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Abstract

Objectives Behavioral treatments for problem behavior are known to be more effective when informed by a functional
analysis. However, evaluating problem behavior during a functional analysis requires observation of repeated instances of
problem behavior, which could be a safety concern. Using latency as a measure can improve safety by reducing exposure to
problem behavior. We conducted this two-part study to determine if latency could be integrated into the recently developed
functional analysis format termed the interview-informed, synthesized contingency analysis (IISCA).

Methods Each of the nine participants from Brazil experienced two functional analyses (study 1): latency-based IISCA and
rate-based IISCA. We then evaluated the generality of the latency-based IISCA from 16 replications in the USA and Brazil
(study 2).

Results The results indicated a high level of correspondence between the two functional analyses, suggesting that latency is
likely a valid measure of problem behavior during the IISCA. We found that the latency-based IISCA identified a function
in less than 20 min with the observation of only three instances of problem behavior. In addition, clinicians provided high
ratings of acceptability, helpfulness, safety, and efficiency.

Conclusions Clinicians may be able to avoid repeated instances of problem behavior during a functional analysis using the
latency-based IISCA when safety or time is of concern.

Keywords Efficiency - Functional analysis - Latency - Problem behavior - Rate - Safety

Functional behavior assessment (FBA) is a broad term that
refers to an understanding of the environmental determinants
of problem behavior to inform the design of function-based
treatment packages (Hagopian et al., 2013). When problem
behavior presents itself as an issue among those diagnosed
with intellectual and developmental disabilities, an FBA
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is often recommended as best practice (Brodhead et al.,
2022) because its use has been found to improve treatment
outcomes (Campbell, 2003; Heyvaert et al., 2014). Due to
the prevalence of problem behavior among individuals with
intellectual and developmental disabilities (e.g., Hemmings
et al., 2006; Mayes et al., 2012) and the debilitating impact
problem behavior has on quality of life, FBAs remain
integral in the training of professionals such as special
education teachers, psychologists, and behavior analysts.
The specific FBA process a clinician could use to improve
their understanding of a client’s problem behavior can vary
between indirect questionnaires with caregivers, direct
observations, or empirical validation during a functional
analysis. For example, Hanley et al. (2014) introduced
the practical functional assessment (PFA) model using a
single process with a combination of multiple techniques
(i.e., combining interview, observation, and functional
analysis) that identified individualized contingencies for
the problem behavior of three children diagnosed with

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s41252-024-00423-z&domain=pdf
http://orcid.org/0000-0002-1649-2834

Advances in Neurodevelopmental Disorders

autism. The experimenter began the assessment with an
open-ended interview to determine possible antecedents and
consequences that could be contributing to problem behavior
in the home and school environments. The experimenter
then briefly observed each child while unsystematically
introducing the interview-informed environmental events
to finalize the contingency to be evaluated during the
functional analysis. The PFA ended with a functional
analysis that included a single test condition compared
to a matched control targeting an open-contingency class
of all topographies of problem behavior (i.e., empirical
demonstration validating the outcomes of the interview and
observation). The open-contingency class is a core tenet
of the functional analysis used during the PFA because it
reduces the probability of observing escalation to severe
problem behavior by reinforcing non-severe precursors
to those behaviors (Warner et al., 2020). The entire PFA
model required an average of 2.3 clinical visits to conduct
and informed a function-based treatment that eliminated the
problem behavior for all three children.

The specific functional analysis format used in the PFA
process has been termed the interview-informed, synthesized
contingency analysis (IISCA) and has been presented as an
efficient alternative to other functional analysis models that
may require more time to complete (Ferguson et al., 2020;
Herman et al., 2018; Jessel et al., 2016; Rose & Beaulieu,
2019; Santiago et al., 2015; Slaton et al., 2017; Strand &
Eldevik, 2018). Efficiency is an important element of func-
tional analysis to consider because a quicker assessment
period can (a) reduce exposure to severe problem behavior,
(b) allow for more immediate implementation of function-
based treatment, and (c) improve practicality and accept-
ability among clinicians. In fact, lack of time to conduct
a functional analysis has been reported by practitioners to
be a major barrier to implementation (Oliver et al., 2015;
Roscoe et al., 2015). For example, Oliver et al. (2015) col-
lected information from 682 practicing behavior analysts in a
survey regarding FBA usage. The authors found that the vast
majority of the respondents to the survey received formal
training on the functional analysis but less than 50% reported
frequent usage with the most common reason for avoiding
the use of the functional analysis being a lack of time.

While reviews of the literature have found that functional
analyses can take multiple hours to conduct contributing
to this concern of lack of time (Jessel et al., 2022; Saini
et al., 2020), the entire PFA process (interview, observa-
tion, IISCA) has been found to often require a single 1-h
outpatient visit, with the IISCA requiring about half the
visit time (see Coffey et al., 2020 for review). Although the
IISCA does prove to be an efficient functional analysis for-
mat, much like most functional analyses, it measures prob-
lem behavior as a rate (i.e., instances of problem behavior
observed across time). The reliance on the measure of rate of
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problem behavior requires multiple exposures to the problem
behavior, and in certain cases that may not be ideal.

One reason to avoid the use of rate during a functional
analysis is that topographies of severe problem behavior can
pose safety concerns to the child or therapist. For exam-
ple, larger individuals whose aggressive behavior towards
a therapist could cause lacerations or concussions that need
medical attention. In addition, self-injury such as eye goug-
ing could cause irreparable damage. Therefore, the risks of
elevated rates of severe problem behavior seem to outweigh
the potential benefits of conducting a functional analysis
using rate as a measure of response strength in some cases.
Latency, on the other hand, refers to the time between
the presentation of a discriminative stimulus and the first
instance of problem behavior. Thus, only a single instance
of problem behavior need occur within a session, which may
significantly reduce exposure to unsafe behavior.

Another reason to avoid the use of rate could be that some
topographies of problem behavior do not naturally occur
repeatedly over time and would necessitate a resetting of the
environment to evaluate as a rate (Traub & Vollmer, 2019).
These behaviors are often defined as restricted operants. For
example, a child who elopes from a room would have to be
returned to the original area for elopement to occur again.
Therefore, latency tends to be a common measure when
assessing and treating elopement (e.g., Boyle et al., 2020;
Davis et al., 2013; Neidert et al., 2013). For example, Boyle
et al. (2020) conducted a latency-based functional analysis
for a child’s elopement believed to be maintained by access
to stereotypic behavior with a door. Latency served as a bet-
ter measure of elopement because in order to observe the
behavior, the child had to be removed from the door and
placed in a separate area. Each session was a maximum of 5
min and test sessions ended following a single occurrence of
the targeted elopement. Short latencies were observed dur-
ing the test condition when the participant could only regain
access to play with the door if he eloped and the participant
did not elope during the control when he had continuous
access to the door. When a clinician is addressing severe
behavior or restricted operants, it may be better to forgo the
measure of response rate and evaluate the functional rela-
tion using latency because it only requires the participant to
exhibit one instance of problem behavior per session.

Thomason-Sassi et al. (2011) evaluated the correspond-
ence between response rate and latency as a measure of
response strength in a three-part study. Experiment 1 served
as a translation model whereby four adults diagnosed with
developmental disabilities completed acquisition tasks while
earning preferred edibles. The rates of responding were then
compared to the latency to the first response and the authors
found that elevated rates were often associated with brief
latencies. Experiment 2 included previously conducted func-
tional analyses for 38 individuals who exhibited problem
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behavior using rate as a measure and reanalyzed the latency
to the first response of each session to determine if the inter-
pretation of function would be negatively impacted by the
change in measure. Thomason-Sassi et al. (2011) found
that 87% of the latency-based interpretations corresponded
with the rate-based depiction. The high level of correspond-
ence informed the final experiment (experimental 3) where
a latency-based functional analysis was conducted for 10
individuals with sessions ending after one instance of prob-
lem behavior. The latency-based functional analysis format
was then compared to the subsequent traditional, rate-based
functional analysis and the authors found 90% correspond-
ence between the outcomes. Although the latency-based
functional analysis format reduced the relative exposure
to problem behavior compared to the traditional rate-based
model, participants still exhibited a mean of 11 responses
during the entire analysis period.

Jessel et al. (2018) combined the measure of latency
with the IISCA model to improve the efficiency of the PFA
process for two children diagnosed with autism. The inter-
views with the caregivers and direct observations with the
participants identified a socially mediated contingency for
the elopement of both participants (i.e., contingent access
to water play; contingent access to free play with mom),
which was then tested during the latency-based IISCA. The
latency-based IISCAs required less than 10 min to conduct
and only three instances of elopement were exhibited by
both participants throughout the entire analysis period. Fur-
thermore, Jessel et al. (2018) used the results of the latency-
based IISCA to inform the subsequent function-based treat-
ment and reinforcement thinning procedures. The treatment
eliminated problem behavior for both participants and
the entire assessment and treatment process was formally
reported by the caregivers to be helpful and acceptable.

The latency-based IISCA may be an effective method for
identifying the function of elopement; however, the general-
ity of these findings to other forms of problem behavior has
yet to be fully explored. Lambert et al. (2017) collected 18
latency-based functional analyses of participants admitted
to university hospitals due to their severe problem behavior.
The authors mentioned that some elements of the IISCA
format were included (i.e., open-ended interviews, open-
contingency class, synthesized contingencies); however,
only 44% of the outcomes were differentiated and impli-
cated a function. The authors also noted that the functional
analyses did not always include IISCA-like modifications.
Thus, it is difficult to determine if consistently using all of
the IISCA elements instead would improve interpretations
of functional control.

To date, the latency-based IISCA has only been success-
fully applied to elopement and the correspondence between
the latency and rate during the IISCA has not yet been evalu-
ated. Therefore, the purpose of this study was to (a) compare

the results of the latency-based IISCAs to that of the rate-
based IISCAs conducted with the same participants (study
1) and (b) collect multiple replications of the latency-based
IISCAs with behaviors ranging in severity including aggres-
sion, SIB, and disruptive behavior (study 2). To support the
generality of the latency-based IISCA procedures, data were
collected across various clinics, homes, and schools within
the USA and Brazil.

Study 1: Comparison of 18 Latency-Based
and Rate-Based IISCAs

It is unknown if the results of the latency-based IISCA would
correspond to the outcomes of the rate-based IISCA (i.e.,
the more traditional approach). This is important because
there are relatively few replications of the latency-based
IISCA in which a function-based treatment is included (e.g.,
Boyle et al., 2020; Jessel et al., 2018). On the other hand,
the rate-based IISCA has been found to consistently sup-
port effective intervention. Layman et al. (2023) conducted
a meta-analysis of 39 articles that included the IISCA. The
authors found that, of the 293 applications of the IISCA, 111
treatment evaluations were conducted, all of which produced
reductions in problem behavior. Thus, the purpose of study
1 was to evaluate the correspondence between the latency-
based IISCA and the rate-based IISCA. Both analyses were
conducted with each of the nine participants (creating a
total of 18 IISCA applications) and the outcomes were then
compared.

Method
Participants and Settings

Participant data included a collection from clinical patients
obtained during training for practitioners across Brazil.
Practitioners were receiving online training on how to con-
duct, design, and implement IISCA procedures. The second
author provided the free training in Portuguese. The practi-
tioners were asked to conduct the IISCAs and send a record-
ing to the second author as a part of their training to receive
feedback on their performance. A subset of practitioners
were asked to conduct the latency-based IISCA and rate-
based IISCA for the purposes of this research project. The
subset of practitioners was based on their level of interest in
supporting research and receiving additional training in the
latency-based IISCA. Otherwise, the selection process was
seemingly random across practitioners who were receiving
the training. This resulted in nine participants being included
in the current study.

The majority of the participants were male (n=6) and
the mean age was 6 years old (range, 3 to 10 years old).
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All participants were diagnosed with autism and exhibited
a collection of non-severe and severe problem behavior. A
summary of the demographic information for all participants
can be found in Table 1. The setting in which the IISCA
was conducted varied by participant and could include a
clinic, home, or school. However, the IISCA was always
conducted in a separate room and the latency-based and rate-
based IISCAs were always conducted in the same space for
each participant.

Response Measurement

The measurement of problem behavior included any severe
(e.g., aggression, self-injury, or disruption) or non-severe
(e.g., screaming, crying, whining) topographies of behav-
iors targeted for assessment and intervention. We defined
aggression as problem behavior directed towards others
(e.g., hitting, pinching, biting, scratching others), self-injury
as problem behavior direct towards oneself (e.g., hitting one-
self, scratching oneself, head banging), and disruptions as
problem behavior directed towards objects (e.g., throwing
things, ripping paper, banging toys). Non-severe problem
behavior often included measurements of loud vocaliza-
tions (e.g., swearing, yelling, screaming, crying, or whin-
ing). Some additional topographies included stomping (i.e.,
forceful steps that make an audible noise), gnashing teeth
(i.e., rubbing teeth until making an audible noise), spitting
(i-e., saliva leaving plane of lips typically in the direction of
other people), and food stealing (i.e., reaching for and grab-
bing the baited food in front of others).

Interobserver Agreement (I0A)

All responses were measured as a latency during the latency-
based IISCA and as a frequency, converted to a rate, during
the rate-based IISCA. IOA was calculated during 40% of
all sessions. To calculate IOA, we divided the smaller value
(latency or frequency) by the larger value (latency or fre-
quency). The mean IOA for the latency-based IISCA was

98% (range, 95—-100%) and the mean IOA for the rate-based
IISCA was 99% (range, 93—100%). Individual IOA for each
participant can be found in the Supplemental Material.

Experimental Design

The latency-based and rate-based IISCAs both used a mul-
tielement design to demonstrate functional control over
problem behavior. It is important to point out that inter-
pretations of functional control for the latency-based and
rate-based IISCAs were inversely related. That is, functional
control during the latency-based IISCA was demonstrated
when long latencies (or no responding) were observed in the
control condition and brief latencies were observed in the
test condition. On the other hand, functional control during
the rate-based IISCA was demonstrated when low rates (or
no responding) were observed in the control condition and
elevated rates were observed in the test condition.

Procedure

All participants experienced the latency-based IISCA first
to reduce any carryover from the extended experience dur-
ing the rate-based IISCA (see Thomason-Sassi et al., 2011).
The latency-based IISCA included a single test condition
compared to a matched control. The synthesized contin-
gency informed by the open-ended interview (appendix of
Hanley, 2012) was arranged for the target problem behavior
(severe or non-severe) in the test condition. The test session
would begin with the removal of any preferred events and
the presentation of the evocative events. If problem behav-
ior occurred during the test condition, the evocative events
were removed and the preferred events were provided for the
remaining 30 s of the session. The next session, alternating
between the test and control conditions, began once the 30
s had elapsed (i.e., the test session was discontinued follow-
ing the first instance of problem behavior and initiated the
next session after 30 s of reinforcement). Sessions were con-
ducted consecutively without any breaks in between. During

Table 1 Demographic

. . o . Participant Age Sex Diagnosis Problem behavior

information for participants in

study 1 Bento 7 M ASD Loud vocalizations, aggression, disruption
Beatriz 4 F ASD Loud vocalizations
Eduardo 3 M ASD Loud vocalizations, stomping, aggression, SIB
Vitor 4 M ASD Loud vocalizations, aggression, SIB
Maria 10 F ASD Loud vocalizations, stomping, gnashing teeth, SIB
José 4 M ASD Loud vocalizations, elopement, aggression
Roberto 8 M ASD Spitting, disruption
Joao 8 M ASD Loud vocalizations, aggression, disruption
Gabi 8 F ASD Food stealing, SIB, flopping

Note: ASD refers to autism spectrum disorder
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the control condition, the preferred events were noncontin-
gently available throughout the entire session and no evoca-
tive events were presented. If problem behavior occurred
during the control condition, the therapist would ignore and
the preferred events would continue to be noncontingently
available before the next session was initiated.

Every participant experienced both the latency-based
and rate-based IISCAs and the same contingency was
evaluated in both analyses. The rate-based IISCA also
included a single test condition compared to a matched
control and the test session began with the removal of
any preferred events and the presentation of the evocative
events. If problem behavior occurred, the evocative events
were removed (e.g., instructions with books) and the
preferred events (e.g., iPad) were re-presented for 30 s. All
sessions, test or control condition, were 3 min during the
rate-based IISCA regardless of problem behavior. That is,
the reinforcers were delivered for 30 s if problem behavior
occurred during the test condition and this procedure of
reinforcing every instance of problem behavior was repeated
until the 3 min had elapsed during the rate-based IISCA.
During the control condition, the preferred events were
noncontingently available throughout the entire session and
no evocative events were presented. The rate-based IISCA
was conducted within at least 1 week of the latency-based
IISCA. Individual information regarding the analyses can
be found in Table 2.

Results and Discussion

The results of the latency-based and rate-based IISCAs are
presented in Figs. 1 and 2. There was no problem behavior
observed during the control condition of any of the nine
latency-based IISCAs and the latency to all problem behav-
ior in the test condition was brief. All latency-based IISCAs

Table 2 Functional analysis information for participants in study 1

demonstrated functional-control over problem behavior.
During the rate-based IISCAs, no problem behavior was
observed during the control condition and elevated rates of
problem behavior were observed during the test condition.
The results of all nine latency-based IISCAs corresponded
to the nine rate-based IISCAs. This suggests that the latency-
based IISCA can be a briefer alternative to the rate-based
IISCA without impairing interpretations of functional
control.

Study 2: 16 Replications
of the Latency-Based IISCA

It is important to know not only that a specific procedure
will work, but that the outcomes can be reliably replicated
under various and differing conditions (Baer et al., 1986).
In addition, collecting clinical applications can provide
evidence of patterns among descriptive characteristics
(e.g., sex, age, diagnosis) and functional determinants
of problem behavior from an epidemiological perspec-
tive (Iwata et al., 1994). Jessel et al. (2016) provided
evidence of the generality of the rate-based IISCA when
they collected 30 replications across a range of differ-
ent participants in different settings. Overall, the authors
found the rate-based IISCA was likely to require only
25 min to conduct and 22 of the 30 rate-based IISCAs
were likely to implicate a socially mediated function for
problem behavior without the need for further modifica-
tion. To date, the generality of the latency-based IISCA is
relatively unknown. That is, there appear to be but a few
replications among a very homogenous population (i.e.,
young boys diagnosed with autism who exhibit elopement)
(Boyle et al., 2020; Jessel et al., 2018). The latency-based
IISCA has yet to be conducted with participants who

Name Latency-based IISCA Rate-based IISCA Individualized contingency

Total (#) Duration Total (#) Duration Evocative event Preferred event

(min) (min)

Bento 5 3 5 3 Writing activities Independent play with snacks and phone
Beatriz 5 3 5 3 Denied access and transition to work area  Child-directed play
Eduardo 5 3 5 3 Denied access and transition to work area  Interactive play
Vitor 5 3 5 3 Transition to work area Interactive play with phone
Maria 5 3 5 3 Transition to work area Independent play with snacks and phone
José 5 3 5 3 Transition to work area Interactive play with music
Roberto 5 3 5 3 Match-to-sample tasks Independent play with tablet and snacks
Jodo 5 3 5 3 Reading and writing activities Independent play with TV
Gabi 5 3 5 3 Action imitation tasks Interactive play with music and snacks

Note: Duration of latency-based IISCA is represented as a maximum and the experienced duration depended on the time in which the first
instance of problem behavior occurred
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exhibit severe problem behavior. The purpose of study 2  Method

was to support the generality of the latency-based IISCA

by collecting multiple replications among different popu-  Participants and Settings

lations, behaviors, and settings. In addition, participants

from two different countries were included (i.e., the USA  Participants were included if they exhibited topographies of
and Brazil). problem behavior in need of treatment. Fifteen participants
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Fig.2 Results of the latency- Latency-Based IISCA Rate-Based IISCA
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were included (Table 3), with one participant experiencing
two applications of the latency-based IISCA. Two latency-
based IISCAs were conducted with Nelo because his car-
egivers identified two functionally dissimilar contingencies
that could be contributing to problem behavior during the
interview. We therefore evaluated each context separately. In
other words, contingencies are only synthesized if they are
implicated to co-occur. This created a total of 16 applica-
tions of the latency-based IISCA. In addition to the special-
ized school and university-based outpatient clinic from study
1, participants were recruited from two other specialized
schools on the northeast for a total of three states. One par-
ticipant was Brazilian (Fernando) and all sessions were con-
ducted in his home in Brazil. Nine participants were male

Sessions

T T T T T T T T

3 4 5 1 2 3 4 5
Sessions

(six females) and the mean age was 9.2 years old (range, 2
to 16 years old).

Response Measurement

Problem behavior included a combination of multiple topog-
raphies of severe and non-severe measures from study 1
for 87% of the participants (13 of 15) with the addition of
elopement for four of the participants (27%). Elopement was
defined as the participant standing up and leaving a desig-
nated area specified by the therapist without the therapist’s
permission. Different forms of SIB (e.g., heading banging,
self-scratching) and loud vocalizations (e.g., yelling, scream-
ing, swearing) were exhibited by 60% (nine of 15) of the
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Table 3 Demographic

. . o . Participant Age Sex Diagnosis Problem behavior
information for participants in
study 2 Matt 12 M ASD Elopement
Alex 14 M  ASD Elopement, aggression, SIB, disruption
Diego 10 M ASD Loud vocalizations, aggression
Nelo 10 M ASD, ADHD Loud vocalizations, disruption
Liam 4 M ASD Loud vocalizations
Kat 12 F ID Loud vocalizations, flopping, aggression, SIB, disruption
Tiana 7 F ASD Aggression, SIB
Mace 9 M  ASD, ADHD Elopement
Morgan 12 M ASD, ID, SNHL Elopement, disruption, dropping
Tiffany 16 F ASD, ADHD, OCD Pushing, grabbing, aggression, SIB, disruption
Stephanie 6 F None Loud vocalizations, aggression, SIB, disruption
Fernando 6 M ASD Loud vocalizations, aggression, SIB, disruption
Ana 14 F ASD, ID Loud vocalizations, SIB
Ryan 4 M ASD Loud vocalizations, flopping, thigh taps, aggression, SIB
Jenny 2 F ASD Loud vocalizations, flopping, SIB

Note: ASD refers to autism spectrum disorder. ADHD refers to attention deficit/hyperactivity disorder. ID
refers to intellectual disability. SNHL refers to sensorineural deafness. OCD refers to obsessive—compul-

sive disorder

participants. Aggression, including hitting and scratching
others, was exhibited by 53% (eight of 15) of the partici-
pants. Disruptions, like throwing or banging objects, were
exhibited by 47% (seven of 15) of the participants. In addi-
tion, some participants exhibited more idiosyncratic topog-
raphies of problem behavior as well (i.e., flopping, dropping,
pushing, grabbing, and thigh tapping). All target behaviors
were measured as the time between the beginning of the
session (i.e., removal of preferred events and presentation of
evocative events) and the first instance of problem behavior.
Only the latency to the first response was recorded and any
other instances of problem behavior would have been con-
sidered to occur outside of session.

Interobserver Agreement (I0A)

A secondary observer independently recorded the latency
to problem behavior in 67% of the sessions of each latency-
based IISCA. Latencies were recorded in seconds and
rounded to one decimal point (i.e., one-tenth of a second).
We calculated IOA by dividing the smaller latency recorded
by one observer and the larger latency recorded by the other
observer. The mean IOA of the latency to problem behavior
across participants was 97% (88 to 100%). Individual IOA
is available in the Supplemental Material.

Experimental Design
A multielement design was used to compare the latencies

to problem behavior. Functional control was demonstrated
when shorter latencies to problem behavior were observed

@ Springer

during the test conditions in comparison to longer latencies
or no instances of the problem behavior during the control
condition.

Procedure

The procedures of the latency-based IISCA were identical
to that described in study 1.

The synthesized contingency informed by an open-ended
interview was arranged for the target problem behavior in
the test condition. Sessions during the latency-based IISCA
were programmed to be 3 min; however, the sessions during
the test condition were discontinued after the first instance
of problem behavior. Sessions remained as 3 min during
the control condition regardless of problem behavior. For
example, parents reported that when Mace ran from the
dinner table, he would go to the living room or bedroom
where his toys, including trains and building blocks, were
available. Parents had also mentioned that Mace had dif-
ficulty eating different kinds of Indian bread (a staple of
starch used in their meals), cheese sandwiches (what they
wished he would eat for school lunches), and fruit. There-
fore, the test condition included Mace being given 30-s pre-
session access to trains and building blocks in the play area.
When the session began, he was told that it was time to eat
lunch and was prompted to walk to the table in the eating
area approximately 1.5 m away. If at any time Mace eloped
from the eating area to the play area, the session was termi-
nated and he was given 30-s access to the available leisure
items. During the control condition, Mace had free access
to the play area and same foods from the test condition were
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continuously available in the eating area. Any elopement to
the eating area would have resulted in the therapist providing
no attention and 30-s independent access to the eating area.
Specific preferred and evocative events for each participant
are presented in Table 4.

Clinical Validation

Staff members who conducted the latency-based IISCAs
were provided with a questionnaire asking them about their
specific experience. The questions were presented on a
7-point Likert scale and regarded the acceptability, helpful-
ness, safety, and efficiency of the procedures. Staff mem-
bers were not affiliated with this project in anyway and their
questionnaire was completed anonymously. Demographic
information was not collected on the staff members.

Results and Discussion

The results of the latency-based IISCAs are presented in
Fig. 3. No problem behavior was observed during the con-
trol condition and brief latencies to problem behavior were
often observed during the test condition for all 16 applica-
tions. The results of all the latency-based IISCAs implicated
a socially mediated function. The analyses required a mean
of 10.59 min (range, 6.5 to 20.5 min) to conduct and the
participants exhibited only a mean of 3.25 instances (range,
2 to 4 instances) of problem behavior during each analysis
period.

Eight clinicians completed the clinical validity ques-
tionnaire. Almost all clinicians found the latency-based

Table 4 Functional analysis information for participants in study 2

IISCA to be very acceptable (M =6.75; range 5 to 7) and
safe (M =6.75; range 6 to 7). While still highly rated, clini-
cians rated the helpfulness of the latency-based IISCA to be
a little lower (M =6.38; range 5 to 7). The clinicians also
provided high ratings when evaluating efficiency (M =6.5;
range, 5 to 7). Lastly, the clinicians reported that they were
very likely to use the latency-based IISCA format in the
future (M =6.75; range, 6 to 7). It is important to point out
that all ratings across questions were positive (i.e., above a
neutral rating of 4).

All latency-based IISCAs were differentiated and impli-
cated a socially mediated function that could then be used
to inform a function-based treatment. The clinicians who
conducted the latency-based IISCAs determined the pro-
cedures to be safe, acceptable, and helpful. These results
supported the generality of the latency-based IISCA because
it was conducted with female and male participants, rang-
ing in ages from 2 to 16 years old, among individuals with
and without various diagnoses, exhibiting multiple different
severe and non-severe problem behavior, in clinics, schools,
and homes across the USA and Brazil. It seems latency-
based IISCAs are likely to be differentiated, requiring a
relatively brief amount of time to conduct, and minimizes
exposure to problem behavior.

General Discussion

The latency-based IISCA is a functional analysis format that
requires minimal time to conduct and reduces exposure to
problem behavior by discontinuing sessions after a single

Name Session information Individualized contingency
Total (#) Duration (min)  Evocative event Preferred event
Matt 5 3 Cookies unavailable in restricted area Cookies
Alex 5 3 Transitions to classroom Gross motor activities
Diego 5 3 Transitions away from table Interactive play at table
Nelo (1) 6 3 Transitions to work area Independent play
Nelo (2) 5 3 Difficult work Easy work
Liam 5 3 Mother-directed play Child-directed play with mother
Kat 7 5 Blocked access to child-directed activities Child-directed activities
Tiana 6 5 Blocked access to preferred items Independent play
Mace 5 5 Instructions to eat meal Free play
Morgan 5 3 Presentation of academic work Interactive play
Tiffany 6 3 Interruption of rituals Independent access to rituals
Stephanie 6 3 Adult-directed activities Child-directed activities
Fernando 5 3 Transition to work area Independent access to activities
Ana 5 3 Transition to activities of daily living Interactive play
Ryan 5 3 Transition to work area Free play with snacks
Jenny 5 3 Presentation of academic work Free play with bubbles
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Fig.3 Latency-based IISCAs from study 2. Note: NR refers to no response

instance is observed. Previous applications of the latency-
based IISCA have been limited to elopement (Boyle et al.,
2020; Jessel et al., 2018) or with severe problem behavior
using some elements of the IISCA format (Lambert et al.,
2017). In study 1, we conducted the latency-based and rate-
based IISCAs with nine other participants in Brazil and
found that the results were highly likely to correspond. We
replicated the generality of these positive outcomes by col-
lecting 16 additional applications using the latency-based
IISCA format with different populations, behaviors, and set-
tings (study 2). Clinicians reported they were likely to use
this functional analysis format in the future. The measure
of latency in the IISCA model does appear to provide some

@ Springer

benefit in terms of reducing exposure to problem behavior
and improving the brevity of the assessment period.

An important aspect of this study is the inclusion of par-
ticipants from two different countries (the USA and Brazil).
From a perspective of generality, it is essential to show that
the procedures work regardless of where they are imple-
mented and can be conducted in different cultures. In fact,
most Applied Behavior Analysis (ABA) research does not
report race/ethnicity and, when it does, participants are
likely to be Caucasian from the USA (Jones et al., 2020).
The results seem to support the viability of conducting either
the rate-based or latency-based IISCAs while obtaining dif-
ferentiated outcomes in two countries.
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Although using latency as a measure of response strength
during a functional analysis seems to be one of only a
few available techniques for improving the assessment of
restricted topographies of problem behavior such as elope-
ment, other techniques have been evaluated for improving
efficiency and safety. For example, Iovino et al. (2022)
introduced a new variation of the IISCA, termed the perfor-
mance-based IISCA, which incorporates a trauma-informed
framework into the functional analysis procedures. The five
participants in Italy were all diagnosed with autism and
exhibited problem behavior. During the performance-based
IISCA, the authors ensured that the participants were calm
and engaged with preferred items during the majority of the
time. In addition, the entire analysis was dependent on the
child’s behavior and took an average of 17.6 min to com-
plete. Further evaluations of the performance-based IISCA
suggest it aligns with the core commitments of trauma
informed care (e.g., acknowledging trauma, ensuring safety
and trust, promoting choice and shared governance) because
the individual can opt in or out of the assessment at any
time and it only requires three to five instances of problem
behavior to be observed (Jessel et al., 2023). This is very
similar to the current procedures of the latency-based IISCA
and suggests that a trauma-informed approach is amenable
to measures such as latency.

Limitations and Future Research

It is important to note that brief functional analysis formats,
such as the latency-based IISCA, rely heavily on the ability
of the evocative events to readily “turn on” problem behavior
because of the reduced exposure to the repeated delivery of
the preferred events as putative reinforcing consequences.
Not only does this exclude the possible assessment of low-
rate problem behavior (e.g., Tarbox et al., 2004), but using
latency may further reduce a clinician’s understanding of
how to effectively “turn off” problem behavior. That is
because in a latency-based functional analysis, sessions are
terminated after the delivery of a single reinforcer and how
problem behavior responds to this change in environment
is not measured. In other words, a broader understanding
of reinforcers from a functional analysis could include two
elements: (a) the absence of the reinforcer serves as an
establishing operation that evokes the problem behavior and
(b) the presence of the reinforcer serves as the abolishing
operation that eliminates the problem behavior (Hanley
et al., 2003). From a clinical perspective, it is important to
understand that providing the reinforcers is likely to eliminate
problem behavior and reduce the probability of severe bursts.

A limitation of the current study is the lack of treatment
data informed by the results of the latency-based IISCAs.
Most of the participants went on to receive function-based
treatment; however, the treatment was not completed in

a systematic fashion in an experimental design. Without a
treatment evaluation, it is difficult to determine the validity
of using an FBA because, regardless of how efficient or safe
the assessment process is, its value is dependent on the ability
to inform affective action on the part of the clinician (Hayes
et al., 1987; Kratochwill & Shapiro, 2000). In fact, there is a
dearth of research including treatment validation with latency
as a measure of problem behavior in general, and this study
is of no exception. Falcomata et al. (2016) present one of the
few examples where the authors conducted a latency-based
brief functional analysis for the problem behavior of three
children diagnosed with autism. The treatments of differential
reinforcement for alternative behavior (two participants) and
noncontingent reinforcement (one participant) were all found
to effectively reduce problem behavior after being informed
by the results of the functional analysis.

Although treatment data were not included, we were able
to compare the results of the latency-based IISCA to that of a
more established functional analysis format (i.e., rate-based
IISCA) in the current study. In addition, the entire assess-
ment and treatment process beginning with the latency-based
IISCA has been evaluated by two research groups (Boyle
et al., 2020; Jessel et al., 2018). Future researchers may want
to consider replicating these positive findings to improve
our understanding of the effectiveness of the latency-based
IISCA across different locations and individuals. Further-
more, problem behavior was measured as an aggregate
including severe and non-severe problem behavior that was
reported by caregivers to co-occur, which made it difficult to
interpret functional control of each topography. While there
is evidence to support the functional similarities between
these behaviors when informed by an open-ended interview
(Warner et al., 2020), the treatment evaluation would help to
further validate the use of an open-contingency class rein-
forcing all, severe and non-severe, problem behavior if a cor-
responding reduction in all problem behavior was obtained
during the implementation of the function-based treatment.
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