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Resumen: 

Frequently, people with dementia exhibit abnormal behaviors that may cause self-injury or 

burden their caregivers. Some audible manifestations of these problematic behaviors are of 

vocal nature (e.g., shouting, mumbling, or cursing), others are environmental sounds (e.g., 

tapping or slamming). The timely detection of these behaviors could enact non-

pharmacological interventions which in turn can assist caregivers or prevent escalation of the 

disruption with other fellow residents in nursing homes. We conducted a field study in a 

geriatric residence to gather naturalistic data. With the participation of five residents for 203 

h of observation and of the 242 incidents of problematic behaviors were registered, 85% of 

them had a distinctive auditory manifestation. We used a combination of standard speech 

detection techniques, along with a novel environmental sound recognition methodology 

based on the entropy of the signal. We conducted experiments using realistic data, i.e., audio 

immersed in natural background noise. Based on classification results with F1 score above 

87%, we conclude that audible cues can be used to enact non-pharmacological interventions 

aimed at reducing problematic behaviors, or mitigating their negative impact. 
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Abstract
Frequently, people with dementia exhibit abnormal behaviors that may cause self-injury or burden their caregivers. Some
audible manifestations of these problematic behaviors are of vocal nature (e.g., shouting, mumbling, or cursing), others are
environmental sounds (e.g., tapping or slamming). The timely detection of these behaviors could enact non-pharmacological
interventions which in turn can assist caregivers or prevent escalation of the disruption with other fellow residents in nursing
homes. We conducted a field study in a geriatric residence to gather naturalistic data. With the participation of five residents
for 203 h of observation and of the 242 incidents of problematic behaviors were registered, 85% of them had a distinctive
auditory manifestation. We used a combination of standard speech detection techniques, along with a novel environmental
sound recognition methodology based on the entropy of the signal. We conducted experiments using realistic data, i.e., audio
immersed in natural background noise. Based on classification results with F1 score above 87%, we conclude that audible
cues can be used to enact non-pharmacological interventions aimed at reducing problematic behaviors, or mitigating their
negative impact.

1 Introduction

Frequently, people with dementia (PwD) exhibit abnormal
behaviors that may cause self-injury or burden their caregivers.
Traditionally, cognitive problems have been the main focus
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of interest in the treatment of people with dementia. How-
ever, a number of common non-cognitive symptoms are
challenging not only for them, but also for their care-
givers. Behavioral and psychological symptoms of dementia
(BPSD) are symptoms of disturbed perception, thought con-
tent, mood, and behavior that occur frequently in PwD
[6]. Psychological symptoms of dementia relate to anxiety,
depression, and psychosis whereas behavioral symptoms
include aggression, apathy, agitation, disinhibited behav-
iors, wandering, nocturnal disruption, and vocally disruptive
behaviors (VDB) [15]. These behaviors are typically iden-
tified by observation of the PwD and only considered
challenging when they affect other people or may cause self-
injury. Between 60 and 80% of PwD of the Alzheimer’s
type exhibit these problematic behaviors turning their care
a complex and challenging task [22]. For instance, VDB
such as screaming, shouting, abusive language, or repetitive
inappropriate requests have been found to cause severe emo-
tional distress on caregivers, and other residents in nursing
homes [19, 45]. Moreover, nursing staff express signifi-
cantly more frustration, anxiety and anger towards PwD
with VDB and even segregate from them [2, 16].

In this paper, we propose an approach to detect VDB as
a component of an Ambient-assisted Intervention Systems
(AaIS) [30]. An AaIS leverages on pervasive technologies
to detect problematic behaviors from PwD to enact inter-
ventions in an overly disruptive environment, by suggesting
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