
Technology and Disability 35 (2023) 207–216 207
DOI 10.3233/TAD-220390
IOS Press

Identifying pain and distress in non-verbal
persons with intellectual disability:
Professional caregivers’ and parents’ attitudes
towards using wearable sensors

Tone Øderuda,∗, Elin S. Boysena, Frode Strislanda, Inger-Lise Dahlb, Emilie Kildalc,
Bjørnar Hasselc,d and Cecilie Morlande,f
aSINTEF Digital, Oslo, Norway
ORCID: https://orcid.org/0000-0002-1729-4370
ORCID: https://orcid.org/0000-0002-8064-9939
ORCID: https://orcid.org/0000-0003-4628-3280
bNordstrand District, City of Oslo, Oslo, Norway
cDepartment of Neurohabilitation, Oslo University Hospital, Oslo, Norway
ORCID: https://orcid.org/0000-0002-3699-8090
dDepartment of Clinical Medicine, University of Oslo, Oslo, Norway
ORCID: https://orcid.org/0000-0001-8604-5717
eDepartment of Behavioural Science, Oslo Metropolitan University, Oslo, Norway
fDepartment of Pharmacy, University of Oslo, Oslo, Norway
ORCID: https://orcid.org/0000-0002-1776-1821

Received 21 August 2022

Accepted 3 August 2023

Abstract.
BACKGROUND: Persons with severe intellectual disability (ID) may be non-verbal and unable to communicate pain or distress.
Consequently, painful conditions may go undetected, and non-verbal persons with ID may not receive adequate care and treatment.
OBJECTIVE: This study aims to explore how professional caregivers and parents identify pain and distress in non-verbal persons
with ID, and their attitudes towards using wearable sensors to identify pain and distress in daily life situations.
METHODS: Exploratory, mixed method study. Caregivers (83) answered an online questionnaire, and professional caregivers
(18) and parents (7) were interviewed.
RESULTS: Professional caregivers and parents recognise pain and distress from observations and behavioural signs that are often
equivocal. They experience that this is inadequate to reliably detect pain and distress in non-verbal persons with ID. Professional
caregivers and parents’ express frustration and fear that painful conditions may remain untreated. They are positive towards using
wearable sensors on condition that sensors do not infringe on user autonomy and privacy.
CONCLUSIONS: There is a need for sensors and methods that can objectively identify pain and distress and ensure adequate
treatment, that may improve quality of life of non-verbal persons with ID.
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1. Introduction

Intellectual disability (ID) is a neurological condition
that affects approximately 1% of the population [1,2].
ID is characterized by significant limitations in intel-
lectual functioning and adaptive behaviour [3,4]. The
condition affects communicative ability and everyday
social and practical skills. ID may be caused by a wide
range of genetic or acquired conditions and implies
IQ below 70. Among those with ID, approximately
5% have severe ID (IQ 20–34) or profound ID (IQ <
20) [5,6]. These individuals are often severely limited in
their communication abilities, lacking adequate verbal
language, motor functions and facial expression.

Persons with ID are as sensitive to pain as the gen-
eral population [7,8], but non-verbal persons with ID
may be unable to convey that they are in pain or feel-
ing uncomfortable. Hence, there is a risk that pain is
unrecognised and undertreated in this group [9–12].

Use of physiological sensors to detect pain, stress,
or emotions has been an area of research for decades
[13–15], and correlations between acute pain or emo-
tional arousal and increased heart rate (HR) have been
demonstrated [16–19]. Available sensors vary from off-
the shelf devices such as HR monitors and sleep moni-
tors for everyday use to more advanced equipment for
clinical and laboratory settings. Wearable sensors moni-
toring physiological responses have been used to detect
pain or stress in various populations, both in laboratory
and daily life situations [14,17,20–22].

It is demonstrated that for persons with severe com-
munication challenges, wearable sensors monitoring
HR may complement caregivers’ observation of be-
haviours and facilitate identification of pain and dis-
tress [17]. However, to make wearable sensors useful
for non-verbal persons with ID and their caregivers,
possible barriers, and facilitators towards their use in
real life situations must be identified.

In this study we investigate how professional care-
givers and parents usually identify pain and signs of
distress, and explore their attitudes towards using wear-
able sensors for identifying and understanding pain and
distress in non-verbal persons with ID. This paper de-
scribes the initial stage of a comprehensive research
study monitoring HR to identify pain and distress in the
target group.

2. Methods

2.1. Study design

We implemented an exploratory mixed method study
design, including quantitative data from an online sur-

vey among professional caregivers (n = 83) and qual-
itative data from focus group interviews with profes-
sional caregivers (n = 18; divided in 3 groups) and
parents (n = 7; divided in 3 group)

In this study, children and adults with ID and severe
speech, language, or communication difficulties are re-
ferred to as “non-verbal persons with ID” or “users” as
they are users of public services at home or in assisted
living facilities.

2.2. Recruitment of informants

Professional caregivers were recruited by administra-
tive leaders in three districts of Oslo city for the online
survey and focus group interviews. These caregivers
were working at municipal assisted living facilities pro-
viding 24-hour care for persons with ID. Parents of
non-verbal children with ID, aged 7 to 17 years, living
at home, were recruited for focus group interviews by
The Association for Cerebral Palsy and The Norwegian
Association for Persons with Intellectual Disabilities
and Relatives (LUPE).

For the focus group interviews, eighteen professional
caregivers caring for non-verbal persons with ID aged
10 to 70 years were selected, by administrative leaders,
as key informants, due to their extensive experience
with the user group. The educational background of
the key informants were social educators, occupational
therapists, teachers, health care workers and adminis-
trative staff; 89% were female.

For the online survey we emailed the questionnaire
to 327 professional caregivers working at assisted liv-
ing facilities for persons with ID in the three districts.
Of these, 102 caregivers opened the survey invitation.
83 caregivers answered the questionnaire and were in-
cluded in the study; 67% were female. Most informants
were highly trained and experienced in interaction with
the user group: Almost two thirds of the informants
had more than 3 years higher education relevant for
their work, of which 31% were social educators (i.e.
bachelor’s degree like the British “disability nurse”)
and 31% were therapists or teachers with a bachelor’s
degree or equivalent. The remaining 38% of the infor-
mants had certificate of apprenticeship in health care
(see Fig. 1A). The informants were 18–65 years old;
27% were 18–30 years, 36% were 31–45 years, and
37 % were 46–65 years of age. Sixty percent of the
informants had minimum 8 years of experience of inter-
acting with non-verbal persons with ID while only 10%
had worked less than three years with the user group
(see Fig. 1B). The majority worked full time in close
interaction with the user group (see Fig. 1C).
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Fig. 1. Characteristics of the informants (n = 83) from the online survey. A) Educational background of the informants. B) Number of years that
the informants have worked with non-verbal persons with ID C) Work schedule illustrating the informant’s percentage of full post allocated for
non-verbal persons with ID.

2.3. Data collection and analysis

Initially, focus group interviews were accomplished.
Interview guides were developed to facilitate three fo-
cus group interviews respectively with parents and care-
givers conducted by two researchers [23]. The interview
guide included open ended questions on topics as how
parents and caregivers communicate with non-verbal
persons with ID, how they assess pain and distress and
what kind of support or technology they prefer to iden-
tifying pain and distress. Each focus group interview
lasted 90–120 minutes, they were audio recorded and
observational notes were taken during the interviews.
Recordings were transcribed word-by-word. The tran-
scribed data were inductively coded for content into
themes with reference to the research question. After
multiple readings of the text by two researchers inde-
pendently, the following main themes were determined:
1) Identifying and understanding pain and distress, 2)
Assessment methods and tools, 3) Attitudes towards
using sensors, 4) Acceptability of different types of sen-
sors and 5) Autonomy and privacy. Quotes from parents
and caregivers highlights the results. All quotes and
codes were collected in Norwegian and translated to
English after coding and analysis.

The role of the researcher was discussed between
the researcher after each interview, during the design
of the survey and during data analysis, to be aware of
any unintentional influence provided by the researcher
during the research process.

An online questionnaire was developed, with refer-
ence to findings from the interviews and inspired by
Wolbring and Leopatra [24]. The questionnaire asked
demographic information about the informants, how
they assess pain and distress in non-verbal persons with

ID, if they have adequate tools for assessing pain and
distress, their awareness and acceptance of sensors that
may facilitate communication with the users, which sen-
sor modalities the informants believed the users would
accept, ethical issues and any concerns that may occur
using wearables. The link to the online survey was dis-
tributed by email to the professional caregivers. Data
collected in SurveyMonkey [25] were analysed statis-
tically, using frequency analysis. A subset of data was
analysed with the two-tailed Fisher’s exact test. The
significance level was set at p < 0.05.

3. Results

3.1. Identifying pain and distress is challenging

In our study pain is described as an unpleasant sen-
sory and emotional experience associated with actual or
potential tissue damage [26]. Pain is a physical sensa-
tion, but is influenced by attitudes, beliefs, personality,
and social factors, and can affect emotional and mental
well-being by causing anxiety or emotional distress.

Caregivers and parents confirmed that non-verbal
persons with ID often have reduced ability to commu-
nicate pain and emotional stress. Even if users were
able to articulate some words, they experienced that
the meaning could be equivocal. Some explained that
users were screaming and expressing pain, even if the
situation was not expected to be physical painful. The
users may scream because they were afraid or anxious
upfront of an activity or situation. Informants also re-
ported that some users had challenges understanding
speech. Five out of six children used digital devices
for augmented and alternative communication (AAC).
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Parents reported, however, that digital AAC devices did
not enable their children to adequately express pain and
distress. Some adult users used pictures and symbols
for communication, but caregivers experienced that this
was not adequate for expressing pain and distress.

Caregivers and parents reported that they rely on vi-
sual observations and recognition of behaviour, voice,
gestures, sweating, self-injury, etc. to detect signs of
pain and distress in non-verbal persons with ID. They
experienced that the signs are individual and not neces-
sarily intuitively meaningful, which makes them diffi-
cult to interpret. Conflicting expressions, like screams
or becoming quiet, could both indicate pain or distress,
depending on the individual user and the context. Care-
givers experienced that aggressive behaviour or self-
injury may originate from pain and distress, and they
would like to identify possible pain or distress upfront
of challenging behaviour.

Caregivers and parents consistently informed that
observations and interpretations of body language, be-
haviour and sounds are insufficient to adequately un-
derstand signs of pain and distress. They feared that
users being unable to communicate pain or distress ad-
equately may suffer harm, and that necessary interven-
tions could be delayed or not implemented. One care-
giver [C-1] stated: “We interpret body language and
behaviour, facial expressions, flickering looks, tears,
sounds, anxiety, sweat, exhaustion, and so forth. We
are guessing and guessing, which is unacceptable, and
we cannot continue doing so.” While one parents [P-1]
explained: “Sometimes when he is screaming a lot, I
become frustrated, because I do not understand what
the matter is, and nothing calms him down. I do not
know why he is crying. He might have had an epileptic
seizure, gas pains, a dream, or nothing? It’s frustrat-
ing.”

Caregivers and parents emphasize the importance of
knowing each individual user well to recognise and in-
terpret behavioural signs correctly. Despite daily con-
tact and observing the user over time, caregivers and
parents felt frustrated and insecure because they were
left with no other option than guessing as to the cause
of pain and distress.

3.2. Need for assessment tools and measures

Almost three quarter of the professional caregivers
(73%) in the online survey replied that they did not
have adequate tools for user assessment and identifying
pain and distress in non-verbal persons with ID, while
a quarter (25%) reported to have adequate tools and

2% did not answer. Lack of adequate tools for pain as-
sessment is supported by findings from the focus group
interviews. Some professional caregivers used the vi-
sual analogue scale (VAS) [27] or self-designed assess-
ment tools to subjective measure pain in persons with
mild to moderate ID Others used Inventory of Poten-
tial Communicative Acts (IPCA) [28] translated into
local language, to describe the communicative acts of
non-verbal children with ID. However, the informants
reported that these tools were not sufficient to identify
pain and distress in non-verbal persons with severe ID
during daily activities.

Caregivers experienced that most persons with severe
ID were unable to locate pain or use self-reporting tools
like VAS to measure pain. Caregivers are well trained
at observing the user and carefully register daily rou-
tines like eating, drinking, personal hygiene, resting,
sleeping, various behaviours, movements, perceived
dissatisfaction, and various incidents. However, they
still expressed the need for tools to identify pain, dis-
tress, anxiety, etc. in real life settings. Caregivers also
highlighted the need for tools that would be equally
well understood by caregivers, general practitioners,
and specialists. A caregiver [C-2] explained: “Yes, we
register (on paper/in the medical chart) when we think
there is pain or distress. But it’s not at all that easy
to record. Registrations made by one person may be
interpreted differently by another. So, there are, yes,
there are many challenges.”

Caregivers’ express concerns that non-verbal persons
with ID may not receive appropriate medical treatment.
General practitioners and specialists may not be aware
that the target group may express pain differently from
the general population. The caregiver may interpret be-
haviours as indicating severe pain, whereas the physi-
cian registers no pain or low levels of pain and may not
administer adequate medication. The caregiver [C-6]
explained: “I told the general practitioner that she (the
user) expressed either pain or severe pain. When he
(the general practitioner) was dictating for the medical
recoding, he reported that it was weak pain, because
this was his interpretation. From what I experienced;
she was in severe pain because she usually does not
express any pain.”

Caregivers felt that sometimes physicians do not take
their statements about the users seriously, because the
information was given by proxy and not by the user.
A caregiver [C-2] illustrated the situation: “Sometimes
we feel that the physicians do not believe us, because
we are talking on behalf of the user. We have been to
countless medical appointments, but because they (the
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Fig. 2. Results from the online survey showing which type of sensors that professional caregivers believe non-verbal persons with ID will accept to
use. Measuring HR was most acceptable. Four percent (3 persons) of the informants (n = 83) did not answer the question.

users) cannot express themselves, the physician says,
now you must go back and make better observations.
It ended up that a user had serious illness that was not
detected.” While another caregiver [C-3] added: “We
want to have objective measurements to bring to the
physicians.”

Caregivers and parents alike, expressed the need for
adequate tools to objectively identify the origin and
intensity of pain experienced by non-verbal persons
with ID, instead of auditive and visual expressions that
may be interpreted differently.

3.3. Attitudes towards the use of wearable sensors

Attitude is understood as a feeling or opinion about
something or someone, or a way of behaving that is
caused by this [29]. In our survey most informants
(78%) replied that they would like to use sensors that
facilitated communication with non-verbal persons with
ID, while 13% would not like to use sensors, and 9%
did not answer. A larger proportion of informants re-
porting that they lacked adequate tools were positive to-
wards the use of sensors in their daily work (92%) than
informants that were satisfied with today’s tools (65%)
(p = 0.0125; Fisher’s exact test for the 76 informants
that answered both questions).

From interviews, caregivers and parents confirmed
their positive attitudes towards using wearable sensors
for communication and recognising pain in non-verbal
persons with ID. A caregiver [C6] confirmed: “Sensors
can be a nice tool. We need effective tools and methods
to understand persons with severe disabilities, who can-
not express themselves. We would like to identify illness

or distress. This may increase quality of life for our
users.” A parent [P-2] stated: “Using sensors sounds
very interesting, and any tool or device that may help
us understand our children will be useful.” In general,
caregivers and parents were enthusiastic about using
sensors if this may improve communication and help
identify pain and distress, thereby increasing quality of
life of non-verbal persons with ID.

Most informants were aware that increased HR are
autonomic responses and may indicate acute pain, dis-
tress, or fear, but also joy, excitement, and physical ac-
tivity. They clearly stated that the measurements need
to be understood relative to the situation and with ref-
erence to behavioural and contextual observations, and
one caregiver [C-8] explained: “Using sensors must al-
ways be considered in relation to the situation, and we
do not want to measure more than necessary. We don’t
want to measure without a specific purpose.” Caregivers
also emphasised that sensors should only be utilised af-
ter individual assessment of user needs, and the purpose
for using sensor should be clearly stated.

Informants with prior background information about
our study on wearable sensors for non-verbal persons
with ID [17] were relatively more positive towards us-
ing sensors in their daily work (97%) than the infor-
mants that were not familiar with the study monitoring
HR (78%) (p = 0.023; Fisher’s exact test for the 76
informants that answered both questions).

3.4. Type of sensors considered useful and acceptable

In the online survey, informants were asked to con-
sider which type of sensors they believed the users
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Fig. 3. Result from online survey showing how professional caregivers evaluate the ethical acceptance of using various sensor types for non-verbal
persons with ID. Wearable sensors embedded in wrist band were most acceptable. Seven percent of the total number of informants (n = 83) did
not answer the question.

would accept; sensors for measuring HR, blood sugar,
sleep, blood pressure, physical activity or need for food
and liquid. The majority stated that they assumed the
users would accept sensors measuring HR (78%), blood
sugar (75%), sleep (71%), or blood pressure (69%). Ad-
ditionally, more than half of the informants answered
that they expected that the user would accept sensors for
measuring the need for food, liquid, physical activity,
and sensors for sweat (Fig. 2).

Interviews with caregivers confirmed that sensors for
HR, blood sugar and sleep were the top three sensors
that they considered useful and acceptable. They ex-
pected that wearable HR sensors could provide them
with an additional tool to identify pain and distress at
an early stage, and thus use this insight to relieve pain
and possibly avoid aggressive behaviour and self-injury,
and ultimately improve daily life for non-verbal persons
with ID. A caregiver [C-7] explained the objectives of
using sensors: “We want to detect illness or distress that
the user is unable to communicate, which can contribute
to improved quality of life.”

Caregivers and parents considered HR to be useful
for identifying acute pain, while monitoring sleep was
considered useful for understanding and interpreting
user needs and behaviour. Caregivers often register time
spent in bed, but quality of sleep is usually not routinely
measured. Knowledge about the quality of sleep could
assist in understanding stress reactions the following
day as well as planning and adjusting activities to the
user’s capacity and a caregiver [C-3] stated: “Monitor-
ing sleep may be an efficient tool, as sleep and sleep

patterns have a great influence on the user’s emotions
and their capacity the following day.”

Further, informants expressed interest in exploring
the use of wearable HR sensors to possibly detect
nightly epileptic seizures. The purpose would be to
monitor seizures that are not easily detected visually,
by sounds or by traditional alarms. Thus, if possible,
caregivers could quickly treat and comfort the user
and hopefully prevent serious incidents from epileptic
seizures.

3.5. Autonomy and privacy

In the online survey, the informants answered ques-
tions about ethical issues and acceptance of various
sensor modalities (see Fig. 3). Most informants (77%)
stated that wearable sensors embedded in a watch or
wrist band were ethically acceptable, whereas a chest
band was considered slightly less acceptable (73%).
Less than half of the informants (41%) considered sen-
sors glued to the skin to be acceptable, and only 22% of
the informants considered invasive sensors to be accept-
able. Forty-eight percent considered invasive sensors
unacceptable. Sensors that can easily be taken on and
off, such as wrist bands or chest bands were viewed
as more ethically acceptable than sensors more perma-
nently attached to the body.

When caregivers were asked whether they had any
concerns about using sensors, user autonomy, infringe-
ment of privacy and coercion were frequently men-
tioned. Ethical discussions and proper assessment and
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documentation of the users’ needs were considered im-
portant to reduce the risk of coercion and infringement
of privacy. Caregivers emphasized that the use of sen-
sors must not cause harm and should serve a clear pur-
pose. They brought forward their duty to balance the
privacy of the user on the one hand, and the user’s im-
proved well-being on the other.

Caregivers preferred using wearable sensors like a
watch, wristband or belt that allows the user to express
their disapproval by taking it off or signalling that they
wanted it off. Some users may have esthetical prefer-
ences concerning the sensor. The caregivers highlighted
the importance of respecting the users’ preferences and
stated that if ethical dilemmas are not considered and
discussed, this may infringe on the autonomy of the
users: “I think it will be more accepted by the user if it
is aesthetically nice and she gets to choose colours and
designs on bracelets. Then I think it will be much more
accepted, and she would like it better.” [C-6].

However, caregivers also commented that the way
the sensor was introduced to the user could influence
his/her attitudes and acceptance towards using sensors.
In interviews and in the survey, caregivers emphasized
the value of autonomy and privacy of the user and the
importance of user participation.

4. Discussion

4.1. The difficulty of identifying pain and distress in
non-verbal persons with ID

In this study, we found that professional caregivers
and parents of non-verbal children with ID recognise
pain from observing facial expression, bodily move-
ments, or sound, as reported previously [12,30,31].
However, professional caregivers and parents expressed
great frustration when being unable to reliably iden-
tify pain and distress in non-verbal persons with ID
despite their extensive knowledge of them. This uncer-
tainty made identification of pain and distress difficult
and frustrating. Decisions about appropriate interven-
tions and treatment are experienced to be complex and
ambiguous, as previously described [32]. Professional
caregivers’ fear of overlooking pain is substantiated by
previous findings that persons with IDs were less likely
to be diagnosed with a painful condition and to receive
adequate medication [9,33]. But the intensity of the fear
expressed by professional caregivers and parents were
more explicit and profound in our study.

Observational pain tools and checklists for assessing
pain in non-verbal persons with ID [31,34] and self-

reporting tool for persons with mild to moderate ID
do exist [35]. In our study, most users do not have the
ability to use self-reporting tools, and many caregivers
reported that they do not have adequate tools for as-
sessing and identifying pain and distress in non-verbal
person with ID, and they request objective tools and
measures that can be utilised in daily life situations.
Previous findings have confirmed that to construct a tool
that usefully determine the presence of pain in people
with severe cognitive impairments is difficult [36]. Our
informants described their difficulties when assessing
pain, and the challenges caused by the users limited
communication skills and self-reporting abilities. Breau
and Burkitt [31] further confirmed that the vulnerabili-
ties of this group require special care in assessing and
managing their pain, which our findings also confirm.

4.2. Positive attitudes towards sensors among parents
and professional caregivers

Previous literature portray health professionals’ am-
bivalence towards their patients’ use of wearables [37],
which are not consistent with our findings. However,
given the frustration that professional caregivers and
parents feel being unable to adequately identify pain
and distress in non-verbal persons with ID, it is not sur-
prising that they request new tools and sensors to help
them assess and recognise pain and distress. Even so,
professional caregivers felt the purpose of such sensors
should be limited to aiding the understanding of non-
verbal persons in terms of pain and distress; the use of
sensors as a general tool for monitoring the user, was
felt to infringe upon the privacy and autonomy of the
non-verbal person.

These findings agree with those of Wolbring and
Leopatra [24] that professional caregivers express posi-
tive attitudes towards the use of wearable sensors that
may detect signs of pain and distress, but sensors were
less acceptable if they infringed markedly on the in-
tegrity of the user, or if the sensor had to be inserted
under the skin. Professional caregivers and parents take
the privacy and autonomy of the user and the degree of
physical invasiveness of the sensor into account when
evaluating the ethical implications of sensors for non-
verbal persons with ID. They need to be sure that the
effect of the sensor in terms of better health care or
quality of life outweighs any downsides in terms of
infringement of privacy and autonomy, or physical in-
vasiveness.

Our findings confirm that caregivers and parents ex-
pect that wearable sensors measuring physiological re-
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sponses will provide valuable information about pain
and distress. They also expect that the users will accept
wearing sensors measuring HR. Informants with prior
knowledge about sensors, were more positive towards
the use of sensors. Caregivers express that measuring
HR should be implemented in combination with be-
havioural observations, which is consistent with pre-
vious studies on implementation of sensors and multi-
modal information supporting assessment of pain and
distress in non-verbal persons [38,39].

4.3. Strength and limitations of the study

A strength of the present study was the extensive
experience of the professional caregivers. Most profes-
sional caregivers had an educational background that
was relevant to care for non-verbal persons with ID.
They had long and daily experience with the user group,
and thus had a comprehensive understanding of the ev-
eryday challenges of communicating with non-verbal
persons with ID.

Another strength was the mixed-method approach,
which provide statistical findings, complemented by in
depth understanding of caregivers’ and parents’ atti-
tudes and possible barriers and facilitators towards the
use of sensors in real life situations. Including data from
both questionnaires and interviews, and the informants
extensive experience with the user group support the
credibility and trustworthiness of study findings.

A limitation might be the bias of informants who
had heard about our study, as 97% of those informants
were positive toward the use of sensors, compared to
78% of those who had not heard about our study prior
to completing the online questionnaire. On the other
hand, it may be argued that the informants who had
heard about our study had more knowledge of the merits
of the use of sensors and thus were better qualified to
evaluate the use of sensors.

Another limitation is that online surveys are easily
accessible to digitally literate informants with access
to digital communication devices. Informants without
digital skills or digital access were offered to fill in
a paper-based version of the survey. Only one of the
informants filled in a paper-based questionnaire.

5. Conclusion

This study documents that professional caregivers
and parents find it challenging to reliably identify pain
and distress in non-verbal persons with ID. They have

experienced that pain and distress go undetected due
to the users’ limited communication abilities. Conse-
quently, non-verbal persons with ID may not receive ad-
equate care and treatment, that may reduce their quality
of life or cause serious illness.

Most professional caregivers and parents were posi-
tive towards the use of sensors that could facilitate com-
munication and identify pain and distress in non-verbal
persons with ID. Non-invasive wearable sensors for
monitoring heart rate, sleep, blood sugar and epileptic
seizures were considered most useful and acceptable.
Professional caregivers expressed reservations if sen-
sors infringed upon the autonomy and privacy of non-
verbal persons with ID and highlighted the importance
of facilitating user involvement.

Consequently, there is a need for sensors that can
objectively identify pain and distress in non-verbal per-
sons with ID in daily life situations and contribute to
adequate care and treatment A follow up study moni-
toring heart rate in non-verbal persons with ID will add
knowledge on how wearable sensors may complement
subjective observations and contribute to identify pain
and distress.
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