
ORIGINAL RESEARCH Open Access

Impact of holding home stimulant(s) on agitation in a child and
adolescent inpatient psychiatric population

Anupha M. Mathew, PharmD, BCPS1; Sophie Robert, BPharm, PharmD, BCPP2;

Clint Ross, PharmD, BCPP3; Erin Weeda, PharmD, BCPS4; Adrienne Pruitt, MD5

How to cite: Mathew AM, Robert S, Ross C, Weeda E, Pruitt A. Impact of holding home stimulant(s) on agitation in a child and adolescent inpatient psychiatric population.

Ment Health Clin [Internet]. 2021;11(2):50-4. DOI: 10.9740/mhc.2021.03.050.

Abstract

Introduction: This study aimed to compare the rates of agitation-related interventions associated with initial
holding versus continuation of home stimulant(s) in a child and adolescent population at the time of
admission to an inpatient psychiatric facility.

Methods: This retrospective chart review included patients less than 18 years of age who were admitted to
an academic medical center between July 1, 2017, and July 1, 2018. Patients were divided into 2 groups:
those continued on their home stimulant(s) and those who had them held. We compared both groups on
agitation-related outcomes by examining the difference in the number of level I or II events or as-needed
medication administrations. Mechanical restraints and closed-door seclusions were grouped as level I events,
and level II events consisted of nonmechanical restraint.

Results: The analysis included 169 patients. In total, 126 (75%) patients were continued on their home
stimulant, and 43 (25%) had them held. The occurrence of the composite endpoint of level I or II events or
as-needed intramuscular medication administration was numerically higher in the group that had their home
stimulant held (27.9% vs 23%; P¼.52). Level I events were also numerically higher but not statistically
significant in the group that had their home stimulant held (16.3% vs 11.9%; P¼.46).
Discussion: The composite outcome of as-needed intramuscular medication administration and level I or II
events was numerically higher in the group that had their home stimulant held. Use of a larger sample size
and adjusted analyses may help elucidate covariates that impact agitation-related outcomes.
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Introduction

Stimulant medications are useful for the treatment of

multiple diagnoses and are the gold standard pharmaco-

therapy treatment of ADHD.1 ADHD is a neurodevelop-

mental disorder that is characterized by hyperactivity,

impulsivity, and inattention.2 Stimulants are used to treat

these core features of ADHD; such symptoms may worsen

upon stimulant discontinuation. Beneficial effects of

stimulants on aggression associated with oppositional
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defiant behavior and conduct disorder, frequently comor-

bid with ADHD, may also be lost with interruptions in

therapy.2,3

When evaluating patients for inpatient psychiatric admis-

sion, providers may or may not initially continue their

home stimulants for a variety of reasons. Reasons to

potentially hold (discontinue temporarily) these medica-

tions include active psychotic illness, mania, seizure

disorder, or cardiac disease, among others.4-7 At times,

stimulants are held or discontinued for unclear reasons

(eg, patient/guardian preference, inability to obtain

accurate medication history, delays in obtaining guardian

consent). Anecdotally at our institution, holding home

stimulants may contribute to agitation (potentially from

impulsivity/hyperactivity/inability to focus) requiring inter-

vention in some cases. Although verbal de-escalation is

attempted first in cases of agitation, other methods may

be necessary, including seclusion, restraint, or as-needed

medications.8 Current practice regarding the continuation

of home stimulant(s) (eg, amphetamine- or methylpheni-

date-based products) in child and adolescent patient

populations being admitted to the hospital is variable

based on prescriber discretion. There are no current

guidelines, published literature, or standard of care

regarding whether home stimulants should be initially

continued or withheld upon admission to a psychiatric

hospital.

The aim of this study was to compare rates of agitation-

related interventions associated with holding versus

continuation of home stimulant(s). Agitation-related

interventions included the use of seclusion, restraint, or

as-needed oral/intramuscular medications (diphenhydra-

mine, hydroxyzine, benzodiazepines, and antipsychotics).

Methods

This retrospective, single center study was approved by

the IRB at the Medical University of South Carolina.

Participants included patients less than 18 years of age

who were admitted to an academic medical center

between July 1, 2017, and July 1, 2018, and were

prescribed and adherent to home stimulant(s). Patients

were included in the study if they were admitted to the

psychiatric service, which includes the psychiatric emer-

gency department. Patients with home stimulant(s)

started less than 4 weeks prior to admission and those

not adherent to these agents were excluded. Data for the

first encounter was retained for inclusion in the study for

those patients with more than 1 encounter during the

study period.

After the application of exclusion criteria, patients were

divided into 2 groups: those continued on their home

stimulant(s) and those who had their home stimulant(s)

held. To facilitate patient categorization, the date/time

was collected for hospital admission and initial stimulant

administration. Continuation of home stimulant was

defined as the administration of medication within 24

hours of admission. Patients were considered to have

their home stimulant continued even if their home

regimen was modified to another formulation based on

formulary restrictions or modified to a different dose.

Patients who were on multiple home stimulants were

considered to have their home stimulant(s) continued if 1

of those agents was administered within 24 hours of

admission.

Baseline patient characteristics; date/time of hospital

admission and initial stimulant administration; informa-

tion regarding the use of seclusion, restraint, as-needed

intramuscular/oral medication administration; and Child-

ren’s Attention Problem Rating Scale (CAPS) scores were

extracted from the electronic medical records. Baseline

CAPS score was utilized to assess the patients’ disease

severity during admission. Per internal psychiatrist con-

sensus at the institution, CAPS scores of 10 and above are

considered to reflect a higher disease severity. The

duration of and adherence to home stimulant(s) were

assessed via review of prescriber documentation in each

patient’s history and physical. Duration was also verified

by utilizing prescription drug fill data.

Data are summarized as counts with proportions for

categorical data or median and interquartile range for

continuous data. To assess agitation-related outcomes,

data regarding the occurrence of seclusion, restraint

(mechanical and nonmechanical), and as-needed medica-

tion (ie, antipsychotics, benzodiazepines, and diphenhy-

dramine) administrations were collected. This information

was obtained if the event occurred within 72 hours of

admission. Interventions were divided into 2 categories

based on their severity. Mechanical restraints and closed-

door seclusions were grouped as level I events as these

were considered to be the most restrictive interventions.

Level II events consisted of nonmechanical restraints

(therapeutic hold and escort). The occurrence of any level I

or II event or as-needed intramuscular medication

administration served as the primary composite outcome

for this study and was compared between the 2 groups.

As-needed oral medication administration was not

included in the primary outcome because as-needed

intramuscular medication administration was found to

be a better surrogate for more severe agitation. Data were

compared using chi square, Fisher exact, or Mann-

Whitney U tests when appropriate. The relationship was

considered to be statistically significant if the P-value was

less than .05. Statistical analysis was performed using

SPSS version 22.
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Results

A total of 244 patients had 1 or more home stimulant(s)

documented on their prior-to-admission medication list

during the study period. Of those, 169 patients met the

defined inclusion and exclusion criteria and were

included in the study. A majority of the patient

population was male between the ages of 10 and 15

years. At the completion of data collection, 126 (75%)

patients had their home stimulant continued, and 43

(25%) patients had their home stimulant initially held.

Differences between baseline characteristics were seen

between the 2 groups. Inpatient administration of alpha-

agonists was higher in those who had their home

stimulant continued (60.3% vs 41.9%; P , .05). A

baseline CAPS score of 10 or above was more common

in those who had their home stimulant continued (15.1%

vs 4.7%; P¼.07). Even though statistically not signifi-

cant, substance use (ie, tobacco, alcohol, and marijuana)

was found to be higher in those who had their home

stimulant continued (19.0% vs 14%; P¼.60). A difference

in race was also seen when comparing those who were

continued on their home stimulant(s) versus not; reasons

for this difference are unclear. Other baseline character-

istics are outlined in the Table.

Overall, the composite endpoint of level I or II events or

as-needed intramuscular medication administration was

27.9% in the group that had their home stimulant held

versus 23% in those that were continued (P¼.52; Figure
1). Level I and II events were numerically higher in the

group that had their home stimulant held (16.3% vs

11.9%; P¼.46 and 11.6% vs 6.3%; P¼.32, respectively).
Mechanical restraint was used in 3 patients, all of whom

had their home stimulant held during hospitalization. All

of the mechanical restraint was used in the emergency

department as closed-door seclusion is not routinely

available in this area of the hospital. Use of as-needed

intramuscular medication for agitation was 7% in the

group that had their stimulant held versus 9.5% in those

who were continued (P¼.76). The use of oral and

intramuscular antipsychotics, benzodiazepines, and di-

phenhydramine is outlined in Figure 2. As-needed

TABLE: Baseline characteristics of the study

Baseline Variable

No. (%)a

P Value
Home Stimulant Continued

n ¼ 126
Home Stimulant Held

n ¼ 43

Age, y 11 (9-14) 13 (10-15) .13

Male sex 87 (69.0) 29 (67.4) .85

Race .20

Black or African American 56 (44.4) 13 (30.2)

White 62 (49.3) 28 (65.1)

Other/unknown 8 (6.3) 2 (4.7)

Any substance use 24 (19.0) 6 (14.0) .60

Alcohol 6 (4.8) 4 (9.3) .28

Marijuana 10 (7.9) 2 (4.7) .73

Tobacco 8 (6.3) 0 (0) .21

Any concurrent medication 112 (88.9) 33 (76.7) .05

Alpha-agonists 76 (60.3) 18 (41.9) .04

Antidepressants 71 (56.3) 22 (51.2) .56

Antipsychotics 32 (25.4) 7 (16.3) .22

Atomoxetine 2 (1.6) 0 (0) ..99

Mood stabilizers 10 (7.9) 3 (7.0) ..99

Children’s Attention Problem Rating Scale score �10 19 (15.1) 2 (4.7) .07

aException noted for age variable, which is median (interquartile range).

FIGURE 1: Agitation-related outcomes measured (%)
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antipsychotic medication administration (both oral and

intramuscular) was more commonly seen in those who

had their home stimulant held.

Discussion

The lack of literature or guidelines regarding the continua-

tion of home stimulant(s) during hospitalization contributes

to the variation in standard of care between hospitals and

even clinicians. Worsening agitation could result from

holding home stimulants in patients who are adherent to

their current regimen. Currently, there are no prospective or

retrospective clinical trials looking at agitation-related

outcomes associated with holding versus continuing home

stimulant(s). The aim of this study was to assess if there is

any association between holding home stimulant(s) during

hospitalization and agitation-related outcomes.

Overall, when comparing agitation-related outcomes

between the 2 groups, a higher occurrence (albeit not

significant) of seclusion, restraint (mechanical and non-

mechanical), or as-needed intramuscular medication

administration was seen in those who had their home

stimulant held. Although not statistically significant, any

reduction in the use of mechanical restraint and closed-

door seclusion can be considered clinically significant as

the utilization of mechanical restraint and closed-door

seclusion in agitated patients is a highly regulated

practice.9,10 In some cases, interventions, such as restraint

and seclusion, must be utilized to prevent patient and

staff injury.11 Mechanical restraint is regulated due to the

consequences and its potential to lead to many physical

and emotional long-term adverse effects.12 Multiple

protocols are set in place at our institution to minimize

the use of restraints and closed-door seclusion. Treatment

strategies, such as verbal de-escalation, are applied prior

to therapeutic escort, therapeutic hold, and closed-door

seclusion. If therapeutic escort/hold and/or closed-door

seclusion are used in any pediatric patient, a physician is

required to evaluate the need for these interventions

within 1 hour after its initiation. Of note, patients who had

their home stimulant(s) continued during admission had a

higher disease severity (based on CAPS score), which may

have led providers to initiate home stimulant(s) within 24

hours of admission. Despite this higher baseline disease

severity, these patients had fewer level I and II events but

greater use of intramuscular as-needed medication,

perhaps reflecting a beneficial impact of stimulant

treatment on reducing the intensity of agitation and

related interventions.

Limitations of this study include the retrospective chart

review design, single study site, and small sample size.

Patients were categorized based on duration of stimulant

use prior to admission only; dose modifications were not

accounted for, and this may have introduced some

confounders. High CAPS score and greater use of as-needed

intramuscular medication in the continued group could be

accounted for if these patients had their regimen adjusted

prior to admission due to uncontrolled symptoms. Reasons

for initially holding home stimulants were not assessed

during data collection (eg, seizure, cardiovascular-related

admission, and acute mania) as these are not consistently

documented. The reason for patient admission could have

impacted the decision to initially hold home stimulant(s) and

led to the need for as-needed antipsychotics. For example, if

a patient presented to the hospital in acute mania, the initial

strategy would be to hold home stimulant(s), and this may

have impacted outcomes. Patient adherence to home

stimulant(s) was based on initial physician progress note

and medication reconciliation upon admission. Given the

retrospective design of the study, we were limited to relying

on the prescriber’s determination of adherence. Although

our child and adolescent psychiatry prescribers are generally

very thoughtful in their assessment, the accuracy of

determining patient adherence can vary depending on the

prescriber. Studies have found physicians’ traditional clinical
assessment of adherence to be poorly correlated with more

objective measures of adherence, such as refill histories.13

However, other methods were not readily available. If a

patient was not adherent to the home stimulant(s), the

discontinuation of medication would not impact symptoms

and, therefore, would not have an effect on agitation-related

outcomes. For patients with multiple admissions during the

study period, data for the first encounter was retained to

minimize oversampling bias. However, this may have

exposed the study to selection bias.

Other limitations of this study include differences in baseline

characteristics that may have influenced treatment decisions

at admission and subsequent impact on agitation-related

outcomes. Baseline CAPS score was extracted from the

electronic medical records to assess disease severity during

admission. Patients who had CAPS scores of 10 and greater

were considered to be of greater disease severity based on

FIGURE 2: Oral and intramuscular as needed/once medi-

cation administration (%)
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internal clinical consensus, but this lacks empirical evidence

in published literature. As indicated by our baseline

characteristics, patients continued on their home stimu-

lant(s) had a higher disease severity at baseline. Additionally,

patients continued on their home stimulant(s) had a higher

rate of inpatient concomitant alpha-agonist use, which may

be another indicator of greater disease severity. Higher

disease severity has an impact on agitation-related out-

comes and the increased need for as-needed medication

utilization as well as restraints and seclusions. Concurrent

inpatient use of medications, such as alpha-agonists and

benzodiazepines, could have an impact on agitation-related

outcomes. Alpha-agonists are used in patients with ADHD

for symptom control and can reduce agitation in youth.14

Unlike alpha-agonists, benzodiazepines can have differential

impact based on patient-specific characteristics. This class of

medication can reduce anxiety and agitation, but it can also

cause a paradoxical reaction and worsen symptoms, such as

agitation and anxiety.15 Our data analyses did not adjust for

such potential confounders. If conducting another retrospec-

tive chart review, it may be beneficial to apply propensity

score matching in a larger sample size to help elucidate

covariates that influence treatment decisions and impact

agitation-related outcomes.

In conclusion, although not statistically significant, this

study found a trend toward reduced agitation-related

outcomes when home stimulant(s) were continued. Our

findings suggest that the continuation of home stimulant

in our pediatric population may be associated with

reduced occurrence of level I and II events. Due to the

potential consequences of restraint and seclusion, the

results of this retrospective chart review suggest that

continuation of home stimulant(s) in patients who are

adherent to their current regimen may be advantageous.

If a patient does not have any contraindications to the

continuation of stimulant(s) during hospitalization, con-

siderations should be made to restart medication after

verifying dose, formulation, and adherence.
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