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Abstract

Objectives Menstrual hygiene management (MHM) is a critical area of daily living skills for neurodiverse menstruators
in which few evidence-based interventions exist. This study evaluated the acceptability and social validity of a caregiver-
mediated intervention for youth on the autism spectrum utilizing behavior skills training, animated video modeling, task
analysis, and telehealth services to improve changing a menstrual pad.

Methods The consultant recruited three youth and caregiver dyads to test the intervention and collect acceptability and
social validity assessments. Materials varied based on the phase of the study; however, a typical trial required data collection
sheets, youth’s underwear, a menstrual pad, and, during intervention, the video model and hardware technology. A multiple
baseline design across participants and reversal design were used to demonstrate experimental effects. Due to the sensi-
tive nature of the study, independence and accuracy data were collected by caregivers and analyzed later by the consultant
through visual analysis.

Results Overall, youth participants improved their percentage of independent and accurate steps of changing a menstrual
pad. Furthermore, caregivers reported moderate to high levels of acceptability of the telehealth service delivery and animated
video modeling, as well as the overall MHM training program measured by the Technology Acceptability Model-Fast Form
(FF-TAM) and the Behavior Intervention Rating Scale (BIRS), respectively. Youth reported high levels of acceptability of
the MHM training program as measured by the Child Intervention Rating Profile (CIRP).

Conclusions Results suggest that a technology-based, caregiver-mediated MHM intervention for neurodiverse youth would
be considered acceptable and socially valid by caregiver and youth participants.

Keywords Menstrual hygiene management - Telehealth - Video animation - Autism - Parent/caregiver training

Persons on the autism spectrum experience marked chal-
lenges in their ability to independently perform daily liv-
ing skills (DLS), an important part of everyday adaptive
functioning (Pugliese et al., 2015). DLS includes a wide
range of self-care tasks such as bathing, eating, dressing, and
managing menstrual hygiene. While numerous evidence-
based techniques exist to support neurodiverse persons,
those exploring menstrual hygiene management (MHM) are
less prevalent (Ersoy et al., 2009). According to the Global
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Menstrual Collective, menstrual health consists of five
essential elements: (1) access to punctual, developmentally
appropriate, and evidence-based information; (2) fulfillment
of bodily-related care through personal preferences, hygiene,
comfort, privacy, and safety; (3) prompt and adequate treat-
ment for menstrual-related discomforts or disorders; (4) a
supportive community that provides key resources with the
aim of empowerment; and (5) active and voluntary participa-
tion throughout life without fear of menstrual-related bias
or violence (Hennegan et al., 2021). Without these compo-
nents, neurodiverse individuals may experience an elevated
risk of infection, difficulty concentrating, bodily discomfort,
feelings of shame and embarrassment, and reduced rates of
school participation during their menstrual cycle (Hennegan
et al., 2016; Torondel et al., 2018).
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To maintain proper MHM, menstruators on the autism
spectrum may face a unique and heightened set of challenges
in the form of sensory sensitivity and restricted and repeti-
tive behaviors and movements, where one or more of these
can cause significant disruption to a menstruator’s daily
functioning (Burke et al., 2010; Lee, 2004; Steward et al.,
2018). Neurodiverse menstruators may also start puberty
before their neurotypical peers and have a greater chance
of gynecological disorders; common examples include
heavier periods (menorrhagia), painful abdominal/pelvic
cramps (dysmenorrhea), and irregular cycles (Burke et al.,
2010; Corbett et al., 2020; Hamilton et al., 2011). Caregiv-
ers of neurodiverse youth have expressed concerns related
to puberty and menstruation, such as how to best support
their youth in managing related challenges and navigating
the scarcity of maturation education available in their school
(Cridland et al., 2013; Nichols & Blakeley-Smith, 2009).
With the potential risks for menstruators on the autism spec-
trum, there is a dire need for caregivers, educators, and/or
service providers to supply supports (i.e., comprehensive
educational materials and MHM training opportunities) in
advance of menses (Steward et al., 2018).

Several strategies are available to support neurodiverse
menstruators with MHM. A task analysis of these skills is a
common approach and involves breaking an entire task into
smaller, more manageable steps (Wong et al., 2015). A task
analysis explicitly includes the unstated components associ-
ated with the task, such as going into the bathroom, standing
near the toilet, pulling pants and underwear below the knees,
and sitting on the toilet. MHM task analyses have demon-
strated positive results when taking the form of a social story
(Ariyanti & Royanto, 2017; Klett & Turan, 2012), or a visual
list (Richman et al., 1984; Veazey et al., 2016), while using
simulation on different models including humans (Ariyanti
& Royanto, 2017) and dolls (Altundag & Calbayram, 2016;
Ersoy et al., 2009; Kirbas et al., 2020). Task analyses have
also evolved over time; they vary in form, model, and indi-
vidual conducting the training. The person providing the
MHM support has shifted away from mostly researchers
(Ariyanti & Royanto, 2017; Ersoy et al., 2009; Kirbas et al.,
2020; Richman et al., 1984; Veazey et al., 2016), to nurses
(Altundag & Calbayram, 2016), caregivers (Klett & Turan,
2012), and peers (Kirbag et al., 2020). Researchers have also
explored task analyses in combination with other behavioral
strategies such as chaining procedures (Richman et al., 1984;
Veazey et al., 2016) and prompting (Ersoy et al., 2009). Suc-
cinctly, a task analysis is a socially acceptable and effective
intervention to increase MHM independence for neurodi-
verse persons (Ersoy et al., 2009; Klett & Turan, 2012).

Another strategy available to support MHM is video
modeling (Ariyanti & Royanto, 2017). Rooted in Bandura’s
social learning theory, video modeling extends the possi-
bilities of learning that result from watching a live model
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perform a skill by utilizing technology to record individu-
als modeling the desired skill (Bellini & Akullian, 2007).
Despite being recognized as an effective instructional
method for a wide variety of skills, the sensitive nature of
certain DLS, like MHM, makes traditional video modeling
an unsuitable strategy (Darden-Brunson et al., 2008; de
Bruin et al., 2013). Therefore, incorporating animation into
video models for MHM is a strong alternative to address
this challenge in a more socially valid way (Drysdale et al.,
2015; Mclay et al., 2015). Learning through modeling is
more salient when the viewer perceives the model as similar
to themselves in some way (Bandura, 1977). Animated video
characters can be customized to match the model’s appear-
ance to that of the learner, increasing the possibility that the
viewer engages with the video. In contrast to typical video
modeling, video animation offers a more entertaining and
aesthetically pleasing modality for learning new skills; fur-
thermore, this creativity has demonstrated success in mini-
mizing escape-maintained behavior and promoting effective
learning environments (Geiger et al., 2010).

Many of the current studies targeting MHM for this popu-
lation have yet to explore telehealth as an additional means
of service delivery. Telehealth describes the utilization of
technology to provide medical and mental health services
to clients synchronously (e.g., videoconferencing) or asyn-
chronously (e.g., email, mobile apps, websites; American
Psychological Association, 2014). At the start of the mil-
lennium, approximately 2% of psychologists had provided
telehealth services via internet, satellite, or closed-circuit
television in their professional careers (VandenBos & Wil-
liams, 2000). Presently, the extent of research on telehealth
has spiked, in particular after the start of the COVID-19 pan-
demic, with 96% of psychologists treating patients remotely
(Canady, 2020; Ellison et al., 2021). The application of tel-
ehealth now yields access to a growing variety of services,
such as diagnostic and other related health assessments,
intervention, consultation, supervision, and training (Fis-
cher et al., 2019; Ore, 2021; Sutherland et al., 2019), across
a greater number of remote and rural communities (Little
et al., 2018; Ore, 2021; Simacek et al., 2020; Tsami et al.,
2019). Caregivers found telehealth acceptable for its ease
of use, reduced financial costs, fewer disruptions to daily
routine, increased flexibility, and minimal to no transporta-
tion concerns (Ellison et al., 2021; Little et al., 2018; Ore,
2021; Tomlinson et al., 2018). The use of telehealth resulted
in less stress for caregivers and neurodiverse youth, as well
(White et al., 2021).

Telehealth, when used in the delivery of behavior skills
training (BST) to support skill acquisition, has demon-
strated promising levels of social validity and acceptabil-
ity by both practitioners and caregivers (Boutain et al.,
2020; Carnett et al., 2021; Dogan et al., 2017; Rios et al.,
2020). Providers have widely used BST to teach youth
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new skills and train both caregivers (Schaefer & Andzik,
2020) and practitioners (Rios et al., 2020) on intervention
procedures and strategies. BST typically consists of verbal
or written instruction, modeling, rehearsal, and feedback
components (Sarokoff & Sturmey, 2004). In a system-
atic review that explored using BST to train caregivers
as primary interventionists, Schaefer and Andzik (2020)
found that BST was a favorable tool for incurring positive
behavioral change. Other studies have outlined caregivers’
effective contributions and support in communication and
language development (Brown & Woods, 2016; Simacek
et al., 2017), feeding interventions (Diaz & Cosbey, 2018;
Mueller et al., 2003), and menstrual care (Klett & Turan,
2012). While maintaining procedural fidelity, caregiv-
ers have contributed to the generalization of target skills
(Brown & Woods, 2016; Klett & Turan, 2012) and have
also influenced the maintenance of skills within the natu-
ralistic setting (Buschmann et al., 2008; Roberts & Kaiser,
2011; Simacek et al., 2017). While research should con-
tinue to explore BST, delivery via telehealth is an effec-
tive method that could be applied to MHM interventions
and allow families the opportunity to address private and
sensitive concerns (Kirbag et al., 2020).

Existing research clearly highlights that many of the
previously mentioned strategies have improved different
domains of DLS in neurodiverse persons. However, these
strategies (i.e., task analysis, animated video modeling,
BST, and telehealth) together have yet to be examined to
address MHM. While this study intends to expand pre-
vious research on task analyses and MHM, it also aims
to contribute to the existing literature by evaluating the
acceptability and social validity of a caregiver-led inter-
vention, using animated video modeling, telehealth service
delivery, and BST to improve changing a menstrual pad.
Research questions and hypotheses are as follows: (1) Is
there a functional relation between the implementation of
a technology-based MHM program and an increase in the
percentage of independent and accurate steps completed
in the task analysis for changing a menstrual pad; (2) Is
there a functional relation between the level of prompting
required within the treatment training and an increase in
level of MHM skill acquisition; (3) Is there a functional
relation between treatment training and the percentage of
training steps completed by the caregiver; (4) To what
extent do caregivers find the MHM program training and
consultation delivered via telehealth and the technology-
based task analysis (i.e., animated video) acceptable as
measured by the Technology Acceptability Model-Fast
Form (FF-TAM); (5) To what extent do caregivers and
youth find the total MHM program acceptable as measured
by the Behavior Intervention Rating Scale (BIRS) and the
Child Intervention Rating Profile (CIRP), respectively.

Method
Participants

Eligible youth criteria included an age limit of 14 years
of age or younger; documentation of a clinical diagnosis
of ASD; and indication of menarche and independence
on several prerequisite skills to changing a menstrual pad
(e.g., using a toilet for bladder movements and cleaning
oneself after, dressing/undressing). Caregivers and youth
participants had to provide voluntary verbal and written
consent to participate in the study and research procedures.
Last, participants needed access to the internet and a tel-
econferencing device (e.g., laptop, desktop, tablet, phone)
to engage in telehealth services. The total sample size was
six (i.e., three caregivers and three youth participants).

Caregiver

Each youth worked closely with their caregiver. All caregiv-
ers for this study identified as a biological parent, female
assigned at birth, and had experienced or were experiencing
menstruation. The consultant interviewed caregivers using
the Developmental Profile, Fourth Edition (DP4) to measure
the youth’s developmental levels across cognitive, adaptive
behavior, social-emotional, physical, and communication
domains. Additionally, each caregiver reported their youth’s
independence level with hygiene-related tasks and support
required for completing multi-step (2-3) directions.

Youth

The names of the following participants are pseudonyms.
Amanda, an 11-year-old female assigned at birth who
presented with average scores across all DP4 domains,
was a member of the first cohort of participants. Amanda
demonstrated the ability to complete all hygiene-related
tasks and multi-step directions independently. Report-
edly, Amanda presented no behavioral problems when
engaging in hygiene-related tasks. Amanda experienced
her menarche during baseline data collection procedures.
Attrition occurred due to personal circumstances after
the collection of three treatment training data points.
Another member of the first cohort of participants,
Annie was an 11-year-old female assigned at birth who
presented with average DP4 domain scores for adaptive
behavior, social-emotional, cognitive, and communica-
tion, and below average for the physical domain. Annie’s
caregiver reported that she had not started menstruating,
could complete all hygiene-related tasks independently,
and required minimal support for multi-step directions.
Reportedly, Annie presented no behavioral problems
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associated with hygiene-related tasks, but did experi-
ence significant anxiety when discussing puberty-related
topics (i.e., menstruation). Anxious behaviors included
observable physiological responses such as becoming
pale in the face, increased sweating, quickened breath-
ing, and leaning her body against her caregiver.

A member of the second cohort of participants, Mal-
lory was a 12-year-old female assigned at birth who
presented with delayed scores on all DP4 domains.
Reportedly, Mallory could independently complete some
hygiene-related tasks (e.g., using the toilet for bladder
movements, and dressing/undressing), but required sub-
stantial support with completing multi-step directions.
Her caregiver reported that Mallory had not started
menstruating and exhibited elopement and tantrum-like
behaviors with hygiene-related tasks.

Consultant

The consultant was a graduate student in an APA-accredited
doctoral program in school psychology. At the time of the
study, the consultant had 2 years of direct experience pro-
viding feeding therapy and behavioral intervention services
via telehealth to neurodiverse youth and adolescents. In
preparation for this study, the consultant attended sexuality
education webinars, which incorporated effective teaching
methods for MHM to youth, adolescents, and adults across
all ability levels.

Fig. 1 Topics covered during
introduction to menstruation
video

Procedures
Video Technology, Hardware, and Software

The consultant and research team used personal laptop
computers (MacBook Pro 2017) to create animated videos
as well as implement all procedures with participants via
Chrome and Safari search engines. They created the ani-
mated videos through the web-based application Vyond,
which enables users to build animated videos for a vari-
ety of topics with vectored animation and drag-and-drop
functionality. For this study, researchers developed two
animated videos: the Introduction to Menstruation Video
(see Fig. 1), which gives a brief overview of menstruation;
and the Training Video (see Fig. 2), which provides the task
analysis of changing a menstrual pad. Both videos utilized
laptop microphone technology to provide voice-overs to
the subtitles. The consultant set the training video in the
first-person point-of-view (i.e., youth) and personalized it
to each youth and caregiver by modeling the animated char-
acters to resemble their real-life counterparts. To facilitate
later training implementation, the consultant spliced the
video into eighteen segments (to reflect the task analysis)
and inserted it into a slideshow, where each segment had its
own slide. To access the two videos, visit the University of
Utah’s Technology in Training, Education, and Consultation
(U-TTEC) Lab’s website (https://www.u-tteclab.com/tools-
and- resources.html).

...and the difference between a dirty and a clean pad.
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Fig.2 Step 7 of the training
video

In accordance with the BST protocol for the study, the
consultant and research team created an instructional video
using a video camera and video editing software (Sony
Vegas Pro 11) on personal laptop computers (MacBook
Pro 2017) to provide caregivers with an appropriate, virtual
model for both data collection and MHM treatment train-
ing implementation. The instructional video incorporated
a recording of the consultant modeling the steps of MHM
treatment training and directions on further support for the
youth if they did not comply or responded incorrectly during
a trial. This footage also employed a separate recording that
instructed caregivers on collecting independence, accuracy,
and integrity data.

Other Materials

For baseline procedures, the consultant requested that car-
egivers have a blank baseline data collection and integrity
form accessible to track progress during trials (see Supple-
mentary Materials). Caregivers collected baseline data via
a paper and pencil/pen method. Additional material require-
ments included a clean pair of the youth’s underwear and
menstrual pad placed within the underwear lining, extra
menstrual pads in the bathroom, and a trash can positioned
next to the toilet. During treatment training, the consultant
instructed caregivers to prepare all baseline materials (e.g.,
a menstrual pad placed in underwear, pencil/pen, clipboard,
extra menstrual pads in the bathroom, and trash can) and
treatment training data collection and fidelity forms (see
Supplementary Materials). Last, caregivers needed a cam-
era to take photos of specific steps and a device to stream
the animated video situated on a stable surface (i.e., phone,
tablet, or laptop).

Next, fold the pad
over and wrap it
once in toilet paper.

Setting

The consultant held meetings with the caregiver or youth via
telehealth (i.e., Zoom video conferencing software), where
each member engaged from a setting of their choice (e.g.,
bedroom, office). The only exception to this was for base-
line, treatment training, and treatment trials which occurred
within the youth and caregiver’s home bathroom.

Design

For the first cohort, the consultant used a multiple base-
line design (MBD) across participants. Due to participant
attrition, the MBD was incomplete and limited from a lack
of data points. For the second cohort, the sole participant
(Mallory) was shifted to a reversal design (ABAB). The first
phase of this design was the baseline, followed by treat-
ment training, treatment, and a second treatment training.
Although learning is irreversible, the reversal phase (treat-
ment) was identical to the baseline condition regarding the
prompts that were available.

Recruitment

For an illustration of the procedural timeline (see Fig. 3).
Recruitment for the study included the consultant approach-
ing local behavioral clinics that offered Applied Behavior
Analysis (ABA) services to youth and adolescents on the
autism spectrum. Clinic coordinators received an email
from the consultant with information related to the study
(e.g., procedures, contact information, inclusion criteria). If
requested, the consultant met in person or virtually to dis-
cuss study details in greater depth. Relevant clinic personnel
disseminated study information to clients and/or families
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Fig.3 Procedural Timeline

they believed would benefit from the study. Following, inter-
ested caregivers filled out an online form and, if caregiver
responses met the study’s criteria, the consultant contacted
them to discuss details and coordinate the initiation of study
procedures.

Puberty Education

The consultant provided separate puberty training to both the
caregiver and youth, including a slideshow with informative
videos, helpful tips, talking points, and resources. First, the
consultant met with the caregiver to deliver training covering
relevant puberty topics such as anatomy and terminology,
physical and social-emotional changes, increased hygiene
responsibilities, and public versus private boundaries. Fol-
lowing this, the consultant delivered complementary puberty
training to the youth. The consultant offered to provide the
puberty training to the youth exclusively, or with the car-
egiver present. Prior to the youth’s training, the consultant
reviewed the training with the caregiver to filter and add
content that could cause distress or be of potential benefit to
the youth, respectively. The standard topics for this training
included expected physical and emotional changes accom-
panied by puberty, public versus private boundaries, and
period information (i.e., MHM products, premenstrual signs,
and symptoms). The consultant and youth then considered
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ways the youth could advocate for their menstrual needs
across specific settings. After both training sessions, the con-
sultant shared additional menstrual-related resources with
the caregiver and youth.

Baseline

The consultant discussed baseline procedures with each car-
egiver after puberty training. The consultant reviewed the
procedural guidelines, which listed the necessary steps to
conduct a baseline trial and complete baseline data collection
and fidelity forms. Throughout, the consultant provided ample
opportunity for caregivers to ask questions or voice concerns.

During baseline procedures, the caregiver prepared all
necessary materials and inserted the clean menstrual pad
within the lining of the youth’s underwear. Next, caregivers
requested the youth to put on the underwear with a menstrual
pad already in place and then change the menstrual pad.
While the youth changed the pad, the caregiver observed and
recorded any steps the youth completed correctly or incor-
rectly on the data collection form. The caregiver avoided
feedback, prompts, or guidance during this process. The only
exception occurred when the youth was attempting to dis-
card a menstrual pad and/or its packaging into the toilet, at
which point the caregiver directed the youth to put the men-
strual pad and/or its packaging in the trash can. Regardless
of whether the youth refused, attempted, or completed the
task, the caregiver thanked them for their effort. Immediately
after, the caregiver completed the baseline fidelity form and
shared a scanned copy or photo of both the baseline data
collection and fidelity forms with the consultant via email.

Behavior Skills Training

Upon collecting all baseline data, the consultant prepared the
caregiver to implement the MHM treatment training proce-
dures with the youth using BST (Sarokoff & Sturmey, 2004).
First, the consultant reviewed the steps involved in imple-
menting MHM treatment training and additional instruction
on the types of prompts (i.e., verbal, video model, partial
physical, and full physical) delivered to support the youth.
Next, the consultant provided the video model of proper
MHM treatment training. The caregiver then recorded a
practice trial of themselves implementing MHM treatment
training with a confederate, who could be either a separate
youth, adult, or research team member. The caregiver later
submitted the practice trial video to the consultant, who
assessed their practice for fidelity using a treatment training
fidelity form and provided feedback in a separate meeting.
The caregiver practiced the rehearsal and feedback process
until they reached 80% or higher in fidelity.
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MHM Treatment Training

The treatment training procedural guidelines specified the
necessary steps involved in trial procedures, where the car-
egiver prepared all necessary materials (see section on Other
Materials) and pressed the menstrual pad into the lining of
the underwear. Afterwards, the caregiver requested the youth
put on the underwear and change their menstrual pad. Before
the youth’s return, the caregiver opened the slideshow with
animated video clips on a device and situated it in a stable
location near the trial setting.

For the first treatment training trial, the caregiver showed
the full Training Video to the youth before starting data col-
lection. After viewing the video, the caregiver observed if
the youth engaged in the first step of the task analysis within
5s of their prompt to change the pad; if the youth responded
independently and accurately, the caregiver immediately
provided verbal praise (e.g., “Good job”). In the absence of
an independent and accurate response after 5s, the caregiver
provided a verbal prompt or stated the step for completion
(e.g., “Shut the door,” “Flush the toilet”). The caregiver
allowed the youth an additional 5s to complete this step
accurately. If the youth did not respond correctly, then the
caregiver played the first step of the animated video and,
once the step finished, verbally prompted the youth to do the
action (e.g., “Now you do it”). The caregiver waited 5 more
seconds for a correct response from the youth. However, if
the youth did not respond or responded incorrectly, the car-
egiver delivered a partial physical prompt with an additional
verbal prompt of repeating the step (e.g., “Shut the door”).
A similar process would occur if the youth did not respond
or responded incorrectly after the partial physical prompt,
where the caregiver delivered a full physical prompt and
verbal prompt of the step (e.g., “Shut the door”) so that the
youth completed the action.

With the completion of each step, the caregiver noted on
the treatment training data collection sheet the accuracy of
the youth’s first attempt at completing the step and the level
of prompting required, if any. Some steps also had a cam-
era icon, which prompted the caregiver to take a photo of
the result for pre-determined non-private steps. Non-private
steps were defined as steps that involved only trial materi-
als or did not require the youth to expose their private body
parts (e.g., “Stand near the toilet,” “Throw wrapping in the
trash”). Private steps were those that the youth engaged in
more private behaviors (e.g., “Pull pants/skirt, underwear,
and menstrual pad down below knees,” “Wipe vagina with
toilet paper”). Once the youth had practiced all steps, the
caregiver praised the youth for practicing the skill and filled
out the treatment training fidelity form. The caregiver then
shared copies of the forms and pictures of specific steps with
the consultant via email.

During the treatment training phase, the caregiver met
weekly with the consultant to discuss progress with chang-
ing a menstrual pad. The consultant presented a graph of
the youth’s independence and accuracy with the task as well
as the caregiver’s fidelity in conducting the training. The
consultant reviewed both the youth and caregiver’s perfor-
mances and formulated a plan for any remaining data col-
lection. If the caregiver had any questions or concerns, the
consultant addressed those during the meeting. For those in
the MBD, if the youth reached mastery, the consultant dis-
continued training and discussed the next steps for treatment.

Treatment

Treatment assessed how well the youth could change a men-
strual pad without assistance from their caregiver and ani-
mated video model. For this, caregivers implemented the
same procedures as a baseline using similar data collection
and fidelity forms, with the exception of title changes (“17”).
If the youth did not maintain mastery, the consultant moved
the youth and caregiver back to the MHM treatment training
phase. However, if they did maintain mastery, the consultant
discontinued treatment and discussed next steps for accept-
ability and social validity survey completion.

Measures
Dependent Variable

The primary dependent variable for this study was the per-
centage of independent and accurate steps completed in the
task analysis (see Table 1), where mastery was 100% across
five consecutive data points during the training and treat-
ment phases. The caregiver collected and recorded step inde-
pendence and accuracy throughout baseline, treatment train-
ing, and treatment. A single trial consisted of the percentage
of all steps completed independently and accurately out of
the total number of steps of the task analysis. For treatment
training alone, caregivers collected a second dependent
variable on the percentage of prompting (i.e., verbal, video
model, partial physical, or full physical) provided across
total task analysis steps.

Due to the private nature of intervention skills, the
dependent variable limited interobserver agreement (IOA).
During treatment training, the caregiver included pictures
of five task analysis steps, carefully chosen to protect the
youth’s privacy, with their data collection sheets. Each pic-
ture acted as evidence of step completion, even if the youth
needed assistance. The consultant collected IOA across 33%
of treatment training trials for Amanda, 35% for Annie, and
14% for Mallory. The consultant then reviewed the pictures
and compared them to their accompanying data collection

@ Springer



322

Advances in Neurodevelopmental Disorders (2022) 6:315-330

Table 1 Task analysis of changing a menstrual pad

1 Walks into the bathroom

2 Shuts the door

3 Stands near the toilet

4 Pulls pants/skirt, underwear, and menstrual pad down below

knees

5 Sits bottom on the toilet

6 Removes menstrual pad from underwear

7 Folds menstrual pad and wraps it in toilet paper (at least once)
8 Drops menstrual pad in the trash can

9 Wipes vagina with toilet paper

10 Drops toilet paper into the toilet

11 Opens a new menstrual pad

12 Removes wrapping from the menstrual pad

13 Throws wrapping in the trash can

14 Lays the sticky side of the menstrual pad lengthwise along
underwear and presses it into place

15 Gets off the toilet

16 Pulls pants/skirt, underwear, and menstrual pad up to hips
17 Flushes toilet

18 Washes hands

sheets for agreement, resulting in 100% for Amanda, 97%
for Annie, and 60% for Mallory. Mallory’s caregiver was
unable to collect as many complete trials for IOA due to the
high chance of privacy violation.

Consultant Procedural Integrity and Caregiver Treatment
Integrity

Procedural integrity measures how well the consultant fol-
lowed the steps of a specific phase (i.e., baseline, treatment
training, treatment) and sessions (e.g., puberty education,
BST, consultation) within a phase. The consultant recorded
data using a behaviorally anchored checklist, which varied
across different sessions and phases, outlining the necessary
steps to facilitate participants’ progress (see Supplementary
Materials). For example, during sessions in the treatment
training phases, some steps for the consultant to complete
included: (1) review the results of the intervention data with
the caregiver using a graph; (2) offer feedback on youth’s
and caregiver’s performance; (3) collaborate on next steps
for study implementation. After each session, the consult-
ant self-assessed their own procedural integrity in order
to ascertain whether a step had been missed. Overall, the
consultant’s procedural integrity was acceptable across all
recorded sessions with participants: Amanda (M =93%),
Annie (M =95%), and Mallory (M = 96%). Following, the
consultant saved the recorded session for another team mem-
ber to view and assess IOA by dividing the agreements of
steps completed over the total agreements and disagreements
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of steps completed. The other team member completed I[OA
across a third of all sessions and was acceptable for Amanda
(M=92%), Annie (M =87%), and Mallory (M =98%).

The caregiver self-recorded treatment integrity after each
data collection trial using a behaviorally anchored checklist
(see Supplementary Materials). Similar to the consultant
procedural integrity, the number of steps varied based on
the demands of the specific phase (i.e., baseline, treatment
training, treatment). For example, during treatment train-
ing, the caregiver had to prepare their video technology
and provide behavioral prompting strategies, which was not
needed at baseline. The steps were based on the observ-
able behaviors needed to complete a trial with their youth,
which may include (1) prepare youth’s underwear with a
menstrual pad inside the lining; (2) provide verbal prompts
to start a practice trial; and (3) verbally praise and thank the
youth for their effort in changing a pad. The consultant was
unable to take IOA data on caregiver treatment integrity,
due to the private nature of the dependent variable, and thus
relied on caregiver report. Overall, caregivers reported high
levels of treatment integrity across all data collection trials,
see Table 2.

Acceptability and Social Validity

The consultant used an adapted version of the Technology
Acceptability Model-Fast Form (FF-TAM) to assess the
acceptability of the animated video model and telehealth
services based on usefulness, ease of use, and predicted
usage by caregivers. The FF-TAM utilizes a 12-item scale
and rates on a semantic differential (range from — 3 to+3)
with higher ratings indicating higher levels of acceptability
(maximum total score =36; maximum average score =3.0).
Previous research indicated adequate internal consistency
across all three factors (¢ =0.93-0.97; Chin et al., 2008).
For this study, the consultant changed the language of the
FF-TAM to fit the context of MHM.

To measure the social validity of the entire interven-
tion, the consultant administered an adapted version of the
Behavior Intervention Rating Scale (BIRS) to caregivers.
The BIRS is a reliable and internally consistent 24-item
scale rated on a six-point Likert scale from “strongly disa-
gree” to “strongly agree,” with higher scores corresponding
to higher levels of treatment acceptability (Elliot & Treuting,
1991). The consultant modified the language of the BIRS
to examine the perceptions of treatment acceptability, per-
ceived effectiveness, and timeliness of the effect for the
MHM intervention.

Last, the consultant provided a modified Children’s Inter-
vention Rating Profile (CIRP) to youth upon completing the
study. The CIRP is a reliable experimental rating scale devel-
oped to assess youth’s reactions concerning the acceptability
of a given intervention (Witt & Elliot, 1985). The CIRP is
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Table 2 Caregiver treatment integrity

Phase Amanda Annie Mallory
B1 100% 100% 100%
B2 100% 100% 87.50%
B3 100% 100% 100%
B4 100% 100% 87.50%
B5 100% 100% 100%
B6 100% 100% 87.50%
B7 100% 100% 100%
B8 100% 100% 75%
B9 100% 100% 100%
B 10 100% 100%
B 11 100%

TT 1 100% 100% 77.78%
TT2 100% 100% 88.89%
TT 3 100% 100% 100%
TT 4 100% 100%
TS 100% 88.89%
TT6 100% 88.89%
TT 7 100% 88.89%
TT 8 100% 100%
TT9 100%

TT 10 100%

TT 11 100%

TT 12 100%

TT 13 100%

TT 14 100%

TT 15 100%

TT 16 100%

TT 17 100%

T/R 1 100% 87.50%
T/R 2 100% 100%
T/R 3 100% 100%
T/R 4 100% 100%
T/RS 100% 100%
TT2 1 88.89%
TT22 100%
TT23 100%
TT2 4 100%
TT25 100%

B, baseline; TT, treatment training; 7/R, treatment/reversal (T/R);
TT2, second treatment training (TT2)

a seven-item questionnaire, written at a fifth-grade reading
level, which uses a six-point Likert scale (1 =strongly disa-
gree and 6 =strongly agree; Elliot, 1986). Total scores range
from 7 to 42, after reflecting negatively worded items, with
scores of 24.5 or higher considered acceptable (Turco &
Elliot, 1986). The consultant modified the language of the

CIRP to assess increasing MHM independence rather than
performance in school.

Data Analyses

The consultant utilized visual inspection to analyze the data
(Cooper et al., 2006).

Results
Independence and Accuracy of MHM Task Analysis

Amanda: Amanda and her caregiver participated fully
in the baseline phase and partially in the treatment train-
ing phase (see Fig. 4). Amanda’s baseline data indicated
increasing independence and accuracy of task analysis
steps, reaching 100% on the final two trials (M = 90%,
range = 78—-100%). Treatment training data was 100%
across the 3 data points.

Annie: Annie completed the study in its entirety (see
Fig. 4). Annie’s baseline data indicated some variability
with an initial increasing trend, followed by a decrease
in independence and accuracy of task analysis steps
(M=63%, range =39-89%). There was an immediate
drop in the level of accuracy and independence at the
beginning of the treatment training phase. At the sixth
data point, there was another decrease in independence
and accuracy. Following a steady increasing trend, Annie
met mastery criteria at the 17th treatment training trial
(M=75%, range=11-100%). Annie’s average during the
treatment phase remained at 100%, demonstrating contin-
ued mastery.

Mallory: Mallory completed the study in its entirety
(see Fig. 5), with baseline data indicating some initial vari-
ability, followed by low and stable levels of independence
and accuracy (M =4%, range =0-17%) of task analysis
steps. During the initial treatment training, Mallory’s per-
formance continued at this level until the third treatment
training session, where there was an increase in accuracy
and independence. Beyond the third treatment training
data point, Mallory’s performance levels varied (M =37%,
range =0-67%). Across the reversal phase, the first three
data points remained high, followed by a decreasing trend
in independence and accuracy for the last two data points
(M =60%, range =39-72%). After re-introducing the treat-
ment training phase, Mallory’s independence and accu-
racy immediately increased and continued to display an
increasing trend for the last two data points (M =74%,
range =67-83%).
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Fig.4 Multiple baseline design
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Prompting Required Across Treatment Training

Amanda: Amanda required no support from her caregiver
during treatment training (see Figure 6).

Annie: At the start of treatment training, the caregiver
provided considerable support in the form of video mod-
eling (see Fig. 6). The first four data points showed high
levels of video modeling usage with some partial physical
prompting. Annie required partial physical prompts in the
second and third data points to dispose of the menstrual
pad since the trash can was a few feet from the toilet. For
the subsequent data points, Annie needed minimal verbal
prompting until she achieved mastery across the last six
data points (M =24%, range = 0-89%).

Mallory: Across the first and second treatment train-
ing phases, Mallory’s caregiver provided mostly verbal
prompts (see Fig. 6). At the beginning of the first treat-
ment training phase, Mallory required support to complete
all steps; but this decreased beginning at the third data
point (M =63%, range =33-100%). In addition to ver-
bal prompts, Mallory required video and partial physical
prompts for the first, second, and third data points, and
partial physical prompts for the fifth and sixth. The level
of prompting remained stable and moderate for the last
data points in this training phase. With the re-introduc-
tion to treatment training after reversal, Mallory required
areduced level of overall prompting to complete the task;
across the five data points, her caregiver provided solely
verbal prompts (M =24%, range = 17-33%).

Behavior Skills Training Fidelity and Treatment
Integrity

Amanda: Amanda’s caregiver completed 100% of the
treatment steps with fidelity during BST (see Table 2).
During baseline, Amanda’s caregiver demonstrated 100%
treatment integrity, which she also exhibited during the
treatment training phase.

Annie: During the BST fidelity check, Annie’s car-
egiver demonstrated 100% fidelity (see Table 2). Annie’s
caregiver also had 100% treatment integrity for all trials
across the study.

Mallory: When teaching the intervention steps during
the rehearsal fidelity check, Mallory’s caregiver completed
100% of the treatment steps (see Table 2). Across baseline,
Mallory’s caregiver demonstrated an average of integrity
for 94% of treatment procedures. During the first treat-
ment training phase, Mallory’s caregiver demonstrated a
92% mean for treatment integrity. Her treatment integrity
increased to an average of 98% across the following two
phases (i.e., reversal and the final treatment training).
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Acceptability and Social Validity

Three caregiver respondents completed the FF-TAM social
validity measure. The first and second caregivers both
responded to the question of the acceptability of telehealth
with high total sum scores of 32 (M =2.67, range =0-3),
while the third caregiver answered with a high total sum
score of 36 (M =3, range=3). On the acceptability of the
animated video model as a method for intervention, the
first respondent yielded a moderate total sum score of 30
(M =2.5, range =0-3), while the second and third respond-
ents both had a high total sum score of 36 (M =3; range=23).

On the BIRS, all three respondents found the intervention to
be highly acceptable (M = 5.29, 5.0, 6.0). Overall acceptability
index scores were high (M = 5.0, 5.0, 6.0); perceived effective-
ness was also highly acceptable (M = 5.0, 5.0, 6.0); and time
of effect received high acceptability ratings (M = 5.5, 5.0, 6.0).

One respondent completed the CIRP. The respondent’s
scores indicated that they found the MHM training program
acceptable, with a high total sum score of 39. Of note, the
respondent selected “strongly agree” for the questions about
the fairness of the program, and its potential usefulness for
other kids and learning skills to be more independent. Fur-
thermore, the respondent selected “strongly disagree” for
questions about caregiver harshness and problems caused
by the program.

Discussion

This pilot investigation offers preliminary support and direc-
tion for the acceptability and social validity of an interven-
tion that incorporates BST, animated video modeling, task
analysis, and telehealth services to facilitate positive change
in a neurodiverse youth’s MHM. Of the three participants,
Amanda’s performance data reflected mastery criteria prior
to treatment training; whereas Annie’s and Mallory’s data
showed increases in performance over time, with the addi-
tion of the intervention. Their data also demonstrated they
required less prompting across treatment training trials, indi-
cating improved independence and accuracy. Overall, study
results suggest that a technology-based, caregiver-mediated
MHM intervention is considered highly acceptable and
socially valid by caregivers and youth, as measured through
the FF-TAM, BIRS, and CIRP.

Additionally, caregivers’ high percentage of accurate
treatment steps completed during the rehearsal fidelity check
preceded high levels of treatment integrity. However, two of
three caregivers’ treatment fidelity data demonstrated ceiling
effects, which may suggest that the training steps appeared
less complex and allowed for caregivers to implement them
effectively with minimal guidance and still attain maximum
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treatment integrity. Due to a lack of IOA data on caregiver
treatment integrity, the impact of caregiver accuracy cannot
be determined. Nonetheless, achieving a high percentage of
steps accurately during caregiver training may have contrib-
uted to subsequent integrity of treatment procedures.

Specifically, these findings expand previous literature
by demonstrating that caregivers can achieve high rates of
fidelity in MHM treatment implementation and data col-
lection procedures before and after receiving training over
telehealth (Kirbas et al., 2020). Acceptable ratings of tel-
ehealth procedures by caregivers, as shown by the results
on the FF-TAM, support the utility of telehealth for MHM
caregiver-implemented interventions in the future. This is
promising for increased training opportunities as telehealth
provides the opportunity to reach a broader audience.

In addition, study results extend previous literature by
demonstrating that animated video modeling is a useful and
socially valid tool to improve MHM for individuals on the
autism spectrum (Ariyanti & Royanto, 2017). In compari-
son to live video modeling, video animation takes away the
necessity of human models and the associated requirements
to engage in intimate and sensitive behaviors on camera.
Caregivers rated the animated video model as effective and
acceptable on the FF-TAM, further supporting its utility in
MHM-targeted interventions.

Limitations and Future Research

The consultant modeled this study after previous stud-
ies examining similar research questions that were some-
what reflective of the current study’s purpose. This study
should be regarded as a pilot investigation and can provide
direction to help address a range of drawbacks to potential
future applications (i.e., alternative designs, and participant
attrition).

Of note, Amanda, Annie, and Mallory’s data demon-
strated hindrances with internal validity. First, Amanda
studied how to correctly complete the menstrual task via
web searches outside of the practice trials with her caregiver.
This may have impacted Amanda’s baseline results as indi-
cated in an increasing trend towards the end of the phase.
Second, Annie’s data showed a significant drop in level at
the start of the treatment training phase, which can be attrib-
uted to her caregiver allowing her to view the respective
animation step prior to performing the skill.

This took away the opportunity for Annie to respond
independently, thereby impacting the initial trials of the
respective phase. While this was later corrected by the
consultant, a true representation of Annie’s MHM inde-
pendence and accuracy with the introduction of the inter-
vention remains inconclusive. During the initial treatment
training phase, Mallory’s performance remained at zero
independence and accuracy across the first two trials. This

lack of progress was attributed to the novelty of the task by
her caregiver and does not support the immediate efficacy
of the intervention. Given the various circumstances with
each participant’s data, readers should use caution when
inferring a functional relation from the independence and
accuracy data of the intervention.

Further limitations are demonstrated via the caregiver
treatment integrity. When Annie’s caregiver provided
considerable support in the form of video modeling, her
opportunity to demonstrate independence was diminished.
Due to the consultant’s omission, Annie’s caregiver’s
treatment integrity scores did not reflect total errors; oth-
erwise, there may have been a decreased level in overall
integrity (see Table 2). This mistake negatively impacted
the internal validity of the caregiver treatment integrity, as
well as the possible demonstration of experimental effect.
Therefore, future investigations should consider incorpo-
rating this option into the integrity forms.

Researchers should also consider recruiting more par-
ticipants than necessary and choose a design with reduced
participant demand. The study’s original design, MBD,
required considerable response effort (e.g., fidelity, IOA,
data collection, and caregiver BST rehearsal procedures)
that may have impacted participant attrition and the pos-
sibility of demonstrating experimental control. Some par-
ticipants withdrew at the start of the youth’s academic
school year due to shifts in schedules and responsibilities.
Therefore, conducting the study during summer break may
provide increased availability for youth and caregivers.

While telehealth has many benefits, conducting the
rehearsal portion of BST required considerable preparation
by the caregiver (i.e., having materials ready, prepping the
confederate, implementing the procedures, and managing
technology). In future renditions, researchers would be
wise to apply simpler rehearsal strategies. Also, the con-
sultant was not able to conduct follow-up trials to assess
the maintenance of the skills learned by the youth. If pos-
sible, later studies should attempt to collect follow-up data,
to better guide other MHM development programs.

Unlike traditional procedures that used highly trained
researchers to obtain IOA data, this study utilized highly
trained caregivers to both collect IOA and conduct experi-
mental procedures with the youth participant. The con-
sultant assigned caregivers dual roles due to the intimate
and sensitive nature of the study and to avoid any discom-
fort from a third-party researcher. However, with all the
responsibilities assigned to caregivers, IOA data collec-
tion did not adhere to the recent standards by What Works
Clearinghouse (WWC, 2020). Thus, future researchers
should consider feasible and appropriate methods to attain
IOA without violating a participant’s privacy.

Researchers should attempt this intervention with men-
struators of different age groups, ability levels, disability
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categories, and menstrual experience. The current study
included youth between 11 and 12 years of age on the
autism spectrum who had recently experienced menarche
(within 6 months) or had not started menstruating. It could
be valuable to service providers and caregivers to evaluate
the appropriateness of this strategy for a wider age group and
those with differing disabilities (e.g., cerebral palsy, intel-
lectual disability, Down’s syndrome). Additionally, previ-
ous researchers have suggested the field consider recruiting
participants with varied adaptive capabilities, such as those
related to self-care and bathroom routines (Klett & Turan,
2012; Veazey et al., 2016).

Finally, little is known about the acceptability of men-
strual products for neurodiverse youth and adolescents.
While this study focused on menstrual pads, other products
may have led to quicker skill acquisition and even higher
acceptability ratings from caregiver and youth participants.
Evaluating the overall acceptability and preference of men-
strual products from the perspective of neurodiverse men-
struators will likely increase the relevance of future MHM
interventions.
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