group. The algorithms are not
intended to suggest certainty where none exists. Each
step of the algorithm is labeled with the level of
evidence that supports the step to allow clinicians to
consider systematic approaches to treatment, to be
aware of data as well as extant gaps in evidence base, and
to understand the basis for recommendations. The
algorithms that were developed represent the group’s

best attempt to integrate data and clinical experience;
however, clinicians may determine that an alternative
approach is indicated in a particular clinical situation.

Algorithms can facilitate clinical decisions by
explicitly identifying clinical decision points, defining
strategic (what to do) and tactical (how to do it)
processes (Emslie et al., 2004b). They are intended to
be user-friendly and reduce unnecessary variance in
clinical practice patterns. Algorithm implementation,
study of clinical outcomes, and a growing research base
will guide future changes in treatment recommenda-
tions (Gilbert et al., 1998).

OVERVIEW OF PRESCRIBING PRACTICES

Of preschoolers with psychiatric disorders, only a
small proportion are referred for mental health
treatment, and the primary treatment modality for
most very young children is psychotherapeutic rather
than psychopharmacological (AACAP, 1997b; Egger
and Angold, 2006; Lavigne et al., 1993). Studies using
varied methods yielded estimates that 3 to 9/1,000 U.S.
preschoolers received prescriptions for psychotropic
medications in the 1990s (DeBar et al., 2003; Zito
et al., 2000). Rates of stimulants and "-agonist
prescriptions increased dramatically between 1991 and
1995 in Medicaid populations (Zito et al., 2000). From
1991Y1995, prescription rates for Medicaid-enrolled
preschoolers approximately doubled, with the most
notable increases in atypical antipsychotic and anti-
depressant use, with stable rates of stimulant prescrip-
tions (Cooper et al., 2004; Patel et al., 2005; Zito et al.,
2007; Zuvekas et al., 2006). These population-based
studies do not link the prescription with clinical
information, and it is possible that some prescriptions
written for infants or very young children may, in fact, be
intended to treat uninsured parents.

In addition, these studies do not examine complemen-
tary and alternative medication (CAM) use. In a survey of
parents in an emergency room (mean age 5.3 years; n =
103), 16% of parents reported giving their child a CAM
agent for relaxation (Lanski et al., 2003). Although the
details of the use of CAM in preschoolers are beyond the
scope of this article, CAM is a factor in preschoolers’
exposure to psychotropic agents (Chan, 2002).

A few studies have examined patterns of prescriptions
for children with psychiatric diagnoses. Across a variety
of populations including community, HMO, and
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Medicaid, the majority of prescriptions written for
preschoolers are for stimulants (DeBar et al., 2003;
Luby et al., 2007; Zito et al., 2007). In an HMO
population including 743 preschoolers with emotional
or behavioral problems, 16% (n = 120) of diagnosed
children received psychopharmacological treatment,
most commonly monotherapy with a stimulant
(DeBar et al., 2003). In this study, stimulant use was
clearly linked to attention-deficit/hyperactivity disorder
(ADHD) and "-agonists to sleep and aggression. The
authors could not discern an association between
antidepressant use and diagnoses or symptoms. In a
community sample, Luby et al. (2007) reported that
12% (17/123) of preschoolers with a DSM-IV diagnosis
had received medication for at least 1 month. In both
studies, slightly less than 80% of preschoolers who
received psychopharmacological treatment also received
psychotherapy. A total of 33% of the community
sample and 74% of the HMO sample received their
prescription from a primary care provider. In higher
risk populations, such as medically complex toddlers
with ADHD and psychiatrically hospitalized young
children, reports describe higher rates of psychophar-
macological treatment (57%Y79%) and more prevalent
use of more than one medication (Pathak et al., 2004;
Rappley et al., 1999; Rappley et al., 2002).

Taken together, these early studies of preschool psy-
chopharmacological practice suggest that the majority of
preschoolers with mental heath problems do not receive
psychopharmacological treatment. Access to other
mental health services appears variable. Prescription
patterns support the value of clearly defined treatment
recommendations for rational use of medications.

SPECIAL CONTEXTS OF PRESCHOOL
PSYCHOPHARMACOLOGY

Treatment decisions involving young children include
consideration of developmentally specific assessments
and diagnosis, attention to neurodevelopmental and
ethical factors, and the existing evidence base.

Assessment

Although a comprehensive discussion of assessment
in preschool children is beyond the scope of this article,
a comprehensive, developmentally sensitive, and con-
textually relevant assessment is a prerequisite to
consideration of treatment. A number of resources

can be used to guide this process (AACAP, 1997b;
Carter et al., 2004; DelCarmen-Wiggins and Carter,
2004; Zeanah et al., 2000). An assessment of a
preschooler includes multiple appointments, uses
multiple informants, and usually occurs within the
context of a multidisciplinary team. A preschool
psychiatric evaluation should address a child_s emo-
tional and behavioral symptoms, relationship patterns,
medical history, developmental history and status, as
well as parental and other environmental stressors and
supports (e.g., Egger et al., 2006a). In addition, early
childhood development is particularly sensitive to the
quality of the caregiverYchild relationship, as well as
family, child care, community, and cultural contexts,
which may influence the clinical presentation, case
formulation, and treatment plan (e.g., Seifer et al.,
2001; Zeanah et al., 1997).

Structured, validated approaches to preschool
psychiatric assessments can enhance the information
obtained in an assessment. These approaches include
brief parent report questionnaires focused on child
symptomatology, such as the Infant-Toddler Social
Emotional Assessment (Briggs-Gowan, 1998) or the
Child Behavior Checklist 1½Y5 (Achenbach and
Rescorla, 2000), diagnostic interviews including the
Preschool Age Psychiatric Assessment (Egger et al.,
2006b), and structured observations of parentYchild
interactions, such as the Clinical Problem Solving
Procedure (Crowell and Fleischmann, 2000).

A comprehensive preschool psychiatric assessment is
impractical in a primary care setting, where many
children receive their prescriptions (DeBar et al., 2003;
Goodwin et al., 2001). In any setting, a rational
preschool treatment plan must be founded upon an
adequate history and mental status examination that
allow a reasonable biopsychosocial formulation. For a
primary care prescriber, multiple appointments, collec-
tion of collateral information from other caregivers, and
consultation with the child_s mental health specialist
provide the foundation for treatment decisions while
allowing a primary care provider to practice within the
scope of his or her knowledge.

Diagnosis

In clinical practice psychiatric diagnosis generally
drives treatment planning. Applying diagnoses can
facilitate the clinical application of research findings
focused on that diagnosis and can provide a common
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language to describe complex clinical syndromes. In
clinical practice, most but not all impaired preschoolers
will meet full criteria for a diagnosis (Keenan et al.,
1997). For those who do not, applying standard
nosologies and recognizing subthreshold disorders can
focus treatment planning.

Two diagnostically sensitive nosologies have been
developed to address concerns about the DSM-IV ’s
lack of attention to young children: the Research
Diagnostic Criteria: Preschool Age (AACAP Task
Force on Research Diagnostic Criteria: Infancy Pre-
school Age, 2003) and the Diagnostic Criteria: 0Y3R
(Zero to Three Diagnostic Classification Task Force,
2005). The Research Diagnostic Criteria: Preschool
Age are developmentally sensitive, evidence-informed
modifications of the DSM-IV criteria intended to
introduce reliability into the assignment of diagnoses to
preschoolers, particularly in the research setting. The
recently revised Diagnostic Criteria: 0Y3R also address
developmentally specific clinical presentations of men-
tal health problems, focused primarily on infants and
toddlers and their relationships with caregivers.

Overall, using developmentally sensitive criteria,
psychiatric disorders can be reliably assessed in children
as young as 2 years old (Egger et al., 2006b). Empirical
support for specific preschool diagnoses is somewhat
variable. Some disorders, including major depressive
disorder (Luby et al., 2003a; Luby et al., 2003b; Luby
et al., 2003c; Luby et al., 2004b), posttraumatic stress
disorder (PTSD; Scheeringa et al., 2001; Scheeringa
et al., 1995; Scheeringa et al., 2004; Scheeringa et al.,
2005), disruptive behavior disorders (Keenan and
Wakschlag, 2002; Keenan and Wakschlag, 2004),
ADHD (Lahey et al., 2004; Lahey et al., 1998), and
autism (Lord et al., 2006) have empirical evidence that
supports convergent and predictive validity. Other
disorders, including many anxiety disorders, have not
been empirically tested in preschoolers. Reliable and
valid diagnostic criteria are necessary to develop empiri-
cally supported treatments for preschool disorders.

Nonpharmacological Treatment

Clinical decision making includes consideration of
alternative therapies. Thus, prescribers should be aware
of the growing (but still limited) evidence base for
psychotherapeutic interventions in preschoolers. Evidence-
supported models of treatment are effective in decreas-
ing aggression and behavioral problems in young

children with disruptive behavior disorders (Eyberg,
1988; Hood and Eyberg, 2003; Webster-Stratton
et al., 2004), reducing child traumatic stress disorder
symptoms (Cohen and Mannarino, 1997; Lieberman
et al., 2005; Lieberman et al., 2006). Psychother-
apeutic interventions for preschoolers with PTSD
(Scheeringa et al., in press) and mania-like symptoms
(Luby et al., in press) have also shown promising
preliminary outcomes, although randomized con-
trolled trials have not yet been published. In our
experience, access to these evidence-based psychother-
apeutic interventions can be variable and may be
limited by a number of variables including provider
training, third-party payer restrictions, and parental
motivation to participate.

Neurodevelopmental Processes

Biology also influences consideration of psychophar-
macological treatment in young children. The impact
of early and/or prolonged exposure to psychotropic
medications in the preschool period has not been
systematically studied, but research highlights the
sensitivity of the developing brain. Synaptic density,
dopamine receptor density, and cerebral metabolic rates
peak in the first 3 years of life and decline over
subsequent decades (reviewed in Shonkoff and Phillips,
2000; Vitiello, 1998). In animal models early exposure
either to psychotropic agents or stressors can perma-
nently affect distribution of the neurotransmitter
receptors (e.g., Maciag et al., 2005; Matthews, 2002;
Yannielli et al., 1999). Similarly, abnormal infant
psychophysiological processes are associated with fetal
exposure to maternal psychopathology (Engel et al.,
2005; Lundy et al., 1999; Yehuda et al., 2005). These
findings highlight the potential central nervous system
sensitivity to exogenous factors including medications
as well as endogenous stress responses.

Longitudinal studies of children’s early exposure to
psychotropic medications are limited to fetal and
neonatal exposure from maternal antidepressant treat-
ment, which provide mixed results. Although prenatal
antidepressant exposure is associated with measurable
changes in infant pain responsivity and toddler motor
skills (Casper et al., 2003; Oberlander et al., 2005;
Oberlander et al., 2006), no cognitive differences or
increased rates of internalizing or externalizing symp-
toms have been observed in preschool follow-up (Misri
et al., 2006; Nulman et al., 1997; Oberlander et al.,
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2007). These results highlight the need for future
investigations examining longitudinal studies of pre-
schoolers exposed to psychotropic medications, about
whom no neurodevelopmental findings have been
published.

Other organ systems also develop during the first
years of life. In preschoolers, medication absorption,
distribution, and metabolic processes can have a signifi-
cant impact on the pharmacokinetics of medications,
generally meaning that children need higher doses to
achieve comparable plasma levels (Coté, 2005; Crom,
1994). In practice, this pattern must be balanced
with our knowledge that preschoolers also experience
more side effects than older children and adults
(e.g., Greenhill et al., 2006; Wigal et al., 2006).
Taken together, developmental pharmacokinetic issues
and sensitivity to adverse effects make dosing medica-
tions in young children a delicate balance.

Regulatory and Ethical Context

Finally, and not insignificantly, regulatory and ethical
considerations in preschool psychopharmacological
treatment must be considered. A Food and Drug
Administration (FDA) indication reflects empirical
support, although the lack of an indication does not
necessarily reflect a lack of evidence (AAP Committee on
Drugs, 2002). In the United States, only a small
proportion of medications are approved for use in
pediatrics and medications are commonly used ‘‘off-
label’’ (AAP Committee on Drugs, 2002; Shah et al.,
2007). Four psychiatric medicationsVhaloperidol,
dextroamphetamines, chlorpromazine, and risperidone-
are approved for children under age 6 years (Greenhill,
1998). The FDA has developed incentives to encourage
the development and testing of medications for children,
but to date progress is limited for children under 6
(Balakrishnan et al., 2006; FDA, 2002; Grieve et al.,
2005). Recently, concerns about the safety of medica-
tions in children have resulted in further regulatory
actions including black box warnings on selective
serotonin reuptake inhibitors (SSRIs) in the United
States and temporary suspension of mixed amphetamine
salts because of concerns of possible adverse cardiovas-
cular effects in Canada in 2005 (FDA, 2005a; FDA,
2005b).

In this context, although off-label use of medications
is acceptable, informed consent requires clear, thorough
discussions with parents about the FDA status of a

medication and the level of evidence supporting the
recommendation, potential risks, benefits, and alter-
natives to its use (Jensen, 1998). In the context of a
preschooler’s psychiatric disorder, parental distress
related to the child_s disorder or other pressures may
affect a parent’s participation in the informed consent
process (Spetie and Arnold, 2007). Thus, in preschool
treatment planning, the ethical principles of autonomy,
justice, and beneficence are worthy of special attention
(Spetie and Arnold, 2007).

CONSIDERING PSYCHOPHARMACOLOGICAL
TREATMENT

The contextual factors reviewed here render rational
prescribing considerably more challenging for pre-
school children compared to older children. Jensen
has argued, however, that these diagnostic, neurode-
velopmental, metabolic, and regulatory considerations
do not ‘‘comprise a universal proscription against the
use of medication in young children’’ (Jensen, 1998,
p. 588). A child with moderate to severe symptoms
and functional impairment that persist despite appro-
priate psychotherapeutic interventions may be better
served by a carefully monitored medication trial than
by continuing other ineffective treatments. For some
children, the safety concerns and developmental risks
related to the psychiatric disorder may outweigh safety
concerns related to planful psychopharmacological
treatments. Our group recommends that trial of
evidence-supported psychosocial treatments precede
psychopharmacological treatments. In the authors_
view, psychopharmacological treatment is not indicated
for preschoolers with only mild or single-context
symptomatology or impairment.

Evidence Base

The algorithm section of this article describes the
details of diagnosis-specific treatment reports, which
include one multisite, randomized placebo-controlled
trial (Greenhill et al., 2006), as well as case reports and
open trials (see Table 1). Although these studies provide
the foundation for further studies of preschool
psychopathology and treatment, there is not yet a
broad evidence base for the use of most psychotropic
medications in children under 6 years of age. In the
current context clinicians must also consider studies
using older populations and their own clinical experiences
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as they weigh potential risks, benefits, and alternatives in
treating preschoolers with medication.

ALGORITHMS

The algorithms share five common factors. Assess-
ment and diagnosis are important components in any
clinical practice. These steps are included in the
algorithm to highlight the importance in young
children for whom the diagnostic process can be more
complex than for older children. At every treatment
initiation point, we recommend reassessment of the
diagnosis and clinical formulation in recognition of
young children_s rapid development. Second, psy-
chotherapeutic intervention steps are included as an
integral part of the algorithms because a decision to use
medication includes consideration of alternative treat-
ments options. For some diagnoses, the weight of
evidence supporting the psychotherapeutic intervention
is stronger than for medications, making it an
empirically driven recommendation. In other disorders
the risks associated with the medication may be greater
than the risks of a trial of psychotherapeutic interven-
tion. In areas in which evidence-based therapies are not
available, clinicians may choose to advance to the
subsequent step in the algorithm, recognizing that this
decision is driven by necessity rather than evidence.
Third, each algorithm step is marked with the level of
evidence supporting the step, allowing clinicians to
consider the body of evidence and apply it to the
individual clinical context. Fourth, each algorithm
includes recommendations for a discontinuation trial
after successful psychopharmacological treatment in
recognition of the importance of reassessing the need
for medication in rapidly developing preschoolers.
Fifth, our group recognizes that patients may arrive at
the end of the algorithm with ongoing impairment and
distress. At this point, clinical consultation, ideally with
a colleague experienced in early childhood psychiatry, is
recommended. Although the algorithms address indi-
vidual diagnoses, a number of universal guidelines are
provided to encourage careful and planful clinical
practice:

• Avoid medications when therapy is likely to produce
good results.

• Generally, an adequate trial of psychotherapy
precedes consideration of medication, and psy-
chotherapy continues if medications are used.

• Medications should be considered in the context of a
clinical diagnosis and substantial functional
impairment.

• A system should be developed to track symptoms and
impairment before initiating treatment.

• Parent referral or treatment for psychopathology may
optimize their ability to participate in treatment as
well as family mental health.

• Informed consent includes explicit information
about FDA approval and level of evidence support-
ing recommendations.

• The ‘‘N of 1’’ trial approach should be considered
when initiating medication treatment.

• Medication discontinuation trials are encouraged to
reduce unnecessary medication treatment.

• The use of medications primarily to address side
effects of other medications is not recommended.

ADHD ALGORITHM

Stage 0: Diagnostic Assessment and

Psychotherapeutic Trial

Hyperactivity in the preschool period has a broad
differential diagnosis. The diagnosis of ADHD, there-
fore, should include assessment and consideration of
other causes of behavioral dysregulation including
family contextual patterns, anxiety processes, and
medical problems (see Fig. 1). Reports from child
care providers or teachers allow a clinician to assess the
symptoms in more than one setting. Structured baseline
assessments of symptoms and level of functioning can
guide treatment and monitor treatment response.
Commonly used tools for monitoring symptoms
include the Conners Rating Scale (Conners et al.,
1998), the Child Behavior Checklist 1½Y5 (Achenbach
and Rescorla, 2000), and the Swanson, Nolan, and
Pelham (Swanson, 1992; reviewed in AACAP, 2002).
Although studies in older children suggest that
psychosocial treatments alone are not as effective as
methylphenidate alone (MTA Cooperative Group,
1999), clinical consensus suggests that parent manage-
ment training is a first-line intervention in preschool
ADHD (Kollins et al., 2006; Kratochvil et al., 2004;
unpublished PPWG survey 2006, available from
M.M.G.). Parent management training is more
effective in decreasing preschoolers_ attentional pro-
blems than parent support or waitlist controls (Sonuga-
Barke et al., 2001). If parent management training is
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Fig. 1 ADHD algorithm.

GLEASON ET AL.

1542 J . AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 46:12, DECEMBER 2007



Copyright @ 2007 American Academy of Child and Adolescent Psychiatry. Unauthorized reproduction of this article is prohibited.

effective, then a clinician will continue to monitor the
child_s symptoms.

Stage 1: Psychopharmacological Trial (Methylphenidate)

Methylphenidate is the first-line psychopharmacolo-
gical treatment for preschool ADHD in the PPWG
algorithm. A large, multisite randomized controlled
trial in preschoolers and 10 other smaller studies on
methylphenidate provide empirical support for its use
in preschool ADHD (Greenhill et al., 2006). In the
Preschool ADHD Treatment Study (PATS), methyl-
phenidate was significantly more effective than placebo
in treating ADHD and was generally tolerated. The
PATS found that optimal daily doses ranged from 7.5
to 30 mg/day, divided in three daily doses of
immediate-release methylphenidate. Clinicians should
recognize that the effect size (0.4Y0.8) in the PATS was
smaller than that seen in older children (0.5Y1.3), and
that preschoolers also had higher rates of emotional
lability compared with published rates for older
children (Wigal et al., 2006). ADHD response and
side effects will guide titration of methylphenidate
doses.

Although no data exist to support extended-release
stimulants in preschoolers, clinical experience high-
lights the challenges of three times per day dosing.
Thus, the algorithm includes use of extended-release
methylphenidate formulations to address compliance
considerations. These formulations limit dosing flexi-
bility in the lowest dose ranges and therefore may be
contraindicated in children whose optimal tolerated
dose is lower than the extended release dose.

If methylphenidate is effective in treating ADHD,
then the algorithm recommends a discontinuation trial
after 6 months of treatment to reassess the underlying
psychopathology. Although ADHD has significant
diagnostic stability, a proportion of children diagnosed
with ADHD will not meet criteria in the future and
may not require ongoing psychopharmacological treat-
ment (Lahey et al., 2004). Symptoms should be assessed
in all of the appropriate settings using structured adult
report measures and clinical observation, if possible. In
the AACAP survey, 60% (n = 62) of respondents
described using natural experiments (e.g., when parents
did not give the medication as prescribed) as
discontinuation trials. Although these events provide
useful information, unplanned discontinuations usually
occur because of disruptions in routines and may not

represent an optimal discontinuation trial because of
the context, limited structured reports, and short
duration. The recommendation for a discontinuation
trial after 6 months applies to all of the medications in
the ADHD algorithm.

Stage 2: Psychopharmacological Intervention

(Amphetamine Formulations)

If the methylphenidate trial is unsuccessful, then
psychopharmacological treatment should be switched
to an amphetamine formulation (D-amphetamine or
mixed amphetamine salts. Amphetamines are less
commonly used in preschool ADHD treatment than
methylphenidate (Zito et al., 2000). Only one pro-
spective study and no randomized controlled trials have
examined the efficacy of mixed amphetamine salts in
preschoolers (Short et al., 2004). In older children
amphetamine is equivalent to and possibly slightly
more effective than methylphenidate for treating
ADHD (Faraone et al., 2002) and is recommended as
an appropriate first-line medication for ADHD (Plizska
et al., 2006). In the absence of preschool amphetamine
dosing data, appropriate doses may be extrapolated
from the PATS data, with the recognition that
amphetamines are roughly twice as potent as methyl-
phenidate (Pelham et al., 1999). Considerations of
extended release formulations of amphetamines are
similar to those of methylphenidate.

Stage 3: Psychopharmacological Intervention ("-Agonist

or Atomoxetine)

When stimulants are ineffective or have unacceptable
adverse effects, other medications may be considered
after careful reassessment of the need for psychophar-
macological intervention, based on diagnosis (including
severe symptoms and impairment), clinical case for-
mulation, and adequacy of intervention trials. Two
other classes of medication, "-agonists and atomox-
etine, are commonly used for treatment of ADHD. In
older children atomoxetine is recommended as the
medication choice after stimulants and it has docu-
mented effectiveness for treating ADHD in children
and adolescents (Kelsey et al., 2004; Michelson et al.,
2002). It does not have abuse potential and produces
less insomnia or anorexia compared with stimulants
(Sangal et al., 2006). A recent prospective open trial
including twenty-two 5-and 6-year-olds (mean age 6.06
years) reported a mean 20-point decrease in ADHD
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symptoms on the ADHD Rating Scale after 8 weeks of
atomoxetine at a mean dose of 1.25 mg/kg (Kratochvil
et al., 2007). Of note, 54% of the children experienced
mood lability, although none discontinued the medica-
tion because of this event. "-Agonists are more
commonly used to treat preschoolers with ADHD
(Rappley et al., 1999; Zito et al., 2000). In older
children "-agonists have smaller effect sizes than
stimulants in treating ADHD, although they are more
effective than placebo (Connor et al., 2003; Connor
et al., 1999; Hazell and Stuart, 2003; Scahill et al.,
2001; Tourette Syndrome Study Group, 2002). No
trials of "-agonists have focused exclusively on
preschoolers, although open trials and retrospective
chart reviews included children as young as 4 years
old (Hunt et al., 1995; Prince et al., 1996). "-
Agonists can be associated with adverse effects
including sedation, irritability, bradycardia, and
hypotension (Connor et al., 1999; Scahill et al.,
2001), and require regular monitoring of blood
pressure and heart rate (Plizska et al., 2006). In
overdose "-agonists can result in sedation, hypoten-
sion, or death (e.g., Klein-Schwartz, 2002). Thus, a
family_s inability to administer and store the
medication safely may be a contraindication to
using the medications. The algorithm allows clin-
icians to use individual clinical factors to choose
between atomoxetine and "-agonists at stage 3
because the existing evidence does not suggest one
is superior to the other. At this stage, clinicians
should recognize the limited level of evidence
associated with these medications in preschoolers,
and weigh the risks and benefits of using these
medications against alternative treatment approaches.

DISRUPTIVE BEHAVIOR DISORDERS ALGORITHM

Stage 0: Diagnostic Assessment

Although the validity of the DSM-IV diagnoses of
oppositional defiant disorder (ODD) and conduct
disorder have been the focus of some debate, a growing
body of evidence demonstrates the existence of a group
of preschoolers with severe and sustained impairment
associated with the symptoms of DSM-IV disruptive
behavior disorders (DBD; Egger and Angold, 2006;
Keenan and Wakschlag, 2002). Because of the prev-
alence of behavioral dysregulation in preschoolers with
psychopathology, careful assessment must differentiate

DBDs from other primary disorders, including
ADHD, mood disorders, anxiety disorders, or devel-
opmental delays (as described in Fig. 2). In addition,
co-occurring disorders may be the primary cause of a
child_s impairment and should be treated first.

Assessment of DBDs in preschoolers should include a
complete history from caregivers and structured and
unstructured observations. The disruptive behavior
diagnostic observation schedule provides a structured
approach to observation and diagnosis of these disorders
(Wakschlag et al., 2005). For these disorders in
particular, the potential for relationship-specific or
context-specific behavioral symptoms makes informa-
tion from additional sources, such as child care providers
or other caregivers, immensely valuable. Structured tools
to obtain this information, such as the Conners Rating
Scale, can provide baseline information and assist with
careful monitoring.

Stage 1: Nonpsychopharmacological Interventions

The balance between the relatively strong evidence
base for psychotherapeutic intervention and complete
lack of evidence for medication use in typically
developing children guides our strong recommendation
for psychotherapeutic intervention involving parents as
the first-line intervention (Burke et al., 2002; Dozier
et al., in press; Farmer et al., 2002; Hood and Eyberg,
2003; Webster-Stratton et al., 2004). Evidence-
supported treatment models, such as the Incredible
Years Series (Webster-Stratton and Hammond, 1997)
or ParentYChild Interaction Therapy (Eyberg, 1988)
focus on increasing parent skills to support positive
interactions with their children and increasing consistent
consequences for aggressive or unacceptable behaviors.
The availability of these evidence-based interventions can
be limited. Other therapies including behavioral therapy
with parent involvement, positive parenting interven-
tions, or social skills groups that include the parent may
be appropriate alternatives. The evidence-based psy-
chotherapeutic interventions for preschoolers with dis-
ruptive behaviors have a treatment duration of 10 to 20
weeks, which should be considered a minimum treat-
ment trial duration. Families may benefit from additional
community resources, case management, child care, or
school interventions as supplements to therapy as the
clinical picture warrants (AACAP, 1997a). As with other
disorders, parental psychopathology may influence
parents_ experience and description of a preschooler_s
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Fig. 2 Disruptive behavior disorder (DBD) algorithm. MDD = major depressive disorder.
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behaviors (Biederman et al., 1998; Chilcoat and Breslau,
1997; Ingersoll and Eist, 1998). Parental mental health
should be assessed and addressed if parental symptomatol-
ogy appears to be affecting child symptoms. If the trial of
therapy is ineffective, then the diagnoses and formulation
should be reassessed before moving to the psychopharma-
cological treatment step.

Stage 2: Psychopharmacological Intervention (Risperidone)

There are no controlled trials of psychopharmacolog-
ical interventions for preschoolers with ODD or
conduct disorder who do not have comorbid mental
retardation or pervasive developmental disorder
(PDD). One retrospective case series of children taking
risperidone for aggressive behavior associated with
various diagnoses described a mean decrease of 36%
of severity of symptoms associated with the risperidone
treatment (Cesena et al., 2002). With limited evidence,
medications should be considered only after a trial of
psychotherapy and in the case of safety concerns or
extreme impairment in multiple settings and relation-
ships. If a child has co-occurring ADHD, the ADHD
algorithm should be followed because that treatment is
guided by a higher level of preschool data (Connor et al.,
2002). Psychotherapy should continue throughout
treatment, because therapy will affect parentYchild
interactions and thus have a broader focus than
medications, which target only children_s symptoms.

Before initiating medication, structured measures
should be used to identify baseline symptomatology
and these should be administered at least monthly
during treatment. In older children and adolescents,
most studies target aggression rather than a specific
diagnosis. In a meta-analysis of 20 published studies of
treatment of aggression, Connor and colleagues
described moderate to large effect sizes for stimulants
(treating co-occurring aggression and ADHD), anti-
psychotic agents including risperidone, and valproate
and lithium (Connor et al., 2003; Connor et al., 2002).
More recently published randomized controlled trials
have demonstrated decreases in ODD symptoms and
associated improvement in functioning in children with
comorbid ADHD and ODD on Adderall XR (Spencer
et al., 2006). Thus, for children with ADHD, the
ADHD algorithm should be followed because the
evidence base for methylphenidate exceeds that of other
medications that are effective in treating aggression
(Greenhill et al., 2006).

Risperidone is recommended as the first medication
choice for treating children with DBD with severe
aggression without co-occurring ADHD (Aman et al.,
2002; Connor et al., 2003; Connor et al., 2002;
Gerardin et al., 2002; Reyes et al., 2006). Compared
with other agents with efficacy in treating aggression,
risperidone has a wider therapeutic window than mood
stabilizers and the most data regarding tolerability,
although primarily in developmentally delayed children
(Cesena et al., 2002; Masi et al., 2003; Mukaddes et al.,
2004). In fact, in children with autism, there is
sufficient evidence for an FDA indication for aggression
and irritability (Janssen, 2006). Dosing can be
informed by reports of tolerated use of risperidone in
preschoolers with bipolar disorder (BPD) and PDD
that have used doses as low as 0.25 mg and increased to
1.5 to 2 mg/day (Biederman et al., 2005b; Cesena et al.,
2002; Luby et al., 2006). Although risperidone has
more tolerability data than other medications, it is not
without potential adverse effects. Weight gain (up to 3
kg in 6 months), hyperprolactinemia of unclear clinical
relevance, and transient sedation have been associated
with risperidone treatment in young children (Anderson
et al., 2007; Biederman et al., 2005b; Luby et al., 2006;
Masi et al., 2003). Drooling and nocturnal enuresis have
also been described in older children with PDD (Aman,
2005; RUPP Autism Network, 2002). Use of atypical
antipsychotic agents should follow the AACAP practice
parameter on atypical antipsychotic agents (AAAs;
AACAP, in preparation). This practice parameter
describes the minimum standards for monitoring vital
signs, body mass index, fasting blood glucose, extra-
pyramidal symptoms, lipid profiles, and electrocardio-
graphy. The practice parameter suggests that a
recommendation for routine prolactin monitoring is
not supported by the existing evidence. However, a
recently published study adds to the data documenting
significant (up to fourfold) elevations of prolactin in
children and adolescents taking risperidone (Anderson
et al., 2007). In the spirit of caution, but without
evidence about the potential developmental impact of
this elevation, monitoring of prolactin in preschoolers
taking AAAs could be considered. Treatment effects may
progress during the course of a 6-week trial (Findling et
al., 2000). Risperidone should be discontinued after 6
months to reassess underlying symptoms.

If a trial of risperidone is ineffective, then the
diagnosis, formulation, co-occurring diagnoses, and
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level of psychotherapeutic intervention should be
reassessed to determine whether the clinical picture
continues to warrant aggressive treatment because of
extreme impairment and distress across settings and
relationships. The existing level of evidence does not
provide clear guidance regarding a second-line
medication for severe DBDs in preschoolers, although
AAAs, mood stabilizers, or stimulants have been used
in older children (Farmer et al., 2002; Pappadopulos
et al., 2003; Spencer et al., 2006; Steiner et al., 2003).

Not-Endorsed Practice. Psychopharmacological inter-
vention for behavior problems without psychotherapy
is not recommended because of the stronger evidence
base for psychotherapy in preschoolers with DBDs
and the potential for longer lasting and broader
targets of the psychotherapeutic interventions. Simi-
larly, the use of medications as chemical restraints is
not recommended, nor is the use of medication on an
as-needed basis generally recommended. Medications
with narrow therapeutic windows and risk of lethality
if misused warrant caution and attention to the
family_s ability to safety maintain and administer
medications.

MAJOR DEPRESSIVE DISORDER ALGORITHM

Stage 0: Diagnostic Assessment

Preschool major depressive disorder (MDD) is a
serious and impairing disorder. In preschoolers MDD
can be validly diagnosed using slight modifications to
the DSM-IV criteria, including a change in the duration
criteria to reflect developmental variability in mood
presentation and inclusion of play-specific observations
(Luby et al., 2002; Luby et al., 2003b; Luby et al.,
2003c). A review of the current state of preschool
MDD diagnosis and assessment provides a compre-
hensive approach to this diagnosis in preschoolers
(Stalets and Luby, 2006). Assessment includes taking a
history as well as observations with attention to the
quality of play, which can differentiate depressed
preschoolers from those who are not depressed (Fig. 3;
Luby et al., 2003b; Mol Lous et al., 2002). Symptoms
can be monitored throughout treatment with the
Preschool Feelings Checklist, a highly sensitive screen
for preschool depression, although its validity as a
treatment monitor has not been tested (Luby et al.,
2004a).

Stage 1: Nonpharmacological Treatment

Although no psychotherapeutic interventions have
been specifically studied for the treatment of MDD
in preschoolers, this algorithm recommends psy-
chotherapy as the first-line intervention for this
disorder. This recommendation is based on the
equal lack of evidence in both psychotherapy and
psychopharmacology for preschool MDD, the poten-
tial for sustained psychotherapy treatment effects
demonstrated in other disorders (The POTS Team,
2004), the potential risks of psychopharmacological
exposure, and the importance of the parentYchild
relationship and family context in young children_s
mood and emotional regulation. Treatment modal-
ities that target the dyadic relationship have been
shown to be effective in reducing emotional symp-
toms (not specifically MDD) in preschoolers (Choate
et al., 2005; Hood and Eyberg, 2003; Lieberman et al.,
2005) and may be useful in treating preschool
MDD. Members of the PPWG had varying
recommendations for recommended length of treat-
ment, with most in the 3- to 6-month period, based
primarily on clinical experience. When a psychother-
apeutic intervention is ineffective, the authors
recommend reassessing the diagnosis, formulation,
and appropriateness of the psychotherapeutic inter-
vention. Using clinical approaches similar to those
described here, experienced specialists in preschool
MDD and early childhood psychiatry generally report
that they have needed to proceed to medications for
preschool MDD only a few times in their careers. This is
in contrast to PPWG survey respondents, two thirds of
whom reported they would use medications to treat
preschool MDD. The discrepancy in practice patterns
may reflect differential access to therapy modalities in
different practice settings.

Assessment should also include attention to parental
psychopathology, with referral for treatment as appro-
priate (Byrne et al., 2006). Successful parental treat-
ment would be an optimal goal because it may be
associated with a reduction in child symptoms (Byrne
et al., 2006; Weissman et al., 2006) and may enhance a
parent_s ability to participate fully in psychotherapeu-
tic interventions. However, because this goal is not
always possible, this step should not delay a child_s
access to treatment if a parent does not obtain
treatment or if treatment is not successful.
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Fig. 3 Major depressive disorder algorithm.
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Stage 2: Psychopharmacological Treatment

If the clinical picture continues to warrant medica-
tion because of extreme impairment and distress, then
psychopharmacological treatment can be considered,
although psychotherapy should be continued. Because
of the absence of an empirical base for treating
preschool MDD, the algorithm recommends that
clinicians follow the algorithm for co-occurring condi-
tions for which more treatment evidence exists (e.g.,
ADHD) before considering psychopharmacological
treatment for preschoolers.

Recommendations for psychopharmacological
treatment of preschool MDD are based on the data
and recommendation regarding older children
(Hughes et al., 2007). Randomized clinical trials
have demonstrated the efficacy of fluoxetine, citalo-
pram, sertraline, and the combination of fluoxetine
and cognitive-behavioral therapy (CBT; Emslie et al.,
2004a; Emslie et al., 2002; TADS Study Team,
2004; Wagner et al., 2003; Wagner et al., 2004b). Of
these, only the efficacy of fluoxetine has been
demonstrated in more than one study (Emslie et al.,
2002; Emslie et al., 1997; TADS Study Team, 2004).
In addition, only fluoxetine had a favorable efficacy:-
safety profile based on review of published and
nonpublished studies (Whittington et al., 2004) and,
in a recent meta-analysis, only fluoxetine showed
benefit over placebo for children under 12 years old
(Bridge et al., 2007). Thus, fluoxetine is recommended
as the first-line medication for preschoolers with MDD.
If fluoxetine is effective in treating depressive disorder,
then a cessation trial can be considered after 6 to 8
months of treatment to reassess the child_s baseline
mood symptoms and need for medication. If a 6- to an 8-
week trial of medication is ineffective (CMAP, 2006),
then the diagnosis, formulation, level of psychother-
apeutic intervention should be reassessed.

SSRIs have received high levels of attention because
of concerns about risk of suicidality in children and
adolescents who are taking these medications. These
concerns have resulted in a black box warning on these
medications for children (FDA, 2004). Epidemiologi-
cal analyses suggest an association between decreased
rates of completed suicide and higher rates of SSRI use
in U.S. youth (Gibbons et al., 2006). Although this
issue is beyond the scope of this article, clinicians
should be aware of FDA warnings and follow expert

recommendations for monitoring children who are
taking SSRIs (APA and AACAP, 2004).

Not-Endorsed Practice. A small proportion of PPWG
survey respondents reported using tricyclic antidepres-
sants to treat preschool MDD (5.8%). This class of
medications is not recommended for use in preschool-
ers with MDD because it has no proven efficacy in
children and adolescents with MDD. In addition,
buproprion is not recommended to treat preschool
MDD because of the limited evidence in youth with
MDD and the theoretical risk of seizures in a
population with developing central nervous systems.

BIPOLAR DISORDER ALGORITHM

Stage 0: Diagnostic Assessment

The diagnosis of BPD in preschoolers has not been
the focus of significant empirical research. The limited
literature may be related to the ongoing controversy
about the diagnosis and its definition in older school-age
children and adolescents, a phenomenon that only adds
to skepticism about the application of the diagnosis to
younger children (AACAP, 2007). In fact, there is no
clear consensus that young children with severe
emotional dysregulation have a bipolar disorder. Within
the PPWG, consensus about this diagnosis in pre-
schoolers was not achieved; however, attention to the
diagnosis is warranted because this diagnosis tends to be
associated with the use of aggressive psychopharmaco-
logical interventions, often without psychotherapeutic
or psychosocial interventions in community settings
(Danielyan et al., 2007). Our group agreed that
discussion of extreme mood and behavior dysregulation
in preschoolers deserves attention.

Until recently, the literature describing preschoolers
diagnosed with BPD was limited to case reports and
retrospective analyses (Biederman et al., 2005b;
Scheffer et al., 2004; Tumuluru et al., 2003). In 2006
Luby and Belden published a controlled exploratory
investigation of age-adjusted mania symptoms, demon-
strating that a mania-like syndrome was identifiable in
preschool-age children when age-adjusted mania man-
ifestations were assessed. The key specific characteristics
of mania in this age group included elation, grandiosity,
and hypersexuality. This syndrome was distinguishable
from normative developmental extremes as well as other
Axis I disruptive behavioral disorders. Perhaps most
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suggestive of the need for clinical attention to this early-
onset symptom constellation was the finding of
significant impairment in functioning, even greater
impairment than those with other Axis I disruptive
disorders.

Structured assessment approaches, including several
systematic interviews and observations, are recom-
mended for diagnosis, with attention to the presence of
symptoms that are unique to bipolar disorder (Fig. 4).
A comprehensive assessment, focused on developmen-
tal level, psychosocial stressors, parentYchild relation-
ship difficulties, and temperament is considered a
‘‘minimal standard’’ in the 2007 AACAP practice
parameter for BPD (AACAP, 2007).

Stage 1: Nonpharmacological Interventions

Empirical evidence for psychotherapeutic interven-
tions is limited; however, given the need to implement
the safest possible interventions, it is important to also
explore age-appropriate forms of psychotherapy as first
treatment stages. A well-tested and known efficacious
early intervention for disruptive behaviors in preschool-
ers, parentYchild interaction therapy (PCIT; Eyberg,
1988) has been adapted for testing in preschool BPD
and has been described elsewhere (Luby et al., in press).
A pilot study of PCIT in preschoolers is underway. The
efficacy of PCIT remains to be tested in larger,
controlled investigations. Interventions focused on
parent psychoeducation and support, behavioral inter-
ventions, affect regulation, symptom monitoring,
medication adherence, and treatment of parental
psychopathology may be useful components in treating
children with extreme dysregulation (Fristad, 2006;
Milkowitz et al., 2006). There are no data to guide
recommendations for the duration of such treatment,
although most behavioral interventions include 8 to
12 sessions. If therapy does not appear to be effective,
then the diagnosis, formulation, and appropriateness of
the intervention should be reassessed. As recommended
in the AACAP practice parameters, ongoing psy-
chotherapeutic treatment is indicated throughout
treatment for children with extreme behavioral
dysregulation (AACAP, 2007). In addition, attention
to co-occurring disorders such as ADHD, ODD,
generalized anxiety disorder (GAD), and parental
psychopathology is recommended before continuing
along the algorithm.

Stage 2: Psychopharmacological Intervention

If psychotherapeutic efforts fail to improve the
child_s mood and behavior, then pharmacological
interventions may be considered in cases of significant
impairment and distress associated with signs of serious
mood and behavioral dysregulation. The available
literature on the psychopharmacological treatment of
preschool mania consists of case studies, open trials, and
retrospective chart reviews (Biederman et al., 2005b;
Mota-Castillo et al., 2001; Pavuluri et al., 2002;
Scheffer et al., 2004; Tuzun et al., 2002).

The tolerability of lithium in preschoolers has been
examined in a small case series (Hagino et al., 1995).
This group found that 20% (n = 4) preschoolers had
serious central nervous system side effects (confusion,
slurred speech, ataxia) and an additional 40% (n = 8)
had ‘‘nuisance’’ side effects that included polyuria.
When preschoolers are learning to achieve bladder
control, polyuria and nocturnal enuresis may constitute
significant adverse effects.

There have been three reports about the use of AAAs
in preschoolers with mania (Biederman et al., 2005b;
Pavuluri et al., 2002; Scheffer et al., 2004). Biederman
and colleagues reported the results of an open trial of
olanzapine or risperidone in 31 children, ages 4 to 6
years, diagnosed clinically with BPD (I, II, or NOS)
with a manic or mixed episode (Biederman et al.,
2005b). Both treatment groups showed a significant
reduction in their manic symptoms on the Young
Mania Rating Scale (YMRS). Response rates, defined as
a 30% decrease in symptoms from baseline, were 69%
for risperidone and 53% for olanzapine. In a retro-
spective chart review, Scheffer et al. described a
significant decrease in mania symptoms in 31 children
2 to 5 years old treated primarily with valproate.
Pavuluri et al. described a case report of a 4½-year-old
girl who was clinically diagnosed with BPD, who
showed improvement in irritability but ongoing
moodiness and significant weight gain on risperidone.
The addition of lithium was associated with intolerable
polyuria in this patient. The addition of topiramate was
associated with improved mood stability, sleep, and
weight loss.

Pavuluri and associates reported the results of an
open, long-term, prospective trial that examined the
safety and efficacy of risperidone augmentation of
lithium in preschool-onset BPD among youth who
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Fig. 4 Bipolar disorder algorithm. Li = lithium.
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insufficiently responded to lithium monotherapy
(Pavuluri et al., 2006). Of 38 patients with preschool-
onset BPD ages of 4 and 17 years (mean age 11.37 T 3.8
years), 21 failed to respond to 8 weeks of lithium
monotherapy or relapsed during the 12-month trial.
These patients received augmentation with risperidone.
Response rate in the youths treated with lithium
augmented with risperidone was 85.7% (n = 18/21).
The authors concluded that a substantial proportion of
youth with a history of preschool-onset BPD were
either nonresponders or partial responders to lithium
and that subsequent augmentation of lithium with
risperidone in these cases was well tolerated and
efficacious.

In a prospective placebo-controlled investigation of
lithium in children and adolescents with BPDs, Geller
et al. reported that subjects treated with lithium showed
a significant improvement in global assessment of
functioning (Geller et al., 1998). In addition, four older
crossover trials with lithium showed response rates from
33% to 80% (Annell, 1969; Brumback and Weinberg,
1977; Dyson and Barcai, 1970; Gram and Rafaelsen,
1972). In four open, prospective trials of valproate,
response rates varied from 53% to 80% (Kowatch et al.,
2000; Pavuluri et al., 2005; Scheffer et al., 2005;
Wagner et al., 2002). There have been no controlled
studies of carbamazepine for the treatment of children
and adolescents with BPD. Negative randomized
controlled trials of oxcarbazepine and topiramate have
been published (DelBello et al., 2005; Wagner et al.,
2006).

There are two controlled studies of atypical anti-
psychotic agents to treat mania in children and
adolescents. Tohen et al. (2005) conducted a multi-
center, randomized, double-blind, parallel trial of
olanzapine in adolescents with BPD. The olanzapine-
treated patients experienced a significantly greater mean
decrease from baseline to endpoint in YMRS total score
relative to placebo, and a greater proportion of patients
treated with olanzapine met response and remission
criteria (45% vs. 18%). Although olanzapine was more
effective than placebo in the treatment of acute mania
in adolescent patients, the olanzapine-treated patients
had significantly greater weight gain. A recent double-
blind placebo-controlled trial compared monotherapy
with divalproex to monotherapy with quetiapine
(DelBello et al., 2006). Although a repeated measures
analysis of variance using the last-observation-carried-

forward data indicated no statistically significant group
difference in YMRS, a comparison of slopes revealed
that improvement in YMRS scores occurred more rap-
idly in the quetiapine group than in the divalproex group.

The efficacy and tolerability of quetiapine in
combination with valproate for acute mania in
adolescents with BPD was assessed in a randomized,
double-blind placebo-controlled study (DelBello et al.,
2002). The results of this study demonstrated that
quetiapine in combination with valproate was more
effective at reducing manic symptoms associated with
BPD than valproate monotherapy and that quetiapine
is tolerated when used in combination with valproate.

Ziprasidone and aripiprazole have the advantage of
being associated with the least amount of weight
gain among the atypical antipsychotics in adults
(Newcomer, 2007). In a recently completed dose-
finding 3-week open-label study of ziprasidone for
adolescents with psychosis (N = 46/63 with bipolar
disorder), patients were randomized to receive 40 mg
b.i.d. (low-dose group, n = 23) or 80 mg b.i.d.
(high-dose group, n = 40) of ziprasidone titrated
over approximately 10 days. In the patients with
BPD, there was a mean reduction in YMRS score of
17.2 (8.2) for completers in the low-dose group and
13.1 (8.9) for completers in the high-dose group
(Versavel et al., 2005). Aripiprazole is the newest
atypical antipsychotic and two retrospective case series
reported similar results, suggesting that approximately
70% of children and adolescents with BPDs may re-
spond to aripiprazole (Barzman et al., 2004; Biederman
et al., 2005a). One study reported, however, that
approximately one fourth of patients treated with
aripiprazole experience akathisia (Barzman et al., 2004).

Recommendations for Treatment

If psychotherapeutic efforts fail and pharmacological
interventions are needed, risperidone is the option with
the most available data on effectiveness and tolerability
in preschool-age children (Biederman et al., 2005b) and
the only atypical antipsychotic with an FDA indication
for irritability and aggression in children older than age
6 with autism. In making this recommendation, we
prioritized efficacy and safety and considered that a
primary target of medication in children with manic
symptoms would often be their aggressive behaviors
and irritability, symptoms for which risperidone has a
preschool indication in autistic children (Janssen,
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2006). The open trials discussed above suggest that
initial doses of 0.25 to 2.0 mg/day may be appropriate
(Biederman et al., 2005b), with 0.25 mg b.i.d. often
effective. The adverse effect profile for use of risper-
idone is described in the section on DBD.

Some patients may not fully respond to, not tolerate,
or worsen with risperidone after a 3- to 4-week trial. If
this is the case, then clinical consultation with an expert
in pediatric psychopharmacology or child psychiatry
with experience treating preschoolers is recommended.
The traditional mood stabilizing agents lithium,
valproate, and carbamazepine remain largely untested
in controlled studies in this age group and their
tolerability and efficacy remain unclear. When a child
demonstrates a partial response to risperidone and still
has significant mood or behavioral symptoms, some
clinicians may consider the addition of a traditional
mood stabilizer like lithium or valproate. However,
these agents require frequent blood draws and are
sometimes less feasible in young children given their
relative difficulty tolerating blood draws. Either of these
agents should be considered only under conditions in
which parents are highly reliable and can monitor the
child carefully for side effects.

If there is no response or a negative response to
risperidone, then a trial of an alterative atypical
antipsychotic may be considered. Quetiapine has the
advantage of a low rate of extrapyramidal side effects
and no elevation of serum prolactin (AACAP, in
preparation; Weiden, 2007). Olanzapine may also be
considered, based on data in older children with BPDs
(Tohen et al., 2005); however, controlled studies of the
tolerability and efficacy of these agents are needed in all
age groups of patients with BPD.

The longitudinal course of preschoolers identified as
having BPD is not yet known. Thus, a discontinuation
trial of medication is warranted after 6 months of
treatment to reassess symptoms and the need for
continued treatment.

Not Recommended

Although BPD in older children is often treated
solely with psychopharmacological agents, the use of
medication without psychotherapeutic intervention is
not recommended in preschoolers. The challenges and
controversy surrounding the diagnosis, the value of
supporting preschoolers_ development in the areas of
emotional and behavioral self-regulation, and the

known impact of preschool dysregulation on the family
guide this recommendation. We recognize that empiri-
cally supported psychotherapy for preschoolers with
BPD have not yet been identified, however, a common-
sense approach requires that nonbiological interven-
tions will be necessary to support families with an
extremely dysregulated preschooler.

In addition, 20% of physicians surveyed in the
PPWG survey endorsed using more than one medica-
tion concomitantly for preschool BPD. This practice,
which is likely a reflection of the extreme impairment
associated with these symptoms, is not supported by
empirical studies and may have adverse effects on the
developing child. Thus, combination therapy should be
used only after clinical consultation, with extreme
caution, and in patients who have not responded to
monotherapy.

ANXIETY DISORDERS ALGORITHM

Stage 0: Diagnostic Assessment

This section reviews the treatment of a group of
anxiety disorders: separation anxiety disorder (SAD),
GAD, selective mutism (SM), and specific phobia (SP;
Fig. 5). These disorders are addressed together because
the psychopharmacological approaches for these dis-
orders are similar in older children with SAD, GAD,
SM, and SP (e.g., RUPP Anxiety Study, 2001). Panic
disorder is not included because there is insufficient
evidence that this disorder presents in the preschool age
(AACAP Task Force on Research Diagnostic Criteria:
Infancy Preschool Age, 2003). PTSD and obsessive
compulsive disorder (OCD) are addressed separately
because evidence suggests they may require different
treatment approaches. Anxiety disorders can be dis-
tinguished from typical preschool fears and worries by
the intensity of the symptoms and by the presence of
functional impairment. Parental accommodation to the
symptoms can sometimes appear to reduce functional
impairment and warrant explicit exploration during the
assessment.

Assessment of preschool anxiety disorders should
include parent report history, child report of symptoms
if verbal skills are sufficient, observations of child and
parentYchild interactions, and structured measures. Co-
occurring conditions, including other anxiety disorders,
depression, and DBDs are common and should be
explored (Egger et al., 2006a). When an anxiety
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Fig. 5 Anxiety disorders algorithm (GAD, SAD, SM, and SP).
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disorder is diagnosed, symptom severity can be
monitored with a structured measure. Although no
measure has specifically been validated for measuring
preschool anxiety, subsets of the Child Behavior
Checklist 1½Y5 Anxiety scale (Achenbach and
Rescorla, 2000) or the Infant-Toddler Social Emotional
Assessment (Briggs-Gowan, 1998), or developmentally
modified anxiety scales for older children such as the
Screen for Child Anxiety Related to Emotional
Disorders (Birmaher et al., 1999) may be appropriate.
Use of the measure at regular intervals over the course
of treatment can inform additional treatment.

Stage 1: Nonpsychopharmacological Interventions

Although the published empirical support for
psychotherapeutic interventions for preschoolers with
non-PTSD, non-OCD anxiety disorders is limited, case
reports and open trial data suggest that behavioral
therapy techniques and CBT interventions can be
valuable in treating preschoolers with anxiety disorders
(King et al., 2005). Widely used psychotherapeutic
interventions can be modified to address the child_s
specific clinical presentation, developmental level and
language abilities, and access to therapy resources in the
community (Compton et al., 2002; James et al., 2005;
Kendall et al., 1997). A comprehensive review of
interventions for anxiety disorders in children and
adolescents may serve to guide these choices (Compton
et al., 2002). The existing treatment data suggest that a
minimum duration for psychotherapy intervention trial
is 12 weeks. Consistent with this recommendation,
most PPWG survey respondents reported treating
preschoolers psychotherapeutically for at least 3 months
before considering medication treatment. Because of
the strong probability of a family history of anxiety in
children with anxiety disorders, parental psychiatric
assessment or referral should be considered, particu-
larly if the parental symptomatology appears to be
affecting the child_s presentation (Byrne et al., 2006;
Cobham et al., 1998).

Stage 2: Psychopharmacological Intervention (Fluoxetine)

In rare cases a preschooler may have intolerable
ongoing symptoms, even after sufficient psychother-
apeutic interventions. In these cases it is critical to
reassess the diagnosis, case formulation, and assessment
of the adequacy of the psychotherapy trial. If the clinical
presentation continues to reflect that an anxiety

disorder is the primary source of impairment, the
child exhibits extreme impairment in at least one
setting, and the psychotherapy trial was adequate,
then psychopharmacological intervention may be
considered.

Data related to psychopharmacological treatment of
anxiety disorders in preschoolers are scant. There are no
randomized controlled studies of psychopharmacologi-
cal interventions with preschoolers with anxiety dis-
orders. Most reports on psychopharmacological
anxiolytic agents in preschoolers focus on premedica-
tion for medical and dental procedures or toxic
ingestions of benzodiazepines (e.g., Wiley and Wiley,
1998). Three case reports represent the published
preschool non-PTSD, non-OCD anxiety disorder
literature (Avci et al., 1988; Hanna et al., 2005; Wright
et al., 1995). In these individual case reports fluoxetine
and buspirone are described as part of the effective
treatment approaches. Ineffective trials of alprazolam
and hydroxyzine are also described within one case
report (Avci et al., 1988). Although these cases provide
the important first steps toward developing a literature
focused on clinical treatment of preschoolers with
anxiety, diagnostic uncertainty, coadministration of
various therapeutic modalities, and unclear rationale for
medication choices limit their generalizability.

In randomized controlled trials in older children,
fluoxetine and fluvoxamine have been shown to be
superior to placebo in treating children with anxiety
disorders including SAD, GAD, and SP (Birmaher et al.,
2003; RUPP Anxiety Study, 2001). Randomized
clinical trials also support the efficacy of paroxetine
for SAD and sertraline for GAD (Rynn et al., 2001;
Wagner et al., 2003). No SSRIs are approved for use in
children or adolescents for non-OCD anxiety disorders.
It is worth noting that negative reports for pediatric
anxiety disorders have include clonazepam (Graae et al.,
1994), alprazolam (Simeon et al., 1992), imipramine
(Klein et al., 1992), and buspirone (Bristol-Myers
Squibb, 2000).

Based on the efficacy and safety literature in
preschoolers, children, and adolescents, fluoxetine is
the first-choice medication for preschool anxiety (Avci
et al., 1988; Birmaher et al., 2003; Black and Uhde,
1994). It has been used most extensively in children and
adolescents and has the strongest safety profile at least in
studies of depression (Whittington et al., 2004).
Although Wagner and colleagues demonstrated the
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efficacy of paroxetine in the largest randomized
controlled anxiety study in children and adolescents
(Wagner et al., 2004a), this drug is not recommended
as a first line medication because of safety concerns that
have been raised about it. The existence of two negative
studies of buspirone in older children suggests that it
may not be an effective antianxiety agent in children
and adolescents (Bristol-Myers Squibb, 2000), in spite
of the case report suggestion of effectiveness.

Consideration of safety and monitoring of SSRIs in
young children with anxiety are similar to those with
depression. Based on case reports, doses as low as 5 to 8
mg/day of fluoxetine may be effective for treating
anxiety, although it may be necessary to increase the
dose to achieve optimal dose (Avci et al., 1988; Wright
et al., 1995). When a dose is stabilized, symptoms
should be monitored at least monthly with a validated
measure. An adequate trial of medication is 8 to 10
weeks long, if tolerated (Birmaher et al., 2003; RUPP
Anxiety Study, 2001). As with all successful psycho-
pharmacological interventions in preschoolers, treat-
ment initiation should include a discussion of planned
discontinuation trial after 6 to 9 months of treatment.
This treatment duration is shorter than recommended
for older children because of the rapid development
occurring in preschoolers, and the recognition that
some fears may decrease after the preschool period
(Muris et al., 2000).

Stage 3: Psychopharmacological Intervention

(Fluvoxamine)

If the psychopharmacological intervention is ineffec-
tive, then the clinician should reassess the diagnosis,
formulation, and intensity level of the psychotherapeu-
tic intervention. Before a second psychopharmacologi-
cal psychotherapeutic trial is initiated, the algorithm
recommends that clinicians consult with a child
psychiatrist with expertise in early childhood psychia-
try. If the consultant and clinician concur that the
clinical presentation continues to warrant medication
because of extreme impairment and distress in multiple
settings, then a trial of a second SSRI may be
considered. For example, after an unsuccessful trial of
fluoxetine, switching to fluvoxamine could be justified
because these are the best studied SSRIs in children
(RUPP Anxiety Study, 2001).

Not-Endorsed Practices. Benzodiazepines are not
recommended for ongoing use in preschool anxiety

disorders because of the lack of evidence supporting
benzodiazepines in preschool anxiety disorders, as well
as the potential dangers associated with unintentional
ingestion of these medications in preschoolers. These
medications may be appropriate for medical or dental
procedures in children with extreme anxiety reactions to
procedures. In the PPWG survey, approximately 25%
of physicians who prescribe medications for preschoo-
lers with anxiety disorders reported using "-agonists
and 10% reported using tricyclic antidepressants. These
medications have narrow therapeutic windows and are
not recommended as anxiety treatments for preschoolers.

POSTTRAUMATIC STRESS DISORDER ALGORITHM

Stage 0: Diagnostic Assessment

Assessment of PTSD is a more complicated task
compared to most other disorders. Whereas much of
the symptomatology of other common disorders of
childhood are easy to understand and directly observ-
able, identifying the key symptomatology of PTSD
requires that the clinician recognize the link between a
child_s observable behaviors and a traumatic experience.
It is not uncommon for children to respond to triggers
that adults do not identify as reminders of the trauma.
In the early childhood period, children may have
limited verbal skills to talk about traumatic experiences
and concurrently are at the highest risk of child abuse
(U.S. Children_s Bureau, 2004). Thus, it is particularly
important for clinicians to consider the possibility of
trauma exposure in preschoolers presenting with
psychiatric symptoms. The assessment of preschool
PTSD requires developmentally sensitive application of
the DSM-IV criteria, thus a clinician with experience in
working with young children and in assessment of
PTSD is the optimal evaluator. Baseline symptoms
should be assessed systematically and the clinician
should develop a plan for regular monitoring with a
structured measure such as the Child Behavior
Checklist-PTSD (Fig. 6; Dehon and Scheeringa, 2006).

Stage 1: Nonpsychopharmacological Interventions

PTSD is unique among preschool anxiety disorders
because of the strength of empirical evidence support-
ing psychotherapeutic interventions. The two best
studied modalities, child-parent psychotherapy (CPP)
and preschool CBT, have not been compared to each
other, but both are related to sustained decreases in rates
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Fig. 6 Posttraumatic stress disorder algorithm. CBT = cognitive-behavioral therapy.
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of diagnosis and symptoms in preschoolers exposed to
traumatic events in controlled trials (Cohen and
Mannarino, 1996; Cohen and Mannarino, 1997;
Lieberman et al., 2006; Lieberman et al., 2005). Either
may be used as a first-line therapeutic intervention,
depending on therapist skills and local resources.
Consistent with this recommendation, in the PPWG
survey, more than 50% of respondents reported that
both dyadic therapy and CBT were necessary before
considering psychopharmacological treatment. A trial
of preschool-specific CBT, which should include
parents, should be implemented for a minimum of 12
weeks, the duration of published preschool CBT
interventions (Cohen et al., 2004; Cohen and
Mannarino, 1996). Although CPP has only been
studied as a year-long treatment and for one type of
traumatic experience (domestic violence), this work-
ing group felt that a year-long trial is impractical in
most practice settings, especially if the treatment did
not seem effective. There are no known published
data to guide recommendations of a shorter trial, but
the group agreed that a 6-month trial may be
appropriate for CPP before determining whether
different treatment is warranted. This recommenda-
tion is only slightly longer than the most common
response for recommended psychotherapy duration
on the PPWG survey.

If neither CPP nor CBT is available, the algorithm
recommends a 6-month trial of play therapy, which has
been used extensively in treating trauma-exposed
preschoolers (Gaensbauer, 2000; Gaensbauer, 2004).
This therapy, which is not supported by randomized
controlled trials, is recommended preferentially to
medications because psychopharmacological interven-
tion would require extrapolation from adult data
because there are no randomized controlled trials of
medications for PTSD in children. If the first trial of a
psychotherapeutic intervention is ineffective, the work-
ing group recommends that the child_s safety, diag-
nosis, case formulation, and adequacy of intervention
be re-evaluated and a second psychotherapeutic
approach be applied if available.

In a number of circumstances, children and parents
experience traumatic experiences together, the interplay
of symptoms within the dyad can have important and
lasting implications for the child_s presentation and
treatment outcome (Cohen and Mannarino, 1998;
Scheeringa and Zeanah, 2001). When parental symp-

toms have a negative impact on dyadic or individual
functioning, parents should be referred for treatment;
however, preliminary findings in preschoolers do
suggest that children can respond to PTSD treatment
before their parents show improvement (Scheeringa
et al., in press). Thus, parental symptomatic improvement
should not delay preschool psychotherapeutic intervention.

Stage 2: Psychopharmacological Intervention

Because the only randomized controlled trials for
psychopharmacological treatment in adults and because
of a relatively strong literature supporting psychother-
apeutic interventions for PTSD, the working group
cannot recommend the use of psychopharmacological
intervention for PTSD in preschoolers in this algo-
rithm. It should be noted that in the PPWG survey,
only 11% of providers reported that they do not use
medications to treat preschool PTSD, and more than
half reported using SSRIs for preschool PTSD.
Although we recognize our recommendation may not
reflect current practices in the community for pre-
schoolers with trauma exposure, and our group
recognizes the potential for symptom severity and
limited access to psychotherapeutic modalities, we are
reluctant to make recommendations for psychophar-
macological treatment in the context of the current
literature. Clinicians may choose to follow other
algorithms for children with co-occurring disorders,
such as ADHD.

Not-Endorsed Practices. A striking proportion of the
PPWG survey respondents reported using tricyclic
antidepressants (9.2%) and benzodiazepines (9.2%
lorazepam, 5.8% clonazepam) to treat preschool
PTSD. This algorithm does not recommend regular
use of these medications to treat PTSD because of the
narrow therapeutic windows of these agents and the
lack of empirical support for their use.

OBSESSIVE-COMPULSIVE DISORDER ALGORITHM

Stage 0: Diagnostic Assessment

Like PTSD, OCD has a unique evidence base
warranting individual attention. OCD in preschoolers
has received little attention in the literature, in spite of
the attention on developmental processes in OCD
(Freeman et al., 2003; Geller et al., 1998; Scahill et al.,
2003; Tobias and Walitza, 2006). The differential
diagnosis of OCD includes SAD or other anxiety
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disorders, tic disorders, PDD, pediatric autoimmune
neuropsychiatric disorders associated with streptococcal
infections, or movement disorders (Fig. 7; Freeman et al.,
2003; Rapoport and Inoff-Germain, 2000). Although
magical thinking and some rigidity are not uncommon in
the preschool years, repetitive checking or other common
compulsions are rare in typically developing preschoolers
(Evans et al., 2002; Spence et al., 2001). In clinical
practice, preschoolers with OCD can present with
extremely rigid behavior patterns, which can cause
significant family and personal functional distress and
impairment. Baseline symptoms should be assessed with a
systematic measure, such as the Children_s Yale-Brown
Obsessive Compulsive Scale (CYBOCS; Scahill et al.,
1997).

Stage 1: Nonpharmacological Intervention

Psychoeducation related to OCD may help to reduce
stigma, blame, and guilt that is related to the disorder
(Freeman et al., 2003; Piacentini and Langley, 2004)
and consequently reduce the impact of OCD symp-
toms on a child and family. This is particularly
important because negative responses to OCD behav-
iors such as punishments have been shown to be
counterproductive in pediatric OCD (March et al.,
2001).

CBT using exposure and response prevention
techniques and involving parents is recommended for
treatment of preschool OCD. Only two known case
reports describe the successful treatment of preschool
OCD. In one case, family CBT resulted in symptom
improvement (Tolin, 2001). Inpatient behavioral
treatment, for which limited details are available, was
effective in the second case (Tobias and Walitza, 2006).
The OCD literature provides compelling data com-
paring psychopharmacological treatment and psycho-
therapeutic treatment in older children. CBT in
combination with medication (sertraline) has been
shown to be more effective than CBT alone, which in
turn had a larger effect size than sertraline alone (The
POTS Team, 2004). Compared with sertraline, CBT is
also associated with a lower relapse rate 9 months after
treatment (Asbahr et al., 2005). CBT alone has been
suggested as the first-line treatment in prepubertal
OCD (March, 1995). The literature provides solid
support for the use of CBT and its components in
OCD, but not for insight-oriented therapies, play
therapy, and nonYCBT-based family therapy (as

reviewed in King et al., 1998; Piacentini and Langley,
2004; Turner, 2006). Parental psychopathology, espe-
cially OCD, can interfere with a child_s OCD
presentation and should be addressed if parental
symptoms affect a child_s symptoms or a parent_s
ability to participate in therapy.

Stage 2: Psychopharmacological Treatment (Fluoxetine,

Fluvoxamine, Sertraline)

The psychopharmacological treatment literature for
preschool OCD is limited. There are no studies or
reports of psychopharmacological treatment for pre-
schoolers with OCD. In school-age children and
adolescents, there is a more extensive literature, which
is focused on psychopharmacology and comparisons of
medication with psychotherapy. In a meta-analysis of
12 studies including 1,044 children, the SSRIs
(fluoxetine, fluvoxamine, sertraline, and paroxetine)
were equally efficacious and were more effective than
placebo, although the benefit over placebo is small
(Geller et al., 2003). Increasing the dose to achieve
larger effects is likely to be unsuccessful and be
associated with adverse effects. Consensus in the field
supports the use of newer SSRIs over clomipramine
because of tolerability, monitoring issues, and safety,
with particular attention paid to the prolongation of the
QT interval on clomipramine (AACAP, 1998; Geller et al.,
2004; The POTS Team, 2004).

Preschool psychopharmacological treatment should
be considered only if the symptoms continue to cause
significant distress or severe impairment in a child_s
relationships, daily routine at home, or in the child care
setting. Although the CYBOCS does not have
reliability and validity data for preschoolers (Scahill et al.,
1997), a child with a CYBOCS score <10 or a Global
Assessment of Functioning Score <50 is not likely to
meet these severity and impairment criteria. Psycho-
pharmacological treatment should always occur in the
context of ongoing cognitive and/or behavioral inter-
ventions (AACAP, 1998). SSRIs provide the best safety
profile in school-age children and are the most
commonly used; these medications should be used
only in the context of the current AACAP and FDA
recommendations. Among fluoxetine, fluvoxamine,
and sertraline, there is insufficient evidence to suggest
that one medication is more likely to be efficacious than
the others in older children with OCD (Geller et al.,
2003). As described in the section on MDD, the dose of
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Fig. 7 Obsessive-compulsive disorder algorithm.
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fluoxetine may be as low as 5 mg. Doses of sertraline or
fluvoxamine should initially be targeted at similarly low
doses. The liquid formulations of sertraline and
fluoxetine allow gradual upward adjustment of doses
from low starting doses. Medication trials in OCD
should be at least 10 to 12 weeks with careful
monitoring of adverse effects and treatment response
with monthly CYBOCS administration (AACAP,
1998; Geller et al., 2003). If a preschooler with OCD
responds to an SSRI, then a discontinuation trial is
recommended after 6 to 8 months of successful
treatment, with appropriate taper of medication and
psychoeducation for the child and family.

Stage 3: Psychopharmacological Intervention (Fluoxetine,

Fluvoxamine, Sertraline)

If a first medication trial fails, reassessment of clinical
symptoms, case formulation, and appropriateness of the
psychotherapeutic intervention are recommended. If a
clinical need for medication is determined because of
severe impairment limiting the child_s functioning,
then a second SSRI may be considered, used in the same
manner as the first. Because of documented EKG
changes in children on clomipramine, it should be
considered only for severe, treatment-resistant OCD
and would require close monitoring of EKG changes as
well as clinical symptoms (Leonard et al., 1995).

Not-Endorsed Practices. A number of experimental
biological treatments for OCD, including plasmapher-
esis and intravenous immunoglobulin, have been tested
in small samples of older children with severe,
treatment-resistant disease (Perlmutter et al., 1999).
Because of the limited data, risk for hemodynamic
instability, and risk for exposure to blood products,
these treatments are not endorsed for use in the
preschool age group.

PERVASIVE DEVELOPMENTAL
DISORDERS ALGORITHM

Stage 0: Diagnostic Assessment

By the DSM-IV definition, autism must present
before age 3 years, and other PDDs are typically
recognized by parents in the first 3 years of life
(reviewed in Chawarska and Volkmar, 2005). These
disorders presents with severe delay in socialization, as
well as delayed and deviant language and/or repetitive
behaviors. Minimum assessment of children with PDD

includes testing IQ and adaptive behavior, language and
hearing, structured, categorical and dimensional vali-
dated measures of symptoms of PDD (e.g., the Child
Autism Rating Scale [Shopler et al., 1988] and the
Aberrant Behavior Checklist [Aman et al., 1985]), and
review of medical and family history, and psychiatric
history (Fig. 8; reviewed in Scahill, 2005). In addition
to the core symptoms of autism, a substantial number
of affected children have behavioral problems including
hyperactivity, aggression, tantrums, and self-injury, and
they may be at risk for other disorders including anxiety
(Leyfer et al., 2006; RUPP Autism Network, 2002;
RUPP Autism Network, 2005b).

Stage 1: Nonpharmacological Treatment

Comprehensive treatment of children with PDD is
multimodal and multidisciplinary, focused on promot-
ing language, social development, and adaptive func-
tioning and reducing repetitive behavior, aggression,
tantrums, self-injury, and hyperactivity (AACAP, 1999;
Aman, 2005). Psychoeducation for parents is essential
to allow parents to align their expectations with the
child_s disability (Bodfish, 2004). Consensus in the field
strongly supports early intervention to promote optimal
development. Depending on a child_s developmental
and language levels, children with co-occurring psychiatric
disorders may be able to participate in psychosocial
treatments developed for typically developing children.

Stage 2: Psychopharmacological Treatment

One study has focused solely on preschoolers with
autism or PDD-NOS (Luby et al., 2006). The severity
of autism as measured on the Child Autism Rating
Scale decreased more in a group randomly assigned to
risperidone compared to the placebo group, although
the difference was modest (8% change in risperidone
group vs. 3% change in placebo group). The authors
note that baseline differences between the groups
complicate the interpretation of the study results. A
second randomized placebo-controlled risperidone
study of 40 children ages 2 to 9 years old, with a
mean age of 58 to 63 months, showed a 63% response
rate of core symptoms in the risperidone group
compared with 0% in the placebo group (Nagaraj et al.,
2006). Improvements in irritability and hyperactivity
were also observed. Open trials of risperidone in young
children have also shown decreases in overall symptoms
and core symptoms of PDD (Masi et al., 2003;
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Mukaddes et al., 2004), but methodological weaknesses
limit the generalizability of these findings.

Risperidone is now FDA approved for use in treating
5- to 17-year-olds with autism and severe aggression
and irritability. In an 8-week, randomized placebo-
controlled trial of 101 children ages 5 to 17 years,

risperidone (mean dose 1.8 mg/day) was associated
with a significant decrease in aggression, tantrums,
and self-injury, as well as stereotypies and other
repetitive behaviors (McDougle et al., 2005). These
gains were stable over time, and there was a high
probability of symptomatic relapse when the medication

Fig. 8 Pervasive developmental disorders algorithm.
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was discontinued. The likelihood of return of tantrums,
aggression, and self-injury upon discontinuation of
risperidone has been replicated in a separate sample
(Troost et al., 2005).

Hyperactivity. Two randomized placebo-controlled
studies have evaluated medications for ADHD symp-
toms in the context of PDD. The Research Units of
Pediatric Psychopharmacology Autism Network exam-
ined the efficacy of methylphenidate in treating
hyperactivity in children with PDD ages 5 to 13
(RUPP Autism Network, 2005a). They found a 20% to
30% improvement in teacher and parent ratings
compared to placebo. This level of improvement,
although significant, is clearly smaller in magnitude
than seen in typically developing children with ADHD.
Atomoxetine was superior to placebo in treating ADHD
symptoms in a small study of 12 children, although its
use was associated with high rates of adverse effects
(Troost et al., 2006). In an open trial of 25 children with
PDD, guanfacine treatment was associated with
decreased hyperactivity using 1 to 3 mg/day (Scahill
et al., 2006).

Repetitive Behavior. Although commonly used in
children with PDD for the treatment of repetitive
behavior, the SSRIs have not been well studied even in
school-age children with PDD. In a study of 39
children, fluoxetine at a mean daily dose of 10 mg was
superior to placebo, but the magnitude of effect was
small (Hollander et al., 2005). The state of the
literature of SSRIs in children with PDD does not
support the use of these medications in preschoolers
with PDD.

Close monitoring of adverse effects is warranted for
all medications used in young children with PDD.
Risperidone appears to have a relatively low risk of
neurological side effects (RUPP Autism Network,
2005b). However, risperidone is associated with
weight gain, with preschoolers demonstrating a
mean weight gain of 2.96 kg over 6 months (Luby
et al., 2006). In children with PDD risperidone is
also associated with hyperprolactinemia (Hellings et al.,
2005; Luby et al., 2006; Masi et al., 2003), although
there is uncertainty about the relative clinical impor-
tance of this observation. Methylphenidate is also
associated with higher rates of adverse events causing
discontinuation of the medication (18%) in children
with PDD than expected in typically developing
children (RUPP Autism Network, 2005a). Similarly,

5 of the 12 children in the atomoxetine trial exited the
study due to adverse events (Troost et al., 2005).
Children with PDD also appear to be especially
vulnerable to behavioral activation on SSRIs (reviewed
in Kolevson et al., 2006).

There is substantial evidence that risperidone is
effective for the treatment of tantrums, aggression, and
self-injury in children with PDD as young as 5 years of
age. The collateral benefits in socialization and
repetitive behavior are not sufficient to warrant use of
a drug such as risperidone for children with PDD.
Thus, the PPWG recommends using risperidone only
for children with severe behavioral problems that
interfere with a child_s functioning. Reported risper-
idone doses range from 0.7 mg (Masi et al., 2003) to
1.5 mg/day (Luby et al., 2006) for preschoolers with
PDD. Vigilant monitoring for adverse events is
warranted in children with PDD.

Behavioral treatments focused on the core symptoms
of PDD should be administered in conjunction any
medication treatment. If treatment is successful, our
group recommends continuing risperidone for 6
months before a discontinuation trial. For children
with severe hyperactivity, methylphenidate may be
considered, following the ADHD algorithm, and
parents should be informed of the higher risk for
adverse effects.

PRIMARY SLEEP DISORDERS ALGORITHM

Stage 0: Diagnostic Assessment

The sleep algorithm was derived primarily from
recently published young children_s sleep practice
guidelines developed by the American Academy of
Sleep Medicine (Morgenthaler et al., 2006; Owens et al.,
2006). The diagnostic assessment of a child presenting
with a sleep disturbance includes three components:
thorough evaluation for primary sleep disorders that may
present with neurobehavioral and mood impairments,
inventory of possible contributing/exacerbating factors,
and detailed assessment of sleep patterns and behaviors
including the impact of the sleep disturbance on daytime
functioning of both the child and caregivers (Fig. 9). The
differential diagnosis of preschool sleep problems is broad
and clinicians should consider obstructive sleep apnea,
restless leg syndrome/periodic leg movement disorder, as
well as the contributions of environmental factors, sleep
hygiene, psychiatric disorders, and medications. Careful
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Fig. 9 Primary sleep disorder algorithm.
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assessment will guide further evaluations including the
need for polysomnography (see Owens et al., 2006).

Stage 1: Nonpharmacological Interventions

Parent education is the first step in addressing
parental concerns about sleep, with particular attention
to developmental sleep patterns as well as the potential
risks of over-the-counter medications. Although it has
only been evaluated as a component of treatment
strategies, sleep hygiene should be reviewed and
encouraged (Mindell et al., 2006). Behavioral inter-
ventions for bedtime resistance and night wakings (e.g.,
extinction or graduated extinction) have sound empiri-
cal support and should be implemented as the first-line
treatment for behaviorally based sleep disorders. An
adequate trial of behavioral intervention, assuming
parent compliance, is 2 to 4 weeks.

Stage 2: Pharmacological Intervention (Melatonin)

Pharmacological intervention should be reserved for
situations in which well-being and daytime functioning
of the child and/or caregiver is compromised by the
sleep disturbance, behavioral treatment has failed, or
caregivers are unable to fully implement the behavioral
interventions after reasonable attempts. Medication
should be given for as short a duration as possible (not
longer than 1 month at a time without reassessment)
and should always be combined with ongoing behav-
ioral interventions (Owens et al., 2006). In school-age
children with and without ADHD, melatonin has
demonstrated reductions in sleep latency when given at
bedtime (Smits et al., 2003; Van der Heijden et al.,
2007; Weiss et al., 2006). It is worth noting that
although melatonin was associated with clinically
significant gains, children in the ADHD group
continued to have sleep onset latency near 1 hour
(Weiss et al., 2006). Doses in school-age children range
from 3 to 6 mg, with the lower dose used for lower
weight children (Smits et al., 2003; Van der Heijden
et al., 2007). Recommendations for preschool dosing
range from 1 to 3 mg. Administration of melatonin
earlier in the day (e.g., 5Y7 hours before bedtime to
optimize its chronobiotic properties), and the effects
of melatonin agonists (e.g., ramelteon) have not been
studied in children (see Touitou and Bogdan, 2007).
In short-term use, melatonin seems to have few side
effects, although it is not recommended for use in
patients with immune disorders (reviewed in Pelayo

et al., 2004). Melatonin_s over-the-counter status
may reassure parents, although clinicians should keep
in mind that supplements such as melatonin are not
regulated or monitored by the FDA. A trial of
melatonin should be at least 10 to 14 days (Weiss et al.,
2006).

Stage 3: Pharmacological Intervention (Clonidine)

If melatonin is ineffective and the sleep disorder
continues to functionally impair a child, then a
clinician may consider a short trial of clonidine. In a
retrospective chart review of 62 school-age children
with ADHD and sleep disturbances, 53% of children
who were prescribed clonidine were much improved or
very much improved while taking the medication
(mean daily dose 0.0245 mg; Prince et al., 1996). Side
effects were described as mild, with 24% (n = 15)
children endorsing morning sedation and 11% (n = 7)
with fatigue. Although this series did not find
cardiovascular side effects, reports of clonidine toxicity
after ingestion describe a range of adverse effects
including respiratory depression and hypotension
(Klein-Schwartz, 2002; Rachmiel et al., 2006; Spiller
et al., 2005). Thus, clinicians should educate parents
about safely administering and monitoring of the
medication (Klein-Schwartz, 2002) and consider the
family_s ability to safely follow these recommenda-
tions. Recommended doses may range from 0.025 to
0.05 mg in preschoolers 30 minutes before bedtime
(Hunt et al., 1995; Prince et al., 1996). As with
melatonin, the administration of clonidine to treat
sleep disorders should be short term.

CONCLUSIONS

It is encouraging to see that young children have
more access to mental health care than in the past, but
studies showing a rise in use of medication, including
multiple medications in the preschool age group raise
some concerns, especially given the limited body of
evidence (e.g. DeBar et al., 2003; Rappley et al., 2002;
Zito et al., 2000). The PPWG has responded to the gap
between practice and evidence by clearly defining the
current state of preschool psychopharmacological
treatment, advocating caution in practice, and using
the existing evidence and clinical consensus to provide
treatment algorithms for preschool psychopharmaco-
logical treatment. We aim to inspire more clinical
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research to better inform the many questions remaining
and to emphasize the limitations of applying findings
from older individuals to children in this age range.
Preschool psychopathology and treatment must be
considered in its unique developmental, clinical,
regulatory, and ethical contexts.

Treatment algorithms based on preschool data,
extrapolation from older children, and expert opinion
will provide a first step in standardizing treatment
approaches; however, the need for strengthening the
evidence base is urgent. Large-scale, randomized
controlled trials are the gold standard and are needed
in this population. In addition, individual physicians
and groups of physicians can also provide much needed
data to the field through reports of single or pooled ‘‘N
of 1’’ studies, which include reports of systematic
assessment and monitoring of symptoms, adverse
effects, and discontinuation trials and by reporting
carefully documented case reports.

Preschool psychiatry is an important public health
issue. Clinicians who work with very young children
and parents have the opportunity to advocate for
increased access to (and study of) nonpharmacological
treatment options, increased funding for research,
increased support for training clinicians with expertise
in childhood mental health, and adequate third party
payer reimbursement for specialized assessments and
treatments necessary in early childhood psychiatry.
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Mental Health and Social Competencies of 10- to 12-Year-Old Children Born at 23 to 25 Weeks of Gestation in the
1990s: A Swedish National Prospective Follow-up Study Aijaz Farooqi, MD, PhD, Bruno Hägglöf, MD, PhD, Gunnar
Sedin, MD, PhD, Leif Gothefors, MD, PhD, Fredrik Serenius, MD, PhD

Objective: We investigated a national cohort of extremely immature children with respect to behavioral and emotional problems
and social competencies, from the perspectives of parents, teachers, and children themselves. Methods: We examined 11-year-old
children who were born before 26 completed weeks of gestation in Sweden between 1990 and 1992. All had been evaluated at a
corrected age of 36 months. At 11 years of age, 86 of 89 survivors were studied and compared with an equal number of control
subjects, matched with respect to age and gender. Behavioral and emotional problems, social competencies, and adaptive
functioning at school were evaluated with standardized, well-validated instruments, including parent and teacher report
questionnaires and a child self-report, administered by mail. Results: Compared with control subjects, parents of extremely
immature children reported significantly more problems with internalizing behaviors (anxiety/depression, withdrawn, and somatic
problems) and attention, thought, and social problems. Teachers reported a similar pattern. Reports from children showed a trend
toward increased depression symptoms compared with control subjects. Multivariate analysis of covariance of parent-reported
behavioral problems revealed no interactions, but significant main effects emerged for group status (extremely immature versus
control), family function, social risk, and presence of a chronic medical condition, with all effect sizes being medium and
accounting for 8% to 12% of the variance. Multivariate analysis of covariance of teacher-reported behavioral problems showed
significant effects for group status and gender but not for the covariates mentioned above. According to the teachers_ ratings,
extremely immature children were less well adjusted to the school environment than were control subjects. However, a majority of
extremely immature children (85%) were functioning in mainstream schools without major adjustment problems. Conclusions:
Despite favorable outcomes for many children born at the limit of viability, these children are at risk for mental health problems,
with poorer school results. Pediatrics 2007;120:118Y133.
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