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Visual inspection is the traditional method behavior analysts use to interpret functional-analysis
results. Limitations of visual inspection include lack of standardized rules, subjectivity, and
inconsistent interrater reliability (Fisch, 1998). To address these limitations, researchers have
developed, evaluated, and refined structured criteria to aid interpretation of functional analyses
of destructive behavior (Hagopian et al., 1997; Roane et al., 2013; Saini et al., 2018). The cur-
rent study applied the structured criteria Saini et al. (2018) described to functional analyses of
inappropriate mealtime behavior. We assessed its predictive validity and evaluated its efficiency
relative to 3 post hoc visual inspection procedures. Validity metrics were lower than those in
Saini et al. however, ongoing visual inspection increased the efficiency of functional analyses by
more than 30%. We discuss these findings relative to the procedural differences between
functional analyses of destructive behavior and inappropriate mealtime behavior.
Key words: avoidant/restrictive food intake disorder (ARFID), functional analysis, inappropriate

mealtime behavior

Although some have questioned the value of
functional analysis (FA) in the treatment of
inappropriate mealtime behavior (IMTB) associ-
ated with a diagnosis of avoidant/restrictive food
intake disorder (ARFID; Hanley, 2012), studies
by Kirkwood et al. (2021) and Bachmeyer et al.
(2009) illustrate why identifying the reinforcer(s)
for IMTB may be important. Kirkwood et al.
reviewed FAs of IMTB that identified escape,

but not attention, as a reinforcer. By contrast,
Bachmeyer et al. reviewed FAs of IMTB that had
identified both escape and attention. Escape
extinction alone reduced IMTB to clinically
acceptable rates for participants in Kirkwood
et al. but not for those in Bachmeyer et al. Both
escape extinction and attention extinction were
necessary to decrease IMTB to clinically accept-
able rates in Bachmeyer et al. Thus, the
researchers used FA results to develop treatments
that included contingencies necessary to reduce
IMTB (Bachmeyer et al.) and did not include
contingencies that had no effect on IMTB
(Kirkwood et al.).
Despite the potential benefits of FA in treat-

ment development, many behavior analysts do
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not conduct FAs due to lack of time and
resources (Oliver et al., 2015). Timely treatment
may be particularly important for a child with
ARFID as the consequences of the disorder can
be serious and even potentially life threatening.
Furthermore, children with ARFID who do not
receive quick access to treatment might require
enteral feedings, which requires surgery, and
opens the door to several other challenges
(i.e., dependency on tube feedings and limited
exposure to oral feedings; Phalen, 2013). Identify-
ing processes that lead to a decreased time
requirement to conduct an FA of IMTB may be
an important direction for research.
Saini et al. (2018) showed that ongoing visual

inspection using the structured criteria developed
by Roane et al. (2013) could potentially shorten
the duration of FAs of destructive behavior by
40%. Saini et al. applied the structured criteria
to data from published FAs of destructive behav-
ior and calculated exact agreement and four sta-
tistics that other disciplines use to evaluate
predictive validity including sensitivity, specific-
ity, positive-predictive value, and negative-
predictive value. The criterion measures included
post hoc visual inspection, post hoc author inter-
pretation, and the consensus agreement between
post hoc visual inspection and post hoc author
interpretation. Levels of agreement between Saini
et al.’s ongoing visual inspection procedure and
the criterion visual inspection procedures were
93%, 80%, and 95%, respectively. This suggests
that their ongoing visual inspection procedure
was a valid method of interpreting FAs of
destructive behavior.
Whether the ongoing visual inspection pro-

cedure Saini et al. (2018) described would have
the same predictive-validity metrics and would
increase the efficiency of FAs in a different clin-
ical context from the original study is unclear.
Although the procedures for the FA of destruc-
tive behavior and for IMTB share similarities,
they also differ in some ways, and these intrica-
cies can perhaps impact the visual analysis of
FA outcomes. One salient difference is that the

feeder presents a bite or drink and a vocal
prompt to “take a bite (drink)” across test and
control conditions in most studies that have
described FAs of IMTB (e.g., Girolami &
Scotti, 2001; Piazza et al., 2003). By contrast,
antecedents, such as availability of therapist
attention or instruction delivery, differ across
test and control conditions of FAs of destruc-
tive behavior. Typically, the presence of the
bite or drink in the control condition evokes
IMTB and this may result in the control series
of these FAs having elevated levels of behavior
(Bachmeyer et al., 2019) whereas the FAs of
destructive behavior are specifically con-
structed so as to not have the establishing
operation present in the control series (Hanley
et al., 2003), which typically yields low levels
of behavior to serve as a comparison for test
conditions. We believe this is a potentially
impactful difference between the FA of IMTB
and the FA of destructive behavior.
Additionally, the opportunity for the occur-

rence of IMTB varies across trials between test
and control conditions. For example, in the
escape condition of an FA of IMTB, the spoon
can be within arm’s reach for 30 s, but it is
removed upon the occurrence of IMTB. How-
ever, the spoon stays within arm’s reach for 30 s
in the control condition, regardless of the child’s
behaviors; therefore, there are more opportuni-
ties to engage in IMTB in the control condition.
Meanwhile, the opportunities for a child to
engage in destructive behavior during an FA for
this target behavior stays the same across condi-
tions. Given these procedural differences, the
purpose of the current study was to replicate the
visual inspection procedure Saini et al. (2018)
described and extend it to FAs of IMTB.

Method

Inclusion Criteria
The research team consisting of a master’s

level Board Certified Behavior Analyst®s
(BCBA®s), two predoctoral psychology interns,
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and a research assistant reviewed the records of
121 children admitted to a day treatment pro-
gram that specialized in the treatment of pedi-
atric feeding disorders from 2006 to 2016 to
identify FA data for inclusion. The records
were divided such that one member of the
research team reviewed a record independently
for inclusion in the study. A second member of
the research team reviewed the same record
after the first member of the research team fin-
ished their review to ensure accuracy of inclusion
in the study. There were no discrepancies when
the second member of the team reviewed the
records. The inclusion criteria were: (a) a therapist
or trained caregiver had conducted an FA of
IMTB using a single-case pairwise research design
(Iwata et al., 1994), (b) observers collected fre-
quency data on IMTB during the FA, (c) the FA
included at least one test condition and a control
condition, (d) the FA included at least three data

points for each condition, and (e) the data for the
FA were graphed in a Microsoft® Excel® spread-
sheet. Exclusion criteria included: (a) a therapist
or caregiver had not conducted an FA of IMTB
with the patient, or (b) a therapist or caregiver
had conducted an FA, but the FA did not meet
the inclusion criteria (e.g., fewer than three data
points per condition). Nine FAs included a tangi-
ble test condition, and we excluded those data
due to their small number.
The record review identified 111 children

who had data that met the inclusion criteria
and 10 children who had data that met the
exclusion criteria, resulting in 219 FA data sets
that met the inclusion criteria. The number of
FAs exceeded the number of participants
because some participants had one FA with
solids and one with liquids, when both were
targets of treatment. A flow chart describing
study enlistment is shown in Figure 1.

Figure 1
Study Enlistment Flow Chart

Assessed for inclusion 

(n = 121 children admitted January 2006 to 
December 2016) 

Met exclusion criteria  

(n = 10 children) 

No functional analysis 
Functional analysis did not meet 

Met inclusion criteria 

(n = 111 children)

n = 219 Functional analyses 

Ongoing visual inspectionPost hoc visual inspectionPost hoc BCBA 
interpretation
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Of the 111 participants, 56% were 0-2 years
old and 44% were 2-13 years old, 55% were
male, 23% had a developmental diagnosis
(i.e., autism spectrum disorder), and 77% had
a medical diagnosis (i.e., gastroesophageal reflux
disease). A physician and a speech language
pathologist who specialized in feeding and
swallowing cleared every participant as medically
appropriate for the day treatment program and
safe for oral feeding (e.g., no risk for aspiration).
The research team, supervised by a licensed psy-
chologist with expertise in the assessment and
treatment of ARFID, conducted a retrospective
medical-record review for the participants to con-
firm that they met the criteria for ARFID.
Table 1 reports detailed demographics.

Functional Analysis Procedure
The FA procedure in the current study

followed the procedures described by Kirkwood
et al. (2021). The 219 FAs included escape and

attention test conditions and a control condi-
tion. Across all pairwise FAs, the order for test
and control conditions was randomized and the
feeder presented five bites in solids sessions or
five drinks in liquid sessions.
Observers used laptop computers with Dat-

aPal software, a beta version of BDataPro
(Bullock et al., 2017), to record the frequency
of IMTB. Observers scored IMTB when the
utensil was within arm’s reach of the partici-
pant, and the participant: (a) turned their head
45� or more in any direction away from the
utensil, (b) moved their head away from the
utensil 5 cm or more, or (c) blocked or covered
their mouth with their hands or an object. Dat-
aPal calculated IMTB per minute by dividing
the number of IMTB by the duration the uten-
sil was within arm’s reach of the participant.
A BCBA or licensed psychologist specializing

in the assessment and treatment of ARFID super-
vised clinical teams who conducted the FAs and
collected data. The clinical teams included gradu-
ate students, predoctoral interns, and Registered
Behavior Technicians®. The clinical team some-
times also included a caregiver who received
behavioral skills training on the procedures of an
FA of IMTB. In the sample of 219 FAs, three
were run by a caregiver. As part of their training,
each clinical team member participated in an
intensive training on data collection that included
the review of written operational definitions and
direct observation of sessions. Next, the team
member practiced collecting data during real-time
sessions and assessed their interobserver agree-
ment with a data collector who had demonstrated
acceptable reliability. The team member collected
data used for clinical care and research only after
their interobserver agreement with the reliable
data collector was 80% or more for at least three
consecutive FA sessions.

Study Overview
First, BCBAs analyzed FA graphs using tradi-

tional visual inspection (Kazdin, 1982), which we

Table 1

Participant Demographics (n = 111)

Participant variable n

Age
Infant (0-2 years) 62 (56%)
Children (2-13 years) 49 (44%)

Sex
Male 61 (55%)
Female 50 (45%)

Developmental diagnosis*
Intellectual or developmental disability 22 (18%)
Autism spectrum disorder 6 (5%)

Medical history*
Anatomical abnormalities 10 (8%)
Cardiac disorder or dysfunction 7 (6%)
Enzyme deficiency or excess 4 (3%)
Failure to thrive 56 (46%)
Gastrostomy-tube dependence 64 (53%)
Gastroesophageal reflux disease 38 (31%)
Gastrointestinal problems 16 (13%)
Nervous system disorder or dysfunction 2 (2%)
Oral-motor dysfunction 8 (7%)
Prematurity 23 (19%)
Respiratory disorder or dysfunction 28 (23%)
Vision impairments 4 (3%)
Other 35 (29%)

*Participants may have had more than one developmental
or medical diagnosis.
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call post hoc BCBA interpretation. Then, the
research team used the structured criteria (Roane
et al., 2013) to analyze the FA graphs post hoc,
which we call post hoc visual inspection. Finally,
the research team simulated applying the struc-
tured criteria in an ongoing fashion (Saini
et al., 2018), which we call ongoing visual inspec-
tion. We applied post hoc BCBA interpretation,
post hoc visual inspection, and ongoing visual
inspection to each pairwise comparison (i.e., escape
vs. control, attention vs. control) for every FA
graph.

Post Hoc BCBA Interpretation
We asked nine BCBAs who had previously

undergone the training and experiential standards
noted above for the assessment and treatment of
ARFID, including conducting and interpreting
FAs of IMTB, to use visual inspection to inter-
pret the FAs. The BCBAs self-reported years of
experience ranging from 2-30 years. We divided
the nine BCBAs into three groups of three, such
that each BCBA group had one senior level
BCBA-Doctoral®, one masters level BCBA with
several years of specialization, and one graduate
level BCBA undergoing specialization of assess-
ment and treatment of ARFID.
The first and second authors randomly divided

the 219 de-identified FA graphs into three groups
of 73 graphs and created accompanying spread-
sheets for each group. Each FA graph had a
numerical identifier printed on the graph, and
the spreadsheet listed these numerical identifiers.
The first and second authors then randomly
assigned one set of 73 FA graphs to each group
of BCBAs. Each BCBA received a spreadsheet
with the list of 73 numbered FA graphs and a
copy of each graph assigned to their group.
The first author instructed the BCBAs to

visually inspect their assigned FA graphs and
indicate on the accompanying spreadsheet next
to the numerical identifier for each graph
whether the FA data identified an escape-only
function, an attention-only function, escape
and attention functions, or no function. Although

the current authors divided BCBAs into groups,
the first author instructed each BCBA to interpret
the FAs assigned to their group independently,
without discussing their interpretations with
BCBAs in their group or in the other two
groups such that other reviewers were blind to
the others’ conclusions. The BCBAs returned
their spreadsheets to the first or second author
when they had interpreted their 73 assigned
FA graphs and written their interpretation on
the spreadsheet.
The first and second authors compared the

interpretations of the three BCBAs in each group
for each of the 73 FA graphs assigned to their
group. We used a consensus-agreement procedure
(Hagopian et al., 1997) to interpret each FA
graph in which it was concluded that the FA
identified escape-only, attention-only, escape and
attention, or no function if at least two of three
BCBAs in the group agreed that the FA identified
the same single function, a multiply controlled
function, or no function. For example, if the first
and second BCBAs identified an escape function,
but the third BCBA identified an escape and
attention function, we concluded that the func-
tion was escape. The groups produced a majority
agreement on every graph.
The first author entered the consensus-

agreement interpretation into a Microsoft®

Excel® spreadsheet. The spreadsheet counted
the number of FAs that identified an escape-
only function, an attention-only function, mul-
tiply controlled function, or no function,
respectively, divided the number by 219, and
converted the ratios to percentages.

Post Hoc Visual Inspection
An author of Saini et al. (2018) reviewed a

Microsoft® PowerPoint® presentation and gave
written instructions to the current study’s first
author and two research assistants. The materials
summarized the formulas and rules for using
structured criteria. The first author programmed
Microsoft® Excel® spreadsheets to apply the
structured criteria in post hoc visual inspection.
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A formula in the spreadsheet calculated a mean
and a standard deviation for IMTB per minute in
the control condition for each pairwise compari-
son (i.e., one for the escape comparison and one
for the attention comparison). The spreadsheet
calculated one standard deviation above the
mean, which was the upper criterion level. The
spreadsheet also calculated one standard deviation
below the mean, which was the lower criterion
level. We subtracted the number of data points
below the lower-criterion line, which is denoted
here as l, from the number of data points above
the upper-criterion line, which is denoted here as
u. Separately, we then divided the number of data
points in the test condition, which is denoted
here as n, by two (i.e., u - l ≥ n / 2). If the differ-
ence between the number of data points below
the lower-criterion line and the number of data
points above the upper-criterion line (u - l) was
greater than or equal to the total number of
data points in the test condition divided by two
(n / 2), and the data did not meet criteria for
trends, low magnitude of effects, or multiple
maintaining variables (Roane et al., 2013), the
tested consequence functioned as a reinforcer for
IMTB. If the difference was not greater than or
equal to the total number of data points in the test
condition divided by two, the tested consequence
did not function as a reinforcer for IMTB.

Ongoing Visual Inspection
We applied the structured criteria (Roane

et al., 2013) to the first three pairs of data
points of a test and control comparison and did
not analyze the data for that comparison fur-
ther if ongoing structured criteria identified a
function. If ongoing visual inspection did not
identify a function using the first three pairs of
data points, we applied the criteria to the first
four pairs of data points of the test and control
comparison. We repeated the process of adding
one pair of data points and applying the criteria
until either we identified a function or until we
had applied the criteria to the entire pairwise
comparison of the test and control conditions.

We also applied the special rules Roane et al.
(2013) described for trends.

Consensus Agreement
Saini et al. (2018) used consensus agreement

between post hoc visual inspection and post hoc
author interpretation as a criterion measure. In
the current study, the consensus-agreement mea-
sure included FA graphs for which post hoc
BCBA interpretation and post hoc visual inspec-
tion had the same interpretation and excluded FA
graphs for which the two visual inspection proce-
dures did not have the same interpretation. For
example, if post hoc BCBA interpretation and
post hoc visual inspection identified attention as
the reinforcer, we included the data for the
consensus-agreement measure. By contrast, if post
hoc BCBA interpretation identified attention as
the reinforcer but post hoc visual inspection did
not identify attention as the reinforcer, we did
not include the data in the consensus-agreement
measure.

Data Analyses
We used the procedure Saini et al. (2018)

described to assess the accuracy of ongoing-visual
inspection. The first author created a Microsoft®

Excel® spreadsheet for the 219 FA graphs. The
spreadsheet had the numerical identifier for each
graph and the identified function(s) from post
hoc BCBA interpretation, post hoc visual inspec-
tion, and ongoing visual inspection. We evaluated
the accuracy of ongoing visual inspection sepa-
rately for escape tests and attention tests because
the FAs in the current study were conducted
using a pairwise design. Therefore, the first
author created a Microsoft® Excel® spreadsheet
to analyze escape tests and a spreadsheet to ana-
lyze attention tests of each FA. The first author
and the research assistants compared interpreta-
tions of ongoing visual inspection to: (a) post hoc
BCBA interpretation, (b) post hoc visual inspec-
tion, and (c) the consensus-agreement measure,
in that order.
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Exact Agreement
We used exact agreement to make the primary

comparisons between ongoing-visual inspection
and the three criterion procedures for escape tests
and for attention tests. The first author
programmed the Microsoft® Excel® spreadsheet
to calculate exact agreement for each of the three
criterion procedures. Exact agreement assessed
whether ongoing-visual inspection and post hoc
procedures produced the same interpretation for
a given FA graph. The Microsoft® Excel® spread-
sheet scored an exact agreement when ongoing
visual inspection and the criterion procedure
targeted for comparison produced the identical
interpretation for the FA; that is, both procedures
identified an escape-only function, an attention-
only function, escape and attention functions, or
no function. The procedures disagreed when:
(a) they identified different functions (e.g., escape
vs. attention); (b) one identified a function and
the other did not identify a function (e.g., escape
vs. no function); (c) one identified a single func-
tion and the other identified multiple functions
(e.g., escape vs. escape and attention); or (d) one
identified multiple functions and one identified
no function (e.g., escape and attention vs. no
function). The spreadsheet then divided the num-
ber of exact agreements by the number of FA
graphs and converted the ratio to a percentage.

Sensitivity, Specificity, Positive-Predictive
Value, Negative-Predictive Value, and Total
Agreement
The first author programmed the spreadsheet

to calculate true positives, false positives, false
negatives, and true negatives for escape tests
and attention tests separately. The spreadsheet
scored a true positive for the escape test or a
true positive for the attention test when ongo-
ing visual inspection and the post hoc proce-
dure identified escape or identified attention,
respectively, as reinforcement for IMTB. The
spreadsheet scored a false positive for the escape
test or a false positive for the attention test
when ongoing visual inspection identified

escape or identified attention, respectively, as rein-
forcement for IMTB and the post hoc procedure
did not identify escape or did not identify atten-
tion, respectively, as reinforcement for IMTB. The
spreadsheet scored a false negative for the escape
test or a false negative for the attention test when
ongoing visual inspection did not identify escape
or did not identify attention, respectively, as rein-
forcement for IMTB and the post hoc procedure
identified escape or identified attention, respec-
tively, as reinforcement for IMTB. The spread-
sheet scored a true negative for the escape test or a
true negative for the attention test when ongoing
visual inspection and the post hoc procedure did
not identify escape or did not identify attention,
respectively, as reinforcement for IMTB.
The first author programmed the spreadsheet

to calculate sensitivity, specificity, positive-
predictive value, and negative-predictive value
to evaluate the predictive validity of ongoing
visual inspection relative to the post hoc proce-
dures for escape tests and attention tests sepa-
rately. Sensitivity was the proportion of FAs for
which the visual inspection procedure correctly
identified a function, calculated by dividing
true positives by the sum of true positives and
false negatives and converting the ratio to a per-
centage. Specificity was the proportion of FAs
for which the visual inspection procedure did
not identify a function, calculated by dividing
true negatives by the sum of true negatives and
false positives and converting the ratio to a per-
centage. Positive-predictive value was the prob-
ability that the function(s) identified with
ongoing visual inspection was accurate, calcu-
lated by dividing true positives by the sum of
true positives and false positives and converting
the ratio to a percentage. Negative-predictive
value was the probability that the function(s)
not identified with ongoing visual inspection
was accurate, calculated by dividing true nega-
tives by the sum of true negatives and false neg-
atives and converting the ratio to a percentage.
The spreadsheet also calculated total agreement
by dividing the sum of true positives and true
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negatives by the sum of true positives, false pos-
itives, true negatives, and false negatives and
converting the ratio to a percentage.

Efficiency
We evaluated the efficiency of ongoing visual

inspection for escape tests and attention tests
separately and analyzed only the FAs for which
ongoing visual inspection and the consensus
agreement between post hoc BCBA interpreta-
tion and post hoc visual inspection produced the
same interpretation. The spreadsheet: (a) calcu-
lated the mean number of sessions conducted to
identify a function for FA data sets using ongo-
ing visual inspection and using consensus agree-
ment, (b) subtracted these means for ongoing
visual inspection from those of consensus agree-
ment, (c) divided the difference by the mean
number of sessions for consensus agreement,
and (d) converted the ratio to a percentage.

Reliability
We assessed interrater agreement between

the three BCBAs in each of the three groups
for post hoc BCBA interpretation of the 73 FA
graphs per group. We calculated interrater
agreement for each graph by dividing the num-
ber of agreements by the number of agreements
and disagreements and converting this ratio to
a percentage. We compared the interpretations
of the first and second BCBAs, the first and
third BCBAs, and the second and third BCBAs
for each FA graph. An agreement occurred
when the BCBAs made an identical interpreta-
tion of the FA graph (i.e., escape-only function,
attention-only function, escape and attention
functions, or no function). The mean interrater
agreement was 87% (range, 33%-100%).
We also assessed reliability for the post hoc

visual inspection and for ongoing visual inspec-
tion. The first author and a research assistant
independently used post hoc visual inspection
to interpret 75 FA graphs (34%) and ongoing
visual inspection to interpret 75 FA graphs

(34%). We calculated interrater agreement as
described above, which was 99% for post
hoc structured criteria and 99% for ongoing
structured criteria.

Results

Exact Agreement
Exact agreement assessed whether ongoing

visual inspection produced the same interpreta-
tion per FA as the post hoc procedures. Exact
agreement between ongoing visual inspection
and post hoc BCBA interpretation was 80%,
between ongoing visual inspection and post
hoc visual inspection was 79%, and between
ongoing visual inspection and the consensus
agreement of post hoc BCBA interpretation
and post hoc visual inspection was 80% (see
Table 2).

Sensitivity, Specificity, Positive- and
Negative-Predictive Values, and Total
Agreement
Table 3 shows the number of true positives,

false positives, false negatives, and true negatives
between ongoing visual inspection and post hoc
BCBA interpretation (first table spanner), post
hoc visual inspection (second table spanner), and
the consensus agreement between post hoc
BCBA interpretation and post hoc visual inspec-
tion (third table spanner) for escape tests.
Figure 2 shows the percentages for sensitivity,
specificity, positive-predictive value, negative-
predictive value, and total agreement between
ongoing visual inspection and post hoc BCBA
interpretation (black bars), post hoc visual inspec-
tion (gray bars), and the consensus agreement of
post hoc BCBA interpretation and post hoc visual
inspection (open bars) for escape tests. In sum-
mary, for escape tests there was a sensitivity that
ranged 98%-99%, specificity ranged between
82%-84%, positive-predictive value was 95%,
negative-predictive value ranged between 93%-
98%; and total agreement was 95%.
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Table 4 shows the number of true positives,
false positives, false negatives, and true negatives
between ongoing visual inspection and post hoc
BCBA interpretation (first table spanner), post hoc
visual inspection (second table spanner), and the
consensus agreement between post hoc BCBA
interpretation and post hoc visual inspection (third
table spanner) for attention tests. Figure 3 shows
the percentages for sensitivity, specificity, positive-
predictive value, negative-predictive value, and total
agreement for ongoing visual inspection compared
to post hoc BCBA interpretation (black bars), post
hoc visual inspection (gray bars), and the consen-
sus agreement of post hoc BCBA interpretation
and post hoc visual inspection (open bars) for
attention tests. In summary, for attention tests
sensitivity ranged between 94%-100%, specificity
ranged between 73%-81%, positive-predictive
value ranged between 75%-81%, negative-
predictive value ranged between 93%-100%, and
total agreement ranged between 83%-90%.

Efficiency of Using Ongoing Visual
Inspection
The mean number of total sessions needed to

determine whether escape or attention functioned

as reinforcement was 10 (range, 3-58) and 11
(range, 3-63), respectively, for ongoing visual
inspection and 16 (range, 6-70) and 17 (range,

Table 2

Exact Agreement Between Ongoing Visual Inspection and Post Hoc Procedures

Function
No.

Ongoing visual inspection Post hoc BCBA interpretation Disagreements Exact agreement

Escape 60 76 16 79%
Attention 8 4 4 50%
Escape and attention 107 89 18 83%
No function 44 50 6 88%
Total 219 219 44 80%

Ongoing visual inspection Post hoc visual inspection Disagreements Exact agreement
Escape 60 76 16 79%
Attention 8 7 1 88%
Escape and attention 107 85 22 79%
No function 44 51 7 86%
Total 219 219 46 79%

Ongoing visual inspection Consensus agreement Disagreements Exact agreement
Escape 53 66 13 80%
Attention 6 2 4 33%
Escape and attention 91 76 15 84%
No function 42 48 6 88%
Total 192 192 38 80%

Table 3

True and False Positives and Negatives for Escape Function

Ongoing-visual
inspection Criterion measure

Post hoc BCBA interpretation
Function present Function absent

Function present 157 (a) 11 (b)
Function absent 8 (c) 40 (d)

Post hoc visual inspection
Function present Function absent

Function present 156 (a) 12 (b)
Function absent 5 (c) 43 (d)

Consensus agreement
Function present Function absent

Function present 155 (a) 10 (b)
Function absent 5 (c) 40 (d)

Note. True positives are in the cells labeled a under ‘function
present’ for ongoing visual inspection and the post hoc proce-
dure. False positives are in the cells labeled b under ‘function
present’ for ongoing visual inspection and ‘function absent’
for the post hoc procedure. False negatives are in the cells
labeled c under ‘function absent’ for ongoing visual inspection
and ‘function present’ for the post hoc procedure. True nega-
tives are in the cells labeled d under ‘function absent’ for
ongoing visual inspection and the post hoc procedure.
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6-70), respectively, for consensus agreement of
post hoc BCBA interpretation and post hoc visual
inspection. Ongoing visual inspection decreased
the number of sessions to interpret the escape and
attention tests by 38% and 36%, respectively.

Discussion

In the current study, we simulated applying
structured criteria to ongoing FAs of IMTB using

the procedure Saini et al. (2018) described. Saini
et al. used data from studies on FA of destructive
behavior and assessed the predictive validity of
the ongoing visual inspection procedure using
three criterion measures. One criterion measure
was the post hoc interpretations of the authors of
the published FA data. Unlike Saini et al., we
used FA data from patients admitted to a day
treatment program, and we asked BCBAs with
specialized training in ARFID who routinely con-
ducted and interpreted FAs of IMTB to interpret
the FA graphs. We called this post hoc BCBA
interpretation. Like Saini et al., we applied struc-
tured criteria to the FA data as the second crite-
rion measure (i.e., post hoc visual inspection) and
used the consensus agreement between post hoc
BCBA interpretation and post hoc visual inspec-
tion as the third criterion measure.
Exact agreement levels in the current study

between the ongoing visual-inspection proce-
dure and the post hoc procedures were lower
than those of Saini et al. (2018). Exact agree-
ment in Saini et al. was 93% for post hoc visual
inspection, 80% for post hoc author interpreta-
tion, and 95% for the consensus agreement

Table 4

True and False Positives and Negatives for Attention
Function

Ongoing visual
inspection Criterion measure

Post hoc BCBA interpretation
Function present Function absent

Function present 87 (a) 29 (b)
Function absent 6 (c) 80 (d)

Post hoc visual inspection
Function present Function absent

Function present 91 (a) 25 (b)
Function absent 0 (c) 86 (d)

Consensus agreement
Function present Function absent

Function present 82 (a) 19 (b)
Function absent 0 (c) 80 (d)

Figure 2
Levels of Agreement Between Ongoing Visual Inspection and
Post Hoc Procedures for Escape Tests

Figure 3
Levels of Agreement Between Ongoing Visual Inspection and
Post Hoc Procedures for Attention Tests
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between post hoc visual inspection and post hoc
author interpretation. Exact agreement in the cur-
rent study was 80% for post hoc BCBA interpre-
tation, 79% for post hoc visual inspection, and
80% for the consensus agreement between post
hoc BCBA interpretation and post hoc visual
inspection. The lower end of the exact agreement
range in the current study was 79%, which is
close to but less than the acceptable level of agree-
ment in applied behavior analysis research. The
results suggest that ongoing visual inspection was
not as good at identifying the function of IMTB
as it was for identifying the function of destruc-
tive behavior.
Like Saini et al. (2018), we calculated sensitiv-

ity, specificity, positive-predictive value, negative-
predictive value, and total agreement. We used
these measures to examine why levels of exact
agreement were lower in the current study relative
to Saini et al. Overall, the validity metrics of
ongoing visual inspection for the escape test were
acceptable, suggesting that interpretations of the
escape test did not contribute substantially to
the lower levels of exact agreement. Compared to
the three post hoc procedures, (a) sensitivity was
above 90%, (b) specificity was above 81%,
(c) positive-predictive value was above 90%, and
(d) negative-predictive value was above 92%. The
results suggest that ongoing visual inspection
(a) was likely to identify an escape function when
escape was a reinforcer for IMTB, (b) slightly
over-identified an escape function when escape
was not a reinforcer for IMTB, (c) had a high
probability of identifying an escape function accu-
rately, and (d) had a high probability of identify-
ing the absence of an escape function accurately.
The validity metrics of ongoing visual inspec-

tion for the attention test were more variable.
Compared to the three post hoc procedures,
(a) sensitivity was above 94%, (b) specificity was
above 73%, (c) positive-predictive value was
above 75%, and (d) negative-predictive value was
above 93%. The results suggest that ongoing
visual inspection (a) was likely to identify an
attention function when attention was a

reinforcer for IMTB, (b) over-identified an atten-
tion function when attention was not a reinforcer
for IMTB, (c) had a lower probability of identify-
ing an attention function accurately, and (d) had
a high probability of identifying the absence of an
attention function accurately.
We visually inspected the FA graphs for which

ongoing visual inspection and post hoc BCBA
interpretation disagreed to identify the factors that
may have accounted for the lower levels of speci-
ficity and positive-predictive value for the atten-
tion test. Ongoing visual inspection identified
attention as reinforcement for IMTB, but post
hoc BCBA interpretation did not for 29 FAs. For
these 29 FAs, ongoing visual inspection identified
attention as reinforcement after three (18 FAs),
four (seven FAs), five (one FA), or six (two FAs)
pairs of data points. The general pattern observed
when visually inspecting these graphs was that
the rate of IMTB (a) was variable and decreased
in the attention condition such that rates became
comparable with the control condition after
ongoing visual inspection identified attention as
reinforcement, (b) tended to be variable in the
control condition, and (c) was equal or crossed in
the attention and control conditions for some ses-
sions but still met the ongoing visual inspection
criteria for an attention function. Figure 4 shows

Figure 4
Example of Functional Analysis Graph in Which Ongoing
Visual Inspection Identified Attention as a Reinforcer for
Inappropriate Mealtime Behavior, but Post Hoc Visual
Inspection Did Not
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an example in which ongoing visual inspection
identified an attention function after three pairs
of data points. Post hoc BCBA interpretation did
not identify an attention function because the
rate of IMTB decreased and was equivalent in
the attention and control conditions by the end
of the comparison.
Alternatively, some disagreements between

ongoing visual inspection and post hoc proce-
dures were due to variability in the control con-
dition. There were six FAs for which post hoc
BCBA interpretation identified attention as a
reinforcer, but ongoing visual inspection did
not. The rate of IMTB was high (i.e., outliers)
in one or two initial sessions of the control condi-
tion in these FAs. The rate of IMTB decreased in
the control condition and increased or remained
stable in the attention condition as the phase
progressed. The rate of IMTB was consistently
higher in the attention relative to the control con-
dition by the end of the phase, resulting in post
hoc BCBA interpretation identifying an attention
function. By contrast, the outliers in the initial
control-condition sessions inflated the standard
deviation for the rate of IMTB, which the ongo-
ing visual inspection procedure uses to calculate
the upper- and lower-criterion lines. The inflated
standard deviation skewed the upper- and lower-
criterion lines upward and downward, respec-
tively. The rate of IMTB was consistently higher
in the attention relative to the control condition
by the end of the phase. The rate was not suffi-
ciently high in the attention condition, however,
it met the ongoing visual inspection criteria for
number of data points above the upper-criterion
line to identify an attention function.
Variable or episodic high rates of IMTB in

the control condition may be more likely if the
feeder presents a bite or a drink and a vocal
prompt to “take a bite (drink)” across test and
control conditions (Girolami & Scotti, 2001;
Piazza et al., 2003). The presentation of bites
or drinks across test and control conditions
may have an evocative effect on IMTB or may
reduce the discriminability of the conditions.

The discriminability between attention and
control conditions may be particularly prob-
lematic for some children given additional simi-
larities between the two conditions (beyond
bite or drink presentation). The spoon or cup
remains in its original position in space if the
child does not accept the bite or drink in both
conditions. Some children may not discrimi-
nate between the 20-30 s of contingent atten-
tion the feeder delivers if the child engages in
IMTB in the attention condition and the rela-
tively continuous, noncontingent attention the
feeder delivers in the control condition. These
condition similarities may increase the likeli-
hood that rates of IMTB may be high and vari-
able during the attention–control comparison
for some children and may have contributed to
the disagreements between the use of structured
criteria and visual inspection interpretations for
the attention tests. The results of the current
study suggest that a conservative approach to a
pairwise comparison of attention and control
conditions is indicated (i.e., conducting more
sessions for more stability in the data) if behav-
ior analysts conduct FAs of IMTB as described
above.
The evocative effects of bite presentation in

the control condition could be mitigated by
using a reversal design as in Piazza et al. (2003)
rather than a pairwise comparison. Mean
IMTB per minute across participants in the
control condition was 0.7 with a standard devi-
ation of 0.52 in Piazza et al. By contrast,
IMTB per minute in the control condition in
the current study ranged from 0-54. We are
unable to report the mean and standard devia-
tion for the sample in this study; however, we
hypothesize that it is larger than those in the
Piazza et al. study based on the range. There-
fore, we wonder if the pairwise design may be
associated with higher and more variable rates
of IMTB in the control condition relative to a
reversal design for some participants. An alter-
native modification might be to conduct
control-condition sessions until the rate of
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IMTB stabilizes and then begin the test–
control comparison. Stabilizing the rate of
IMTB may increase the validity metrics for the
attention test of FAs of IMTB.
Another goal of the current study was to

examine the efficiency of ongoing visual inspec-
tion for identifying the function of IMTB. The
results of Saini et al. (2018) suggested that
using ongoing visual inspection would have
reduced the number of sessions needed to
interpret FAs of destructive behavior by 41%.
Similarly, using ongoing visual inspection
would have reduced the number of sessions
needed to interpret escape and attention tests
of FAs of IMTB by 38% and 36%, respec-
tively. Training clinicians to use ongoing visual
inspection also increases the efficiency of FAs
and could increase its use in routine clinical
practice as Retzlaff et al. (2020) showed. One
limitation is that we did not present session-
duration data as a measure of efficiency.
Similarly, we did not include data from tan-

gible tests in the current study given how few
data sets we had with a tangible test. There
were only nine tangible tests in the FA graphs
that met inclusionary criteria for this study.
Due to the sample size of tangible tests being
so limited, we did not find it to be useful for
generalizing conclusions. Therefore, we did not
conduct analyses on these tests. Future research
should evaluate if the validity metrics for struc-
tured criteria with tangible tests are like those
of the escape and attention tests. Another limi-
tation of the current study is that we only
included FAs conducted with a pairwise design.
Future research should test the structured
criteria with FAs conducted with other single-
case designs, such as the reversal design.
Modifications to ongoing-visual inspection,

the FA procedure, the design used to conduct
the FA, or a combination may be needed to
improve the validity metrics for interpreting the
attention test using structured criteria. Further
refinement of ongoing visual inspection for use
with FAs of IMTB may be indicated given

(a) clinician-reported time restrictions are a bar-
rier to conducting FAs (Hanley et al., 2003),
(b) visual inspection is a subjective method of
data interpretation (Fisch, 1998), and (c) the
inconsistent reliability of visual inspection
(Saini et al., 2018). Thus, more time-efficient
procedures for completing FAs of IMTB that
produce results with high interrater agreement
seem warranted.
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