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e mar Many children with autism spectrum disorder (ASD) have gastrointestinal

(Gl) abnormalities and associated bowel elimination problems such as fecal
® incontinence, constipation, and diarrhea (Gubbiotti et al., 2019; Lefter et al,,
Mission First. Every Individual, Every Day. 2020). These problems may be the result of impaired parasympathetic activity,
increased endocrine siress response, gut dysbiosis, food allergies, fiber-restrictive
diets, and certain medications (lbrahim et al,, 2009; Kang et al., 2014).

Page 1

PUBLICATION: Behavioral Interventions, February 2022

Article: Health Monitoring of Students with Autism Spectrum Disorder: Implementation
Integrity and Social Validation of a Computer-Assisted Bowel Movement Tracking System

February 2022

BIRD €T AL. W”_.EY 5 u‘
WILEY
3 = Flushed TAB
LE 2 Socjal validity i
=LoA ly ratings by paj . "
ONoBM ¥ parents and gastrointestinal (GI) physicians
Typel
 Typel Questionnaire stater
NType2 ment
#Type3 The bowel m N Average rating T
#Typed el movement tracking system at the residential school Ll DS
2 i monitors bowel movements colaccurately 5.0 47
] The bowel . i
5 movement tracking system T—
2 " at the residential sch J i
g . valuable data during physician vists olprovides 50 47
e The bristol stool chart clearly classifies types of bowel movements 50
— e bowel "
’ 3 " " mfd':;"fe'"e"' tracking system at the residential school provides. “7
atment, Education, Assessment & N o mking decsions bt over ey >0
n 4 : 6 a N The bowel movement tracking syste i
g N extendod svatuat '8 system at the residential school provides 50
Prac tlce ]n CO Unf ty an d = § . ation of interventions to treat Gl problems 2 47
fe: 1: strongly disagree, 2: dis "
k gree, msagree, 3: neither dic
; .| I ” | . ‘ & er disagree nor agree, 4: agree, 5t strongly agree.
idential Programs SEEE : management were directe at highty conpi
22352 z ) at highly conspicuous dail i
Z525%% G with students on a daily basi 'y routines, namely bathroom visits that parti
________ mentation e ly b‘as& These factors plus the user-side facility of the system may h Damu?ams onaucted
1 ! e 11 notwithstanding the need for more formal evaluation, v contrbuted to imple-
jal Issue on Verbal Behavior Research BEE0E) ot e o tiin and e, Qi

movement tracking on integrity. Of course, BST W

FIGURE 2 Example bowel movement chart efficacious with a computer-assisted system

‘ o Social vlidity is a valuable evaative mease] WILEY——
data-entry screen and a reporting module. Figure 2 illustrates the appearance of a student bowel movement chart et al. 2018; Gravina et al, 2019; Luisell, 20211
created within the system. Programs should provide feedback about service | team to review student health plans, consult with physicians, and consider changes to diet, medication, nutrition, and
Supervisors, nurses, and allied health professionals at the residential school reviewed the bowel movement study, we targeted professionals who manageq mp physical activity. It is advantageous, too, that timely alerts free providers from labor-intensive retrospective analysis
into the system as described, then selected “all reports” to produce student charts and narrative reviewing the health monitoring data, For example, of paper and electronic charts to arrive at treatment decisions, possibly reducing hospital visits occasioned by severe
rts are reviewed when email alerts are sent to these individuals, during scheduled appointments Physical actvity, and hydration status ofstucients constipation, bowel obstruction, and diseases of the G tract.
2022 | Accepted: 14 February 2022 ind at the discretion of school administrators. Copies of reports are also sent either electronically via ity questionnaire reported that the bowel N The study was limited to a single human services setting notwithstanding a relatively large participant sample.
Received: 14 December 2021 | Revised: 12 February to parent-guardians each month and upon request with students. Parents also judged the s :"oveme"t Also, we conducted a descriptive evaluation without experimental control such as introducing bowel movement
50" 10.1002/bin 1874 WILEY of bowel movemi:::;i:::a tracking training with participants sequentialy in 3 multple baselne design across group homes (Kazdin, 2011,

Despite the dvantages of compi isted data recording and instrumentation technology (Whit-

I validity assessment coy
uld h,
2 ing & Dixon, 2014; Yanagita et al,, 2016), some service settings may not be able to support or pay for large-scale

WILEY mple, asking informants to s}

I t the residential s that might refine data reco
. s new employees at the residential N " and-encil " : N . fon Integrity?
autism 160 din greater detsi—did the b paper-and-pencil and digital methods of data recording compare relative to accuracy and implementation integrity’

0 implement the bowel movement Second, different approaches to training data recording competency with care providers should be evaluated. And

RESEARCH ARTICLE g and performance managem| BIRD 1 A
RESEARCHAZ ~

adoption. Finally, many system variations are possible and should be studied in future research. For example, how do

Health monitoring of students W.lth . ity and n guidelines, demonstration of data %0
er: lmp|ementatlon integrity ills training (BST: Viadescu & Mara

t medications and general hea

he social valdity questionnyy] 2 PTESeTted I ths study, research assessment ofthe opinions and recommendations from care providers and other

ectrum d|s°rd - Viadescu & Mar: £ % € iems with reverse coding 5 stakeholders can inform system changes that facilitate health monitoring among children with ASD.
Sp! . bowel ort implementation integrity in vi @ esiy "
i I'dation ofa COmPUter'aSS|S e sent in the group homed throughof g <180 and operation, the boy
1 = '8 enterprise-level ACKNOWLEDGMENT
S°C|a| va ck, and confirm the status of data " " level database. T h ived no fundi
t tra cking SyStem nd creating an email address e authors received no funding.
movemen is pulled from an existing sch
L rver agreement ers configured with standard CONFLICT OF INTERESTS
i drew Shlesinger | Haritha Gopinathan | B tably, the bowel movement trd  The authors declare that they have no conflicts of interest.
Frank Bird | Andrew iselli ) S 50 additional funding. The resid
Jessica Buckley | James K. Luise server agreement (I0A) by havin 5 cenronment w4
Kimberly Duhanyan | dently with the participant who 5 2 st s ith data stor ETHICS APPROVAL
n a hardcopy form that was lat i esular b:v:,“‘,"’”e"‘ 25 a uniqu Al procedur jiewed and approved by senior adminis t the residential school and were in accordance
 nent was scored when both parti oy ‘el movements, the with U.S. Federal Policy for the Protection of Human Subjects.
Melmark New England, Andover, Abstract —_ o ed directly to nurses, clinician|
i e
Massachusetts, USA ' i a ectrum disorder (A 2 2
HARITHA GOPINATHAN, M.S. Health Informatics (HIM Vany cirnwih s s 05 20
’ .>. Mealth Intormatics trointestinal (GI) problems and associated feca Research data are not shared.
Correspondence gas N ibe the design FIGURE 3 Percent implementation integrity across two group homes
James K. Luiselli, Melmark New England, 461 nence, constipation, and diarrhea. We describe
i , Andover, MA, 01810, USA. g - ass health monitoring 5 - . o N
e e ememarkne 1 and operation of a computer-assisted ‘s TABLE 1 Social validity ratings by clinicians, supervisors, and nurses ORCID
" system for tracking and recording bowel movements 2 = James K. Luiseli ® https: /orcid.org/0000-0001-6989-9155
ot 4 tem by
residential school. Implementation integrity of the system by Questionnare statement rating
roviders was 100% for six targeted students with ASD The bristol stool chart clearly classifies types of bowel movements a7 REFERENCES
carep w6t ulties. The utility, objectives, and effectiveness T R R S G e Ao e D e S ) e G R iy 43 Call, N. A, Mevers, J. L., McElhanon, B. O., & Scheithauer, M. C. (2017). A multidisciplinary treatment for encopresis in
and Gl difficulties. The ' . fes- ) ) ) ) . children with developmental disabilities. Journal of Applied Behavior Analysis, 50, 332-344, https:/doi.org/10.1002/
itively by supervisory prot ‘The bowel movement tracking system provides useful data when parents meet with their GI physician 43 :
of the system were rated positively jaba.379
d Gl physicians. Our discussion focuses The bowel movement tracking system provides useful data for nurses making decisions about over-the- 43 Cicero, F. R., & Pfadt, A. (2002). Investigation of a reinforcement-based toilet training procedure for children with autism.
sionals, parents, an P! ) data recording and counter medications Research in Developmental Disabilities, 23, 319-331. https:/d 10.1016/5089: -1
on the advantages of computer-assisted d2 The bowel movement tracking system provides extended evaluation of interventions to treat Gl problems 43 DiGennaro Reed, F. D., Hirst, J. M., & Howard, V. J. (2018). Empirically supported staff selection, training, and management
i logy for documenting health meas- 5. In D. D. Reed, F. D. DiGennaro Reed, & J. K. Luiselli (Eds.), Handbook of crisis intervention and developmental
instrumentation technology The bowel movement tracking system is useful for health monitoring of students with Gl concerns 42

d quality in chil- s (pp. 71-85). Springer. https://doi.org/10.1007/978-1-4614-6531-7_5

ures such as b Note: 1: strongly disagree, 2: disagree, 3: neither disagree nor agree, 4: agree, 5: strongly agree. ., Dovean, K., Takahashi, N., & Beversdorf, D. Q. (2019). The relationship among gastrointestinal symptoms,
. problem behaviors, and internalizing symptoms in children and adolescents with autism spectrum disorder. Psychiatry,

dren with ASD. 9,10-194. https://doi.org/10.3389/fpsyt.2019.00194

Ferguson, J. L, Cihon, J. H, Leaf, J. B, Van Meter, 5. M, McEachin, J, & Leaf, R. (2018). Assessment of social validity trends

| in the Journal of Applied Behavior Analysis. European Journal of Behavior Analysis, 20, 146-157. Published online: 14

| autism spectrum disorder, bowel move October 2018. htps://doi.org/10.1080/15021149.2018.1534771

data recording, health monitoring Gravina, N, Villacorta, J., Albert, K., Clark, R, Curry, S., & Wilder, D. (2019). A literature review of organizational behavior

_— < e
management interventions in human services settings from 1990 to 2016. Journal of Organizational Behavior Manage-
Kl M B E R I_Y D U H A N YA N M Ed |_A BA BC BA 4 | DISCUSSION ment, 38, 191-224. https://doi.org/10.1080/01608061.2018.1454872
’ . N !

N We described a computer-assisted system of bowel movement tracking for health monitoring of students with ASD
1 | INTRODUCTIO . X . R ualid : "
including evaluation of implementation integrity and assessment of social validity. The system was associated with

owel movement frequency an

agree) for each statement. Four of the six GI physicians completed the questionnaire (return rate = 66.6%) with an

KEYWORDS average rating of 4.7 per statement (‘agree”).

ments, computer-assisted

Many children with autism spectrum disorder (ASD) have gastrointestinal (Gl) abnormalities and associated bowel
| (GI) liti i
i ) have g
i autism spectrum disorder (/
elimination problems such as fecal ncontinence, constipation, and diarrhea (Gubbiotti etal, 2019; Lefteretal 2020)
hese problems may be the result of impa| red parasympathetic activity: increased endocri n‘e stress response, gut
food al erY 4 certain medications (Ibrahim et al. 2009; Kang et al., 2014). As

maximum measurement reliability and implementation integrity was exemplary among a large group of residential
care providers. Persons responsible for system administration, parents of students, and Gl physicians were uniformly
positive about the objectives, methods, and effectiveness of bowel movement tracking.

Participants were taught to use the bowel movement tracking system during their orientation training as new
care providers at the residential school followed by in vivo supervision “on the job.” This combination of simulated
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“wileyonlinelibrary.com/journal/bin training and post-training performance management is recognized as an evidence-based approach with human

Behavioral Interventions, 2022:1-11. services employees (DiGennaro Reed et al., 2013; Lerman et al., 2015; Reid, 2017). Further, training and performance
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Social validity is a valuable evaluative measure but underreported in human

services research (Ferguson et al, 2018; Gravina et al., 2019; Luiselli 2021b). Wolf
(1978) emphasized that direct and indirect consumers of programs should provide
feedback about service provision that reflects acceptance and approval. In the present
study, we targeted professionals who managed the bowel movement tracking system
and made decisions from reviewing the health monitoring data.
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