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1. Introduction

In recent years, the exploration and uptake of digital health technologies have ad-
vanced rapidly with a real potential impact to revolutionise healthcare delivery and associ-
ated industries. Advancements include options for remote assessment and consultation
(telemedicine) that enable patients to engage with healthcare professionals and clinicians
without travelling into clinics and hospitals. Another development is the investigation of
how pervasive technologies, such as wearables and mobile apps, can help track biomarkers,
physical activities, and moods. Overall, these advancements in digital health technologies,
which are underpinned by artificial intelligence and machine learning, have the potential
to improve patient outcomes, reduce costs, and enhance the overall quality of care.

In this context, the use of speech and language processing technologies in healthcare
applications is an emerging field with great promise. Applications range from voice-based
data entry, assessment and processing of, e.g., electronic health records, to the explorations
of how biomarkers that are indicative of various pathologies can be robustly extracted
and used for diagnostic support. As evidenced by the spread of topics covered in this
Special Issue, speech and language processing technologies are now maturing at a rapid
pace, necessitating a focused effort on translational research to make sure solutions are
appropriate, meaningful, and accurate for all users in real-world settings.

2. Recent Advances in Application of Speech and Language Technologies
in Healthcare

This Special Issue comprises ten papers that cover diverse areas in the field of speech
and language technologies. The works are grouped into three main categories: detection of
pathologies from speech features (four papers), automatic speech recognition of pathologi-
cal speech (one paper), and use of speech synthesis and speech conversion technologies to
improve communication for people with speech pathologies (five papers). The research
featured in this Special Issue analyses a wide range of speech pathologies, including apha-
sia (two papers), esophageal speech (two papers), hypernasality (one paper), speech from
individuals with Parkinson’s disease (one paper), speech from individuals attending psy-
chotherapeutic intervention (one paper), and speech from individuals with obstructive
pulmonary disease (one paper).

The four papers focused on detecting speech pathologies present innovative ap-
proaches. In [1], acoustic and linguistic features that are automatically extracted from
patient–practitioner conversations are successfully used to predict practitioners’ compe-
tency. Ozbolt et al. [2] analysed methodological aspects in detecting speech pathology
associated with Parkinson’s disease from sustained vowels and provided recommendations
to avoid misleading or overoptimistic results. Moreno-Torres et al. [3] focused on detecting
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hypernasality using a mobile app that evaluates various types of utterances and concluded
that including different utterance types improves the detection of hypernasality. Finally,
Farrus et al. [4] analysed speech from patients with chronic obstructive pulmonary disease
(COPD) to determine how it is affected by medication and physical effort.

Two papers address esophageal speech, both using speech conversion techniques to
improve its quality and intelligibility. Ezzine et al. [5] used a novel sequence-to-sequence
model with an auditory attention mechanism, while Raman et al. [6] used synthetic speech
as the target of a voice conversion system to improve the quality and intelligibility of the
original voice.

Aphasic speech is considered in two of the papers. Torre et al. [7] addressed the
difficulty of transcribing very unintelligible speech and the scarcity of annotated data by
proposing a new semi-supervised learning method with encouraging results. On the other
hand, Cistola et al. [8] explored the use of TTS systems to support individuals with aphasia
and reading difficulties and analysed whether the voice quality of synthetic speech affects
the reaction times of patients.

Terblanche et al. [9] presented a comprehensive overview of the approaches and
strategies used in 58 studies for the generation of child synthetic speech. Despite the rapid
development of speech synthesis technology and high-quality adult synthetic speech, their
study shows that developing child synthetic speech remains a challenging task.

Finally, Lee [10] proposed the use of harmonic enhancement postprocessing to improve
the quality of speech obtained from a silent speech interface. The author used deep neural
networks (DNNs) to estimate the spectral coefficients and emphasised the spectral fine
structure of speech, while also minimizing the perceptual distance to a target natural speech.

3. Future Applications and Research Directions

The works presented in this Special Issue offer compelling evidence that speech and
language technologies can be valuable tools in clinical scenarios for individuals with
speech, voice, and language pathologies. These technologies have the potential to serve as
diagnostic tools for early detection of speech pathology associated with health conditions,
such as Alzheimer’s or Parkinson’s disease, or as assistive technologies aiming to improve
people’s lives in their everyday routines (e.g., as a communication tool for people with
aphasia). While considerable progress has been made, more research is needed before these
technologies can be accepted as reliable diagnostic tools in routine clinical services. This
may entail conducting studies with larger sample sizes, thereby providing additional data
to train state-of-the-art machine learning techniques. Once these challenges have been
addressed, it is expected that these technologies will become commonplace in healthcare
settings.
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