
Children with profound intellectual and multiple disabilities (PIMD)
or severe motor and intellectual disabilities (SMID) only communicate
through movements, vocalizations, body postures, muscle tensions,
or facial expressions on a pre- or protosymbolic level. Yet, to the best
of our knowledge, there are few systems developed to specifically aid
in categorizing and interpreting behaviors of children with PIMD or
SMID to facilitate independent communication and mobility.

Further, environmental data such as weather variables were found
to have associations with human affects and behaviors among
typically developing children; however, studies involving children with
neurological functioning impairments that affect communication or
those who have physical and/or motor disabilities are unexpectedly
scarce.

Background

Describe the design and development of the
ChildSIDE app, which collects and transmits data
associated with children's behaviors (Figure 1), and
linked location and environment information
collected from data sources (GPS, iBeacon device,
ALPS Sensor, and OpenWeatherMap application
programming interface [API]) to the database
(Figure 2).

Objective

Figure 2. Data flow from the data sources detected and transmitted 
by ChildSIDE app to the Google Firebase database. 

Figure 1. Collection of caregivers’ interpretations of the behaviors of 
children with PIMD/SMID using the ChildSIDE app.

Methods
The ChildSIDE app
The app was developed on the Android (OS Android 6.0) mobile
platform using Eclipse Android Studio (version 4.0.1), an integrated
development programming environment software, and Java
programming language in Windows 10 Pro (1909).

Figure 3. ChildSIDE user interface and guide. (a) Behavior settings, 
(b) behavior list.

Study and sampling designs
This cross-sectional observational study conducted multiple single-
subject face-to-face and video-recorded sessions among 20
purposively sampled children who had ages from 8 to 16 years, 14
(70%) were males, 16 (80%) had PIMD/SMID diagnoses, and 4 (21%)
had severe or profound intellectual disabilities.

One videotape recorder (VTR) (Figure 4a) was used to record
exchanges of responses between the child and their caregiver (Figure
4b). Before the sessions, one Beacon device and one ALPS sensor
were installed in each location (Figure 5).

Figure 4. (a) (VTR focusing on facial, and upper and lower limbs 
movements. (b) Intervention setup in a classroom setting.

Figure 5. A sample
experimental setup showing
how the radio signal
strength indication of
iBeacon is detected by the
ChildSIDE app with an
actual distance of 2 meters.

Results
In the 16-day collection period, 150 sessions were
performed wherein 364 individual behavior data were
collected. After data cleaning, 327 data entries with
associated data from data sources were used to
compare frequency percentages while subjecting only
the remaining 291 to interrater agreement (κ) statistical
analysis.

Figure 6. CONSORT diagram of participant, session 
and data flow from enrollment, allocation, and analysis.
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