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Abstract

Psychotropic medications are often prescribed to reduce challenging behavior in individuals with 

intellectual and developmental disabilities (IDD). Functional analyses (FAs) have demonstrated 

utility in assessing medication impact on behavior; however, the impact of adverse side effects 

(ASE) on challenging behavior is under-assessed. The purpose of this study was to develop a 

methodology, similar to FAs, to explore potential medication ASE impact on challenging behavior 

in seven individuals with IDD. Results revealed response rate differences in designed ASE 

conditions for most participants. Outcomes support further development and use of this 

methodology to assess the presence and impact of ASEs.
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Treatment of challenging behavior in individuals with intellectual and developmental 

disabilities (IDD) often consists of behavioral, pharmacological, and combined interventions 

(Heyvaert, Maes, & Onghena, 2010). Psychotropic medication use in this population is often 

prescribed off-label (i.e., not for the purposes approved by the FDA) to manage challenging 

behavior (Glover, Bernard, Branford, Holland, & Strydom, 2014; Sheehan et al., 2015). 

Often, multiple medications are prescribed to achieve optimal effect (Deb, Unwin, & Deb, 

2015). Deb and colleagues (2015) reported that approximately 41% of their sample was 

prescribed two or more psychotropic medications off label. Kelly and Su (2015) found that 
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the percentage of individuals with IDD prescribed with psychotropic medications increased 

to 44% from 21% after transitioning to community residential settings from institutions in 

the state of Georgia, and the average number of medications prescribed per individual raised 

to 1.84 from 0.68. These studies illustrate how conventional psychotropic medication use 

has become in treating challenging behavior among populations with IDD.

Despite its common practice, research has only recently begun to explore how 

polypharmacy, or simultaneous use of multiple psychotropic medications, impact 

challenging behavior (Valdovinos et al., 2016). Although these medications may produce 

reductions in challenging behavior frequency or rate, these medications also produce adverse 

side effects (ASEs). Limited work examining the impact of adverse side effects (ASEs) of 

psychotropic medication on challenging behavior exists. This is significant since evidence 

suggests individuals on combined psychotropic treatments are more likely to experience 

ASEs (Hess et al., 2010). Commonly reported ASEs of psychotropic medication include 

thirst, changes in appetite, headaches, and changes in movement (e.g., Givens, 2016). In a 

recent evaluation of psychotropic medication use, Scheifes and colleagues (2016) found that 

84.4% of their sample had experienced at least one ASE as a result of psychotropic 

medication use, and 45.6% of those individuals experienced ASEs across different 

psychotropic medication classes.

At present, ASEs are typically assessed using indirect measures (e.g., Matson Evaluation of 

Drug Side-effects; Hess et al., 2010). However, these measures (e.g., Likert scales) may not 

measure accurately ASEs in those with IDD with communication impairments (Matson & 

Neal, 2009). Other instruments may be ineffectively time-consuming, unreliable, or invalid 

(Cleary et al., 2012). Furthermore, indirect measures rely on rater subjectivity rather than 

objective observations. This subjectivity may be problematic given that caregivers and staff 

may not have sufficient knowledge regarding medication ASEs (Fretwell & Felce, 2007).

It is conceptually feasible to assume that an ASE, like other biological events (e.g., O’Reilly, 

1997), may function as a motivating operation (MO), thereby impacting the value of 

common reinforcers (Valdovinos & Kennedy, 2004). For example, the ASE dry mouth may 

establish liquids as more reinforcing. This may increase the likelihood that challenging 

behavior (e.g., aggression), or other liquid seeking behavior (e.g., elopement, wandering), 

will occur, particularly within environments in which liquids might be obtained. 

Psychotropic medications introduce changes in physiology (i.e., intended effects and ASEs), 

which could theoretically alter the relative value of stimuli. Without assessing ASEs, any 

changes in challenging behavior could be misattributed to medication ineffectiveness, 

potentially resulting in medication dosage change or adjunctive treatment (i.e., additional 

medication).

A behavioral analog for assessing ASE presence and potential relation to challenging 

behavior is needed. An objective, direct method commonly employed to assess challenging 

behavior is functional analysis (FA; Iwata, Dorsey, Slifer, Bauman, & Richman, 1994). 

Further, FAs have also been used to evaluate the impact psychotropic medications have on 

challenging behavior (e.g., Zarcone et al., 2004); however, FAs have not yet been used in the 

context of monitoring ASEs. The purpose of the current study was to develop test conditions 
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within the context of an FA to evaluate the impact of commonly reported ASEs on 

challenging behavior.

Method

Participants

The seven participants in this study were a subset of a two-year project evaluating the impact 

of psychotropic medication changes on challenging behavior within FAs (see Authors et al., 

year). All participants had a diagnosis of IDD, and five participants also had a diagnosis of 

autism spectrum disorder (ASD); six or fewer psychotropic medications prescribed; and 

lived in institutional or community residential settings (see Table 1 for participant 

characteristics).

Study Design

In the larger study, medication decisions made by participants’ treatment teams were not 

informed by FA outcomes, thus an ABC, AA′A″, or combination, parametric design was 

used to make comparisons across medication regimens. Use of this design to evaluate 

medication impact on behavior is novel and perhaps unconventional, but it allowed for 

comparisons of a given ASE condition across medication regimens (Cox & Virues-Ortega, 

2016). Thus, results from one condition were compared with the those from the same 

condition across different medication regimens. In this design, “A” represents starting dose/

medication regimen and “ABC” indicates changes in medication kind. Whereas “AA′A″” 

indicates changes in doses, an “ABB′” indicates changes in both medication kind and dose. 

This design was applied across all participants with one exception. Ryder experienced the 

same medication change repeatedly. He was prescribed a medication protocol (five times) at 

the onset of a “manic phase”. This protocol involved the initiation of Ativan (an anxiolytic) 

at a dose of 1mg for one week, then a decrease to 0.5mg of Ativan for a week, and then it 

was discontinued. Participants’ caregivers reported medication changes and Medication 

Administration Records confirmed these alterations.

Response Measurement and Interobserver Agreement

Data were collected on ASE-related responses and challenging behavior for 5 min sessions. 

Responses were: drink/food requests (any verbal or gestural request for drink/food), 

headache-related behavior (request to reduce radio volume or saying “headache”), tardive 

dyskinesia (TD) responses (tongue produced a bulge or moved in and out of mouth), range 

of motion deficits (ROMD; inability to extend arms beyond 135 degrees or perpendicular to 

the body or extend legs beyond 90 degrees in response to a demand), aggression (pinching, 

grabbing, biting, kicking, hitting, pushing; n=2), self-injurious behavior (SIB; skin picking, 

head hitting, head banging, self-hitting; n=8), and problem vocalizations (grunting, whining, 

growling, screaming; n=5). ASE-related responses were only measured in the relevant ASE 

condition.

Interobserver agreement (IOA) was calculated between two independent observers for 100% 

of the ASE conditions using Cohen’s Kappa frequency/sequence comparisons with a 5s 
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tolerance window. Across all participants, IOA averaged 91.48% (range, 25% to 100%) for 

ASEs and 92.2% (range, 74.4% to 100%) for challenging behavior.

ASE Conditions

A functional analysis (FA) was conducted for each participant at the onset of the larger 

study. Prior to the FA, individualized ASE conditions were tested in a fixed order. 

Participants were only exposed to ASE conditions relevant to potential ASEs associated with 

their medication regimens. All conditions were 5 min each with the exception of 

“Movement,” which is described below. All conditions were conducted once per medication 

regimen. Two weeks following a medication change, another FA with ASE conditions was 

conducted.

The ASE conditions were designed to identify and measure the impact of potential ASEs on 

challenging behavior. All participants were exposed to the thirst, hunger, and ROMD 

conditions. Additional conditions (i.e., TD, headache and movement) were conducted if the 

relevant ASE was common for one or more of the individuals’ prescribed medication. For 

example, dizziness is associated with Depakote use and thus an ROMD condition was 

conducted (FDA, 2016), and the movement condition was conducted for Ryder because 

caregivers reported that he might have akathisia, a medication-induced movement disorder 

in which individuals have difficulty staying motionless. Although the ASE conditions were 

designed to assess presence of common ASEs, programmed consequences (i.e., the removal 

or provision of stimuli) were delivered contingent upon occurrences of challenging behavior 

and ASE-related behavior had no programmed consequence. Some of the ASE-related 

behavior (e.g., hand tremors) occurred across conditions; however, only data on ASEs 

associated with the test condition are presented.

Thirst and hunger—For each condition, the participant and experimenter were seated at a 

table with a preferred drink or food, as identified by caregivers. Prior to the session, the 

participant was given a sip (~0.25oz) of the drink, or single piece of food. During session, 

access to these items were withheld and provided contingent upon challenging behavior with 

requests for drink or food ignored. The next trial began once the edible or drink was 

consumed.

TD and ROMD—In TD, fine motor demands required small hand movements and 

manipulation or finger movements (e.g., cutting paper, folding paper, stuffing envelopes, 

stringing beads, working a screw and bolt peg board). In ROMD, gross motor demands 

using large range movements involving the extremities (i.e., arms and legs; e.g., walking, 

lifting arms and legs). During sessions, the experimenter presented the participant with 

demands presented using three-step guided compliance (verbal, gestural, and physical 

prompt; Iwata et al., 1994) with 5 s between prompts. Brief praise was delivered upon 

completion of tasks following verbal and gestural prompts and a subsequent demand 

immediately followed. Tasks were removed for 10 s following challenging behavior.

Headache—A radio was set at its highest volume and turned off for 10 s if challenging 

behavior occurred. Requests to lower volume or complaints of headache were ignored.

Valdovinos et al. Page 4

J Dev Phys Disabil. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Movement—Ryder was given the initial demand to sit down. The session was terminated if 

he stood or engaged in challenging behavior, or once 5 min passed.

Results

The top panel of Figure 1 depicts ASE-related behavior experienced by Greg and the rate of 

challenging behavior across conditions tested. Once Thorazine (a typical antipsychotic) was 

discontinued, higher rates of challenging behavior were observed across all conditions in 

addition to an increase in the number of drink (0.2 rpm) and food requests (0.2 rpm) made in 

the thirst and hunger conditions, respectively, and a decrease in ROMD (from 1.2 rpm to 0.9 

rpm). Shelia’s data are presented in the bottom panel of Figure 1. Her medication changes 

resulted in different effects for each ASE-related behavior across medication regimens. For 

example, in the TD sessions, the presence of dyskinetic movements occurred when 

Risperdal (an atypical antipsychotic) was discontinued and these movements persisted at 

varying rates with the exception of when Zyprexa (an atypical antipsychotic) was increased 

(this pattern is not uncommon as antipsychotics are associated with movement-related side 

effects). Whereas rates of food requests seemed to decrease across medication changes with 

the last four medication changes producing stable rates in food requests and challenging 

behavior. Contrast both of these with the ASE-related behavior noted in the headache 

condition. Although ASE-related behavior did not occur outside of the second medication 

regimen (Depakote, an anticonvulsant, was increased and the time of day administration of 

Zyprexa was changed), the rates of challenging behavior in this condition increased in 

subsequent medication changes (0 to 1.8rpm).

In Figure 2, the top panel presents data for Ronald. With the addition of Latuda (atypical 

antipsychotic) and discontinuation of Mellaril (typical antipsychotic) and Lexapro (an 

antidepressant) increases in ASE-related behavior and challenging behavior rates occurred in 

the thirst (5.4 rpm and 0.4 rpm, respectively), hunger (3.8 rpm, 0.6 rpm, respectively), and 

headache (5.4 rpm and 0.8 rpm, respectively) conditions. An increase in the dose of Latuda 

further increased rates of ASE-related behavior but challenging behavior rates in these 

conditions decreased. The bottom panel of Figure 2 depicts Blake’s data. Challenging 

behavior seldom occurred in these conditions. Dyskinetic movements decreased as Risperdal 

was decreased (decrease in hand tremor rate; 2.7 rpm to 1.6 rpm); however when Topamax 

(an anticonvulsant) was increased, an increase in the rate of challenging behavior (0.7 rpm) 

and ASE-related behavior (2.0 rpm) occurred and a reduction in Risperdal in the last 

medication regimen produced decreases in both. With respect to responding in the ROMD 

condition, ASE-related behavior remained constant until Topamax was increased and the 

rate of ASE-related behavior decreased to 0.6 rpm and then ceased occurring when 

Risperdal decreased further although challenging behavior rates increased to 0.6rpm.

The top panel of Figure 3 presents data for Theodore. In the TD condition, ASE-related 

behavior did not occur until Risperdal was increased and Vistaril was decreased (from 0 to 

0.2rpm). The rate of drink requesting was highest in the initial thirst condition and the final 

thirst condition when Risperdal was increased (food requests were also highest on this 

medication regimen). In the ROMD conditions, ASE-related behavior were highest when 

Vistaril was increased and Oleptro (an antidepressant) was added (0.4 rpm and 0.6 rpm, 
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respectively). The bottom panel presents the results of Matthew’s assessment. Decreases in 

Oleptro dosages were associated with a large increase in the rate of movement-related ASEs 

(hand tremor, 2.2 rpm and ROMD, 0.4 rpm). Alterations in the timing of Risperdal 

administration increased the rate of ROMD observed (0.6 rpm). A final decrease in 

Risperdal was associated with higher rates of challenging behavior across all conditions and 

a reduction in the rate of ROMD (0.2 rpm).

Ryder’s data are presented in Figure 4. The main medication change, Ativan (an anxiolytic) 

protocol, was experienced four times with different effects observed in his standing latency, 

TD symptoms (in “movement” and “ROMD” conditions), and rates of challenging behavior. 

In the final medication phase, when the Ativan protocol was combined with an increase in 

Seroquel (an atypical antipsychotic) and the permanent addition of Ativan, rates of 

challenging behavior in the movement and hunger conditions increased (1.1 rpm, 0.1 rpm 

respectively) and decreased in the thirst and ROMD conditions (0.2 rpm).

Discussion

Differences in rates of ASE-related and challenging behavior were observed across ASE 

conditions and varied by participant and medication regimen. There were occasions when 

rates of challenging behavior increased as rates of ASE-related behavior increased. 

Conversely, there were occasions when challenging behavior did not occur but ASE-related 

behavior occurred. Finally, there were conditions in which challenging behavior occurred 

but ASE-related behavior did not. Thus, the presence of targeted ASE-related behavior did 

not consistently co-vary with the rate of challenging behavior. In other words, ASE-related 

behavior rate was greater (or lower) in a given ASE test condition on a particular medication 

regimen, but challenging behavior did not necessarily occur at a higher (or lower) 

corresponding rate. It did appear that the type of medication change impacted the 

presentation of ASE-related behavior. For example, when antipsychotic medications were 

reduced, movement-related ASEs were more likely to occur (Greg, Shelia, Ronald, and 

Matthew) which could suggest antipsychotic withdrawal related dyskinesia. Decreases in 

antidepressants were associated with increases in challenging behavior and increases in 

ASE-related behavior (Ronald and Matthew). The addition of an antidepressant was also 

found to be associated with an increase in ASE-related behavior (Theodore). The addition or 

increase in anticonvulsant and anxiolytic medication produced mixed results with both 

increases and decreases in rates challenging behavior and often increases in the ASE-related 

behavior observed, specifically hand tremors and food requests (Shelia and Blake).

This study introduces a preliminary method for evaluating potential MO function of 

psychotropic medication ASEs, assuming that ASEs of psychotropic medication do alter the 

effectiveness of stimuli thereby potentially evoking and/or increasing the occurrence of 

behavior historically reinforced by these stimuli. The impact of ASEs on challenging 

behavior is not intuitive, nor is it predictable, as different patterns may be observed. The 

participant patterns observed did not consistently demonstrate correspondence between 

challenging behavior and ASE-related behavior. Although FAs provide reinforcement for 

target responses (i.e., challenging behavior), participants in this study were presented with 

stimuli to evoke responding while consequences were kept constant (Carr & Durand, 1985). 
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Therefore, there is the possibility that challenging behavior increased during FA sessions for 

some participants and ASE-related behavior did not, given the differing reinforcement 

schedules within each session. However, the means with which we objectively evaluated 

ASEs may still provide valuable clinical information for the treatment of individuals with 

IDD. Objective evaluation is valuable because research has demonstrated that current tools 

relying on third-party subjective/anecdotal reports over- and/or underestimate the presence 

of ASEs (Cleary et al., 2012). Using direct and objective measures of ASE presence may 

facilitate better pharmacological treatments but also inform behavioral programming. For 

example, Ronald had an increasing number of food requests across medication regimens. 

Conceptualization of food requests as an indication of hunger suggests that food may serve 

as a stronger motivator and may be used to reinforce adaptive behavior or the absence of 

challenging behavior. It would also be important to monitor his eating habits and weight to 

protect against other potential health conditions associated with psychotropic medication use 

(i.e., weight gain, metabolic disorders; Teluckdharry et al., 2013).

This study is not without limitations. First, a control condition for the ASE conditions was 

not run. Developing a condition in which there was free access to liquids and food, a quiet 

environment, and zero requests for motor engagement may have provided a means by which 

to assess if the manipulations in the conditions were indeed accounting for the responses 

observed within each condition. Additionally, the ASE conditions were only tested once 

prior to an FA and not repeatedly throughout the FA for each medication regimen. Multiple 

presentations of these conditions, and subsequent assessment of challenging behavior within 

them, may have provided additional information regarding the impact of ASEs. For 

example, it is possible challenging behavior occurred in the thirst condition because of 

limited access to fluids prior to the assessment but once access to liquids had been provided, 

thirst was quenched. Thus, thirst may have been a temporary state not a chronic 

psychotropic medication ASE. Finally, tests for ASEs could have also been conducted 

between medication changes to monitor the continued presence of ASEs as some are known 

to be transient in nature.

Using an experimental approach to monitor the impact of ASEs on challenging behavior has 

the potential to better inform prescriptive practices and behavioral interventions to best serve 

adults with IDD. The use of direct measures, such as the ASE conditions presented, may 

reduce subjectivity that potentially contributes to misaligned use of psychotropic medication 

and provide behavioral basis for prescriptive practices. Future research should extend the 

findings of this study by addressing limitations identified, specifically the lack of 

experimental control and repeated measures, to systematically evaluate if the presence of 

ASEs have a more direct impact on challenging behavior. Additionally, research could target 

appropriate requests during this paradigm to determine if adaptive behavior is impacted by 

psychotropic medication use.
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Figure 1. 
Graphs depicting ASE-related behavior (left y-axis) and challenging behavior (right y-axis) 

per minute (Greg, top panel; Shelia, bottom panel) across medication regimens.
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Figure 2. 
Graphs depicting ASE-related behavior (left y-axis) and challenging behavior (right y-axis) 

per minute (Ronald, top panel; Blake, bottom panel) across medication regimens.
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Figure 3. 
Graphs depicting ASE-related behavior (left y-axis) and challenging behavior (right y-axis) 

per minute (Theodore, top panel; Matthew, bottom panel) across medication regimens.
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Figure 4. 
Graph depicting Ryder’s ASE-related behavior (left y-axis; latency to movement provided in 

seconds) and challenging behavior (right y-axis) per minute across medication regimens.
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