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Background: Terms currently used to describe the so-called challenging and disruptive

behaviors (CBDs) of children with intellectual disabilities (ID) have different connotations

depending on guiding contextual frameworks, such as academic and cultural settings in

which they are used. A non-judgmental approach, which does not attempt to establish

existing categorical diagnoses, but which describes in a neutral way, is missing in the

literature. Therefore, we tried to describe CDBs in youth with ID in an explorative study.

Methods: Interviews with families investigated the CDBs of five youth with Down

syndrome. At home, families tracked youth’s sleep/wake behaviors and physical activity.

Youth were observed in a summer school classroom. The collected information and

suggested explanatory models for observed CDBs were reviewed with the families.

Results: We grouped CDBs as challenging, if they were considered to be reactive or

triggered, or unspecified, if no such explanatory model was available. A third category

was created for light-hearted CDBs: goofy, acknowledging the right to laugh together

with peers. We found some relationships between sleep, physical activity, and CDBs and

developed an explorative approach, supporting a child-centered perspective on CDBs.

Conclusion: The controversial discussions on terminology andmanagement of CDBs in

the literature demonstrate the need for a non-judgmental approach. Such an explorative

approach, allowing non-professionals to not label, has been missing. The fact that, up

to now, the light-hearted behaviors of an individual with ID have not been integrated

in commonly-used behavioral checklists as their natural right, proves our concept

and indicates that a paradigm change from judgment-based to exploratory-driven

approaches is needed.

Keywords: intellectual disability, Down syndrome, disruptive behavior, sleep, physical activity

INTRODUCTION

Although it is common practice to assess contributing and trigger factors of challenging and/or
disruptive behaviors (CDBs) in children with intellectual disability (ID) (1), the terms used
to describe these behaviors (2) have different connotations depending on guiding contextual
frameworks, such as the academic and cultural settings (3, 4) in which they are used. For example,
problem behavior (5, 6) and challenging behavior (4, 7) are used interchangeably and focus on
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deviations from conventional social norms and inability to access
services. Social, emotional, and behavioral difficulties (8) and
disengaged, delinquent, and troubled and troubling behaviors
(9) carry different, mainly negative, connotations. Terms for
behaviors that may cause concern are shown in Table 1. The
lack of harmonization may be due to the absence of a shared
language among medical and educational professionals, parents
who provide lifelong care, as well as individuals with ID
themselves (11, 12). In the medical literature (13–15), CDBs is
the terminology used. Coming from a clinical background and
trying to understand decision-making in a school setting—which
is usually influential for parental and clinical decision-making—
we use CDBs as it is consistent with the medical and educational
systems in our geographical context of British Columbia, Canada.
However, which behaviors are connoted as challenging and/or
disruptive and who decides that? What are the contributing
factors to these CDBs? It is important to be aware of and reflect on
these questions because answers result in different models used to
manage CDBs (16–20).

Therefore, we investigated the CDBs of youth with ID and
explored natures and possible triggers of these behaviors in
individuals with Down syndrome. We used a grounded theory
methodology, as applied in developmental pediatrics and child
psychiatry (21) and tried to review each behavior’s meaning from
the perspective of the participants using in dubio pro reo (in
cases of doubt, then for) (22). Down syndrome is a chronic,
complex condition with multiple comorbidities (23–25), with
ID as a common denominator. Depending on the background
of the authors, individuals with Down syndrome are reported
to have a range of CDBs (26, 27), but few researchers have
investigated their natures and etiologies (26, 28). Mimicking
the coining decision-making in the community, we focused on
reported and observed CDBs at home (29–31) and at school (32).
In addition, we explored lifestyle factors—specifically, physical
activity and sleep—and parental perceptions to understand CDBs
in everyday lives.

METHODS

We partnered with the Down Syndrome Resource Foundation
(DSRF; Burnaby, Canada; www.dsrf.org) for this exploratory
study. The DSRF provides resources and services (e.g., library,
math instruction, speech-language therapy) “to empower
individuals with Down syndrome to reach their full potential”
(33). The study took place at the DSRF’s summer school program
for individuals with Down syndrome aged 10- to 20-years-old in
Summer 2016 (http://www.dsrf.org/media/Summer%20School
%20FINAL%202016.pdf). Individuals with Down syndrome
could attend one or more sessions of the summer school, each
lasting two weeks. The daily schedule was: (a) morning reading
class (1.5 h), (b) snacktime (15min), (c) morning math class
(1.5 h), (d) lunch (45min), and (e) afternoon class (2 h)—either
art and hip hop dance or Bollywood dance and yoga, depending
on session’s theme. The study’s concept and methodology was
developed in consultation with parents and staff at the DSRF
and peer-reviewed by parents and professionals not involved

in the study. Research ethics approval was obtained from The
University of British Columbia (H16-01280).

Participants
Individuals with Down syndrome who were attending the
summer school and whose parents/caregivers reported day-
and/or night-time challenging and/or disruptive behaviors
were eligible for participation per an email advertisement.
The advertisement did not further specify the terms
challenging and/or disruptive and we left the interpretation
to parents/caregivers. As our intent was observation, no formal
medical assessments were done. However, participants’ medical
backgrounds were discussed during the interviews and summary
recommendations were made at the end of the study.

Of the 50 families whose children attended the summer
school, five consented to participate. The median age of
participants was 13 years (M = 12.8, SD = 0.57, range =

12–14). Four individuals were male. All individuals had sleep
problems and were waiting for a sleep assessment or the next
step of sleep medicine-related therapeutic interventions. Table 2
presents vignettes for all participants. P5 had very severe CDBs
(including on the first day of the summer school) and was not
permitted to continue attending. He and his family remained
enrolled in the study and participated in data collection, except
for observations. All other participants attended the summer
school and had an assigned educational assistant to support them
throughout the program.

Data Collection
Observations
Two research assistants (RAs) independently observed and
recorded the CDBs of four participants during the summer
school using the partial interval recording method (34). To
become familiar with the partial interval recording method,
RAs completed two 2-h training sessions with an experienced
DSRF staff member. The observers were not explicitly asked
to reflect or document the emotions that CDBs generated in
themselves, but this was discussed during the team reviews of the
descriptions and codes. During the study period, RAs observed
each participant for 20 s per min for 20min at the beginning,
middle, and end of each class (total of 180min of observations
over nine periods per day). A brief description accompanied each
observed CDB. Participants were not observed for the remaining
40 s of each min. To become familiar with individual behaviors
of each participant, the first day of observations was considered
a trial and the research team reviewed the observed behaviors
and the contexts in which they occurred to develop a shared
language and approach for future observations. Participants were
observed for four to five days in the classroom, depending on
their attendance at the summer school. Inter-observer reliability
(Cohen’s kappa) across all observations and all participants
was 0.945, indicating high agreement on identifying CDBs in
the classroom.

Interviews
Individual intake interviews and exit interviews aimed,
respectively, to explore individual day- and night-time behaviors
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TABLE 1 | Terms for concerning behaviors.

Term Elaboration Discipline(s)

Problem behavior “The problem behavior results in a significant negative impact on the person’s quality of life or

the quality of life of others. This may be owing to restriction of his or her lifestyle, social

opportunities, independence, community integration, service access or choices, or adaptive

functioning” OR “The problem behavior presents significant risks to the health and/or safety of

the person and/or others.” [(10) p84].

Psychology, psychiatry

Challenging behavior “Culturally abnormal behavior(s) of such an intensity, frequency or duration that the physical

safety of the person or others is likely to be placed in serious jeopardy, or behavior which is

likely to seriously limit use of, or result in the person being denied access to, ordinary

community facilities” (4 p3).

Psychology, psychiatry,

medicine, health

Social, emotional, and

behavioral difficulties

“While there is no standard definition of [social, emotional, and behavioral difficulties], the

various definitions share commonalities such as the following: behavior that goes to an

extreme; behaviors or emotions that are outside societal norms; behaviors or emotions that

negatively affect a child’s educational functioning” (8 p276).

Psychology, education

Disengaged, delinquent,

troubled, and troubling

behavior

“Labels such as ‘disaffected’, ‘disengaged’, ‘disruptive’, ‘delinquent’, ‘challenging’, ‘troubled

and troubling’ and disorders including ADHD, Oppositional Defiant Disorder and Conduct

Disorder, all have a degree of overlap with [social, emotional, and behavioral difficulties] in terms

of external behavior” (9 p97).

Psychology, education

Disruptive behavior “Oppositionality, conduct problems, or aggression” (14 p65). Medicine, psychology,

education

and to summarize and share individual findings and counsel
families regarding probable next steps. Core elements of all
interviews were explorative semi-structured interviewing for
the creation of emplotted narratives utilizing empathy and
non-judgmental language to understand familial explanatory
models. Explorative semi-structured interviewing employed
ethnography with open-ended questions (3, 35) to characterize
identified CDBs. Emplotted narratives (36) were created by
encouraging parents to describe, in their own words, the
sleep/wake-related behaviors of their child in the context of
everyday routines and by collaboratively co-constructing the
investigated history in a plot-like scenario using visualizing
descriptions (21). Empathy involved putting ourselves in the
place of another in order to reduce bias (37). In all interviews,
special emphasis was given to the exploration of transitioning
situations at day-, bed-, and night-times. Video clips of CBDs
to provide a deeper understanding of CBDs were described by
families verbally, but could not be used in our study due to
privacy concerns.

Daily Diary and Log
Over a two-week period, each participant’s family completed a
daily diary and log that asked about the participant’s: (a) amount
of physical activity and nighttime sleep received the day/night
before; (b) perceived daytime and nighttime challenges the
day/night before; and (c) sleep quality (on a 5-point Likert scale),
as assessed first thing in the morning based on the participant’s
mood and how refreshed they presented. The daily diary and log
took ∼3–5min to complete and could be completed on paper
forms or via the web [see Heng et al., (38), for information
about the web version]. Daily text message reminders were
offered to families to complete the diaries and logs; one family
requested reminders, which were sent and received during the
study period.

Data Analysis
We utilized ethnographic exploration and empathy (3, 21, 37)
as the foundational approach to data analysis to understand the
triggers of observed CDBs. First, similar descriptions of behaviors
were grouped to generate initial codes, and new descriptions
were continually tested against the initial codes to revise the
coding scheme. Second, we periodically met as a research team to
analyze and review the descriptions and codes together. During
the review process, the interviews and daily diaries and logs
were used to contextualize the descriptions and generated codes.
Descriptive statistics were used to explore the effect of sleep and
physical activity on CDBs (e.g., determine whether participants
had fewer CDBs after a higher quality sleep). Due to the small
sample size, inferential statistical analyses were not conducted.

RESULTS

Across all days of observations, each participant was observed
to have their own individual pattern of CDBs (Figures 1–5). In
considering the possible origin of each CDB, three categories
emerged (Table 3): challenging, unspecified, and goofy. In the
following sections, each CDB is listed and explained with
descriptions and/or quotations from parents. From the available
information about lifestyle factors, we found that physical activity
and sleep may have affected the occurrence of CDBs.

Challenging Behaviors
Challenging behaviors responded to triggers. There were
four types of challenging behaviors: characteristics of temper
tantrums, stubbornness, being overly enthusiastic, and being
self-conscious. All participants had characteristics of temper
tantrums, which were often triggered by unpleasant experiences
or situations. Examples include:
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TABLE 2 | Participant vignettes.

P1 P2 P3 P4 P5

Demographics 13 years old; male. 13 years old; male. 12.5 years old; female. 13.5 years old; male. 12 years old; male.

Diagnosis Selective mutism, status

post infantile spasms,

sensory processing

dysfunctions.

Autism spectrum

disorder, iron deficiency,

tics, status post

tonsillectomy/

adenoidectomy, sensory

processing

dysfunctions.

Status post

tonsillectomy/

adenoidectomy, familial

restless legs syndrome

(RLS), sensory

processing

dysfunctions.

Status post

tonsillectomy/

adenoidectomy,

overweight, sensory

processing

dysfunctions.

Possible ADHD, autism

spectrum disorder

(under investigation),

sensory processing

dysfunctions.

CDBs Sudden withdrawals,

anxiety, ‘goose-step’

marching.

Less focused on

academics & favors

physical activities,

always wants to be in a

group, anxiety (sudden

withdrawals and

shutdowns), fidgety,

stubborn, “flips” from

activity to activity.

Stubborn, “not look at

you and walk away” if

she does not want to

interact or participate,

frequent temper

tantrums.

‘Class clown’ behaviors

(described as familial),

difficulty regulating

emotions, “freaks out”

(emotional pain,

“collapsing in”), impulse

control, defiant, makes

“weird” sounds, picks

nose.

Fidgety, self-stimulation

with paper, copies

others, occasionally

aggressive, rude and/or

disengaged.

Observations Average inter-observer

reliability (Cohen’s

kappa): 0.927.

Average inter-observer

reliability (Cohen’s

kappa): 0.874.

Average inter-observer

reliability (Cohen’s

kappa): 0.989. Did not

have any goofy

behaviors in the school

setting, which became a

concern for us at the

end of the observation

period because P3’s

parent reported

goofiness at home.

Average inter-observer

reliability (Cohen’s

kappa): 0.997.

Had very difficult

behaviors on the first

day & was not allowed

to attend; general

observations about the

character and severity of

CDBs were recorded by

his mother at home.

Physical activities Special Olympics

(bowling), dance,

Taekwondo.

Special Olympics,

swimming, tennis,

walking.

Walking, hiking,

“chasing game”.

Walking, basketball,

swimming.

Walking, running,

basketball, swimming,

biking.

Sleep problems Insomnia (nighttime

awakenings, early

morning awakenings),

difficulty breathing,

non-restorative sleep

(restless sleeper); family

history of insomnia

(mother & sister).

Insomnia (nighttime

awakenings, early

morning awakenings),

difficulty breathing,

non-restorative sleep

(restless sleeper); family

history of insomnia

(mother).

Insomnia (nighttime

awakenings, early

morning awakenings),

non-restorative sleep

(restless sleeper); family

history of insomnia

(mother).

Insomnia (previously;

nighttime awakenings,

early morning

awakenings),

nightmares/“horrors”,

non-restorative sleep

(restless sleeper); family

history of insomnia

(mother).

Insomnia (falling asleep

problems, nighttime

awakenings), occasional

major hyperactivity

before bedtime with

bedtime resistance,

non-restorative sleep

(restless sleeper); family

history of insomnia

(mother & sisters, if no

physical activity during

daytime).

Physical activity/sleep

interactions

More CDBs after a poor

quality sleep and fewer

CDBs after a

good-quality sleep.

Physical activity may

increase sleep quality,

which may reduce

CDBs the next day.

May have fewer CDBs

after receiving physical

activity and a

good-quality sleep.

Family also sees a

difference in behavior

after 3–4 days of

inconsistent/little sleep.

Physical activity may

help her go to bed;

however, it is difficult to

determine the effect of

daily physical activity

and sleep quality on

CDBs, as she did not

receive much daily

physical activity (lowest

among all participants)

and her sleep quality

was consistently “poor”.

May have more CDBs

after shorter sleeps.

Physical activity may

have a positive effect on

his sleep quality.

However, it is difficult to

determine the effect of

daily physical activity

and sleep quality on

CDBs, as he receives

near daily physical

activity and his sleep

quality was consistently

“very good”.

Physical activity may

have a positive effect on

his sleep quality, but did

not seem to affect the

occurrence of CDBs.

However, P5 may have

more CDBs following a

lower-quality sleep.

Families reported demographic information, diagnoses, challenging and/or disruptive behaviors, physical activities, and sleep problems. Research assistants observed Participants 1–4

during summer school; Participant 5 was observed by his family at home. The interaction between physical activity and sleep was interpreted together by the research team and reported

to families. Original quotations from the parents are indicated with quotation marks. CDBs, Challenging and/or disruptive behaviors.
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FIGURE 1 | Summary of Participant 1 (P1)’s data. CDBs, Challenging and/or disruptive behaviors.
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FIGURE 2 | Summary of Participant 2 (P2)’s data. CDBs, Challenging and/or disruptive behaviors.
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FIGURE 3 | Summary of Participant 3 (P3)’s data. CDBs, Challenging and/or disruptive behaviors.
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FIGURE 4 | Summary of Participant 4 (P4)’s data. CDBs, Challenging and/or disruptive behaviors.
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FIGURE 5 | Summary of Participant 5 (P5)’s data. CDBs, Challenging and/or disruptive behaviors.
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TABLE 3 | Categories of challenging and/or disruptive behaviors.

Challenging Unspecified Goofy

Characteristics of temper tantrums: Outbursts,

such as crying, screaming, throwing objects,

and pouting

Disengaging: Suddenly separating oneself from

an activity for no apparent reason; shutting

down

Class clown: Behaviors were those that were

intended to make others laugh

Stubbornness: Unwillingness to move on from

the current activity to a new task

Not doing as told: Refusing to respond to a

request

Distracted: Distracting themselves with

activities or behaviors that may be more fun or

sensory seeking

Being overly enthusiastic: Interjecting when it is

not their turn; speaking louder than others to

be the central focus

Intrusive: Invasion of someone else’s personal

space

Being self-conscious: Overly aware of oneself;

discomfort in a situation where focus may be

directed toward the individual

Self-stimulation or stimming: Behaviors that

were intended to soothe oneself

• Mild: dismissing an educational assistant during an explanation
and saying to an educational assistant, “You’re getting nothing!
Don’t touch it!”

• Moderate: hitting an educational assistant and kicking
a backpack.

• Extreme: cascade — First, P4 ran out of the room and into
the stairwell; his educational assistant followed. Then, the
educational assistant blocked the participant’s path and asked
him where he was going. He was breathing deeply and tried
to calm himself down. After the educational assistant asked for
him to return to class, he kicked the educational assistant in
the stomach. He seemed shocked at his kicking behavior. The
educational assistant told him firmly that it was not okay to kick
and tried to bring them back to the classroom. However, he hid
in the washroom. Finally, a teacher and the executive director
both had to intervene to return him to the classroom.

Stubbornness was observed among all participants.
Examples include:

• Refusing to come back to class (after taking a planned/scheduled
break) which was characteristic of P3. The trigger
may have been her mother’s presence in the building;
indeed, her mother noted during the intake interview
that P3 will “remove herself from the classroom” and
run to her when she does not want to participate in
the activity.

• Turning one’s body away to continue using an iPad
when asked to put it away, which may have been
triggered by a deep engagement with an activity on
the iPad.

• Not finishing the snack or lunch on time and
then refusing to stop eating because the break
is over, which may have been triggered by
continued hunger.

Being overly enthusiastic was characteristic of one
participant who seemed to be highly interested in most
activities during the summer school. The trigger for
these behaviors may have been wanting to participate
in the activities, but disrupting the teaching flow.
Examples include:

• Interrupting the teacher,
• Grabbing a pen from an educational assistant who was

explaining the activity, and
• Shaking a cue card in someone’s face (where the activity

involved using the cue card; in this instance, the participant also
had a large smile and seemed highly interested in the activity).

Being self-conscious was observed in only two participants. The
trigger for these behaviors may have been difficulties focusing on
the task or feeling vulnerable. Examples include:

• Playing with one’s shirt and pants during class,
• Wrapping one’s arms around oneself, and
• Looking around during class.

Unspecified Behaviors
Unspecified behaviors did not have triggers. There were four
types of unspecified behaviors: disengaging, not doing as told,
intrusive, and self-stimulation or stimming. All participants had
disengaging and not doing as told behaviors, which comprised the
majority of unspecified behaviors.

• Examples of “disengaging” are leaving the room suddenly for a
break (when the participant was supposed to be in class) and
playing with a hat instead of doing work during class.

• Examples of “not doing as told” are being uncooperative, not
answering a question asked by an educational assistant, refusing
to give a book back to an educational assistant by sitting on
it, and sitting on the ground instead of participating in the
yoga class. One participant also said, “You go, I stay!” to their
educational assistant and crossed their arms when asked to
stand up and go pretend grocery shopping with the rest of
the class.

All participants also had intrusive behaviors, but these occurred
infrequently based on classroom and parental observations.
Examples include:

• Pushing an educational assistant’s head down toward the table,
• Leaning on the teacher instead of working,
• Touching or reaching for an educational assistant’s face without

consent to do so, and
• Grabbing items from others.
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Lastly, the only instances of self-stimulation/stimming were from
P3. P3 often shook her doll toy, sometimes to the point of
total distraction.

Goofy Behaviors
Goofy behaviors were developed given our interpretation that
participants were having fun and socializing by displaying those
behaviors in a protected place among peers, but were also
disturbing the flow of the class. These behaviors were categorized
as class clown or distracted.

• Examples of “class clown” behaviors include pretending to lick
an educational assistant, looking at the number line through
fingers (like cheating), flicking water onto the table and another
student using a paintbrush, and painting on the table instead of
the paper.

• Examples of “distracted” behaviors are swiveling around in an
office chair; hitting a paper worksheet against one’s face; and
saying “I need your finger please” to a teacher, which was
unrelated to the task at hand.

Although four participants (all boys) had goofy behaviors during
the summer school, P3 (girl) did not have any.

Contributing Factors
We also found some relationships between physical activity,
sleep, and CDBs (Table 2; Figures 1–5). For all participants,
physical activity in the daytime seemed to affect sleep quality
on the same night. Higher levels of physical activity seemed to
increase sleep quality.

• For P1 and P2, this increased sleep quality may have resulted in
fewer CDBs the following day.

• For P5, the trend appeared reversed: less physical activity seemed
to lower sleep quality, which increased the occurrence of CDBs
the next day.

Families also perceived links between physical activity, sleep, and
CDBs. For example:

• P2’s family reported, “When he is sleep deprived, he is not as
compliant, more rigid in thinking andmore emotional” and “He
flips from activity to activity quicker if he hasn’t had enough
sleep, [which] may be because he knows that he will ‘drop’ if
he stops.”

• P3’s mother reported that “exercise puts her in a state of
relaxation and helps her to fall asleep.”

• P5’s family reported that, “He’ll be tired when he’s done a lot
all day” and that he is a “busy kid [who] usually [goes] to bed
really well.”

DISCUSSION

Kleinman (35) suggests the utilization of narratives in clinical
history-taking to contextualize illness. We adapted this concept
for application in the community setting, namely in a summer
school setting for individuals with Down syndrome. As a team,
we first listened to the parental narratives. Then, we explored
and merged our understandings from the narratives with our

FIGURE 6 | Visualization of our explorative approach. The observed individual

is located on the stage and is surrounded by their community (individuals

sitting in the theater, including parents, family, healthcare professionals,

educators, etc.). Depending on the strength of the spotlight (in our context,

training-based rigor), a higher or lower visual acuity might be achieved and

depending on the positioning of the spotlights, the dimension of the shadow

changes.

structured observations. All CDBs were reviewed with visualizing
descriptions (like in movie sequences) from the participants’
(assumed) perspective using in dubio pro reo (in cases of doubt,
then for) (22), which in our context meant to not label but
describe. We were able to create new narratives as plots or
scripts to explain why certain CDBs might have happened, which
were shared with the parents and then the summer school
team. Mattingly (36) calls the creation of such shared new plots,
“therapeutic emplotment” (p811). Our new plots were reviewed
and negotiated before presentation among the two independent
RAs, with clinicians, and eventually with the parents, and in one
case the siblings, of the participants. This exercise resulted in the
creation of an explorative approach (Figure 6), which can widen
our standardizedmedical and psychological approaches to CDBs.
Traditional approaches use Venn diagrams to visually summarize
mutually exclusive and co-existing factors, independent of a
formal statistical analysis (39). Our understanding is that the
perspective of the viewer affects what the viewer can see (3, 21),
and the positioning of the spotlight may change the dimension
of the shadow and what is visible and not visible. Moreover,
depending on the strength of the spotlight (in our context,
training-based rigor), a higher or lower visual acuity might be
achieved. Thus, our explorative approach allows us to focus
on the observed individual and review their behaviors without
connoting them as appropriate or inappropriate, despite the
fact that the behaviors may be challenging and/or disruptive for
parents and teachers alike.
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Categories of Challenging and/or
Disruptive Behaviors
CDBs are constructed (2, 40) and contextual where “the
individual shapes his or her environment and in turn is shaped
by it” [(41) p228]. In our analysis of observed CDBs, three non-
stigmatizing and non-clinical categories emerged to describe the
behaviors within the context of a summer school attended by
individuals with Down syndrome.

First, challenging behaviors, such as being slow, inattentive,
or moody, may have a variety of triggers. Although individuals
with Down syndrome have deficits in processing speed (42), as
autonomous individuals, they may have simply wanted more
time to finish eating or to engage in a different activity. Theremay
also have been an extrinsic trigger. For example, in P4’s temper
tantrum cascade described in the previous section, it surfaced
that the educational assistant told the participant that he was
untrustworthy and he could not go to the washroom by himself,
which may have initiated his challenging behavior. Challenging
behaviors may provoke dialogue to understand what happened
and to negotiate future activities. However, if individuals are
injuring themselves or endangering others, applied behavior
analysis (16, 43) or positive behavioral support (44) could be
used to extinguish the challenging behaviors and/or implement
replacement behaviors.

Second, we interpreted behaviors for which we could not
identify specific triggers as unspecified. These neutral descriptions
signal the need for further assessment and exploration to
understand the origins of unspecified behaviors. Unspecified
behaviors may not be inherently problematic. Instead, they invite
a review of the setting to determine the extent to which it met
the needs of the participants. A biomedical explanation could
be slower processing speed or sensory processing abnormalities
(45, 46), which may limit one’s participation in activities and thus
cause emotional vulnerability. For example, during the intake
interview, one mother told us that her son during a trip would
suddenly sit down in the street, become tearful and say, “It’s
the Down syndrome way.” Indeed, all five families reported in
the intake interviews that feeling overwhelmed was a trigger for
their children’s CDBs (for P1, this was described in terms of
feeling anxious).

Third, goofy behaviors interrupted the teaching flow and were
thus considered CDBs. Reviewing the contextual framework,
however, we realized that goofy behaviors were initiated in a
social environment with peers and familiar others. According
to our observations, they were not purposefully challenging or
disruptive, but light-hearted. During the review of a previous
version of this manuscript, a reviewer challenged our category
of goofy behaviors by asking, “Goofy behaviors, if disruptive,
should still be coded as challenging too? Likely have a root
cause of avoidance?” Although teachers or parents may view
goofy behaviors as avoidance or non-compliance, after reviewing
the triggers of goofy behaviors in the context of being together
with peers in long teaching sessions of 90min, we interpreted
them as stemming from a place of being harmlessly silly.
Avoidance was not considered as a possible trigger because
the interpretation pathologizes CDBs without considering the

context and the variety of factors causing laughter, a basic human
emotion that promotes learning and creativity (47). Indeed, goofy
behaviors may not be issues for individuals with Down syndrome
themselves, but actually issues for us (including teachers) who
wish to maintain a particular flow to satisfy learning standards.
Interestingly, P3 was the only participant who did not have any
goofy behaviors in the classroom setting, despite her mother’s
description during the exit interview that her daughter loves to
joke around when she is at home. Was P3 possibly constantly
stressed or just adherent to the rules of the summer school? Upon
further inquiry, P3’smother alsomentioned that her daughter has
a perfectionistic side, which may have influenced her behavior
at summer school, going along with a wealth of challenging and
unspecified CDBs.

Contributing Factors
In addition to the CDB-related considerations, we found some
relationships between physical activity, sleep, and CDBs. In
one case (P3), physical activity helped the participant to sleep
better than usual and be able to fall asleep at the scheduled
time. Most participants had higher sleep quality after being
physically active during the daytime and, for two participants,
this higher sleep quality was associated with fewer CDBs the
following day. Further, three families (P2, P4, P5) reported very
high levels of daily physical activity. Although a large amount
of physical activity could be considered normal, it could also
conceal symptoms ofmedical conditions, such as familial Restless
Legs Syndrome (RLS), as is suggested for other patient groups
(48, 49). RLS is a sensorimotor neurologic disorder causing
sensory seeking behaviors (50). The presence of insomnia and
positive family history among participants suggested that these
individuals may be on the RLS-spectrum; we assumed that the
sensorimotor discomfort was reduced by physical activity. Thus,
physical activity may be an important factor to investigate in
relation to CDBs.

In addition to RLS, sleep-disordered breathing is highly
prevalent in individuals with Down syndrome (51–56). Sleep-
disordered breathing can cause non-restorative sleep, which
can in turn affect one’s executive functioning (57), vigilance
and attentiveness (58), and mood (59). This chain of effects
compromises one’s academic performance and physical and
emotional wellbeing and can cause vulnerability, all of whichmay
lead to CDBs. Thus, sleep problems should also be reviewed as
potential triggers for CDBs.

Creating a New Script for CDBs: The Value
of Narratives and Observations
Although our framework of CDBs was developed using rigorous
methods, we acknowledge that whether descriptions such as
stubborn, self-stimulating or stimming, and intrusive truly differed
in scope and could be labeled as challenging, goofy, or unspecified
depended on emotional manifestation (e.g., laughter, violence).
Furthermore, the observers’ training background and final
negotiation or discussion of the context in which behaviors
happened will affect labeling. For example, although being
self-conscious was categorized as a CDB, it may reflect the
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vulnerability of the participants. Laughter may interrupt the flow
of teaching and may be a CDB for the teacher or parents, but
not the RAs and reviewing clinicians, both of whom were at
arms-length to the incidents.

Extant diagnostic checklists that capture CDBs [e.g., Behavior
Problems Inventory (60); Teacher Report Form (61); Nisonger
Child Behavior Rating Form—Teacher Version (62); Vanderbilt
ADHD Diagnostic Teacher Rating Scale (63)] include many
questions with negative connotations. For example, the first item
on the Vanderbilt ADHDDiagnostic Teacher Rating Scale asks if
the individual “fails to give attention to details or makes careless
mistakes in schoolwork” (63). Are “mistakes” not learning
opportunities? Likewise, the first item on the Teacher Report
Form asks whether the individual “acts too young for his/her age”
(61). To whom is the individual compared when considering if
they are “too young”? In contrast to these checklists, interestingly
all developed in the context of diagnosing behaviors, we suggest
an immediate review of CDBs in the situational context and
the exploration of the severity and impression of each CDB
without clinical diagnostic labeling. A review of CDBs in a
non-judgmental exploratory framework (Figure 6) allows one to
reflect on the interchangeability of the observers’ perceptions and
conflicts of interest (e.g., teaching in a quiet environment) and
respects the autonomy of the individual subject.

As advocated by Gorman et al. (15), “a primary task for the
clinician is to engage the patient and family in a collaborative
process to choose among reasonable options, including the
option to forego medication [emphasis added]” (pp73–74).
However, despite the availability of applied behavioral analysis as
a non-pharmacological approach to CDBs (16, 64), strategies to
manage CDBs rely heavily on stimulant and antipsychotic use,
particularly in North American medical practice (65–67). In this
context, our explorative approach allows for reflection before
medication treatment is considered. The model accommodates
the perspectives of the affected individuals and enables a review of
the possible explanatorymodels before any negatively connotated
diagnostic labels are made. The recognition of probable familial
RLS, which could be partly treated by physical activity, proves
that there are many non-pharmacological treatment strategies.
This supports a personalized approach to the affected individuals
if the root causes of CDBs are recognized. Our grounded,
pragmatic approach can be utilized by non-professionals as
a beginning step to capture relevant information and to
explore CDBs.

Strengths and Limitations
We collected descriptive, non-judgmental information by non-
professionals in a first attempt to create an explorative approach
for reviewing CDBs. We used interviews and observations and
expanded educational and medical perspectives with therapeutic
emplotment, a methodology from medical anthropology. This
research builds on our previous work integrating narratives
in clinical history-taking (68) and structured behavioral
observations (21, 50, 69, 70), and on similar studies that have
been undertaken in other clinical populations (71–75). Using
such a concept (50) was useful for understanding how CDBs may

be interpreted and how observable symptoms of physical activity
and sleep (e.g., length, disruptions) may affect CDBs.

We focused on five adolescents with Down syndrome as one
example of ID, but our concept is applicable to ID in general
irrespective of the etiology and categorical diagnoses. However,
we had a small sample size and did not investigate unobservable
parts of physical activity and sleep, such as affective responses,
the significance of restorative sleep, and restlessness. Although
participating families appeared to accept our explanations at
the exit interview, we did not follow-up with the participants
in a medical setting and cannot report to what extent our
explanations were used or implemented by the families. Still,
our findings were shared with families and professionals at the
DSRF, and all (except for a clinician) agreed with our approach
and recommendations.

One other limitation is that we were not able to provide
detailed medical data and static psychosocial triggers of the
subjects enrolled. In future studies aiming to validate our
findings in a larger number of subjects, information about
concomitant medications, physical comorbidities, the severity of
ID, and psychosocial background should be collected. Finally,
the category of unspecified behaviors needs further exploration.
Play therapy (76, 77) may be an appropriate setting for further
characterization of this category.

CONCLUSION

In this study, we explored the nature and possible triggers of
CDBs of individuals with ID.We focused on five adolescents with
Down syndrome, given that they form a cohort with comparable
comorbidities. From our interviews and observations, two
findings surfaced as significant. The first, and most important,
finding was that we should consider our own perceptions and
connotations of CDBs in a non-judgmental way, and room
for light-hearted behaviors should be created as not all may
be truly challenging or disruptive. The second finding was that
physical activity had a visible positive effect on sleep quality
and CDBs the following day, suggesting that there may be a
biological, in addition to a psychosocial, aspect to CDBs. In
summary, this study reminds us that we all need to reflect on our
perspectives, to be non-judgmental, and to consider the context
in our interpretations. The creation of a new script for CDBs,
utilizing in dubio pro reo, is a step toward personalized medicine
and personal meaningful outcome measures.
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