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ABSTRACT

This review is made up of two parts; the first
part discussing intellectual disability (ID) in
general, while the second part covers the pain
associated with intellectual disability and the
challenges and practical tips for the manage-
ment of pain associated with (ID). Intellectual
disability is characterized by deficits in general
mental abilities, such as reasoning, problem
solving, planning, abstract thinking, judgment,
academic learning, and learning from experi-
ence. ID is a disorder with no definite cause but
has multiple risk factors, including genetic,
medical, and acquired. Vulnerable populations
such as individuals with intellectual disability

may experience more pain than the general
population due to additional comorbidities and
secondary conditions, or at least the same fre-
quency of pain as in the general population.
Pain in patients with ID remains largely unrec-
ognized and untreated due to barriers to verbal
and non-verbal communication. It is important
to identify patients at risk to promptly prevent
or minimize those risk factors. As pain is mul-
tifactorial, thus, a multimodal approach using
both pharmacotherapy and non-pharmacologi-
cal management is often the most beneficial.
Parents and caregivers should be oriented to
this disorder, given adequate training and edu-
cation, and be actively involved with the treat-
ment program. Significant work to create new
pain assessment tools to improve pain practices
for individuals with ID has taken place,
including neuroimaging and electrophysiologi-
cal studies. Recent advances in technology-
based interventions such as virtual reality and
artificial intelligence are rapidly growing to help
give patients with ID promising results to
develop pain coping skills with effective reduc-
tion of pain and anxiety. Therefore, this narra-
tive review highlights the different aspects
regarding the current status of the pain associ-
ated with intellectual disability, with more
emphasis on the recent pieces of evidence for
the assessment and management of pain among
populations with intellectual disability.
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Key Summary Points

Why carry out this study?

To highlight the current status,
prevalence, and risk factors for painful
conditions associated with intellectual
disability.

To change the wrong beliefs that patients
with intellectual disability cannot
recognize, understand, or even experience
pain like the comparable normal
populations.

To identify the challenges of pain
assessment and practical tips for the
management of pain among patients with
intellectual disability.

To focus on the recent evidence for the
assessment and management of pain
among populations with intellectual
disability with more emphasis on the use
of new technology tools.

What was learned from the study?

Pain in intellectual disability is associated
with significant functional and
psychological impacts and has gained
increasing recognition as a disability in
and of itself.

Quantitative sensory testing and previous
reports showed that individuals with
intellectual disability experienced pain
similar to or even more than the
comparable normal populations, with
different responses to pain according to
the type and extent of disability.

Evidence is promising regarding the
incorporation of new tools for the
assessment and management of pain that
can aid in overcoming the
communication barriers in individuals
with intellectual disability.

More research focusing on current
challenges and active knowledge
translation as well as new ideas for future
attention is required.

INTRODUCTION

Developmental delay is a disorder associated
with significant limitations in intellectual
functioning and adaptive behaviors. Currently,
it is widely referred to as intellectual disability
(ID). Intellectual disability is defined as a neu-
rodevelopmental disorder that manifests during
the developmental period and affects an indi-
vidual’s intellectual abilities (e.g., abstractive
thinking, language, memory) and adaptive
functioning (e.g., communication, independent
living) [1, 2]. Developmental delay includes
gross or fine motor skills, speech and language,
cognition, personal–social, and activities of
daily living [3, 4]. The incidence of childhood
disability disorders varies between different
studies. It ranges between 5% and 10%. Most of
these disorders improve, while the condition
persists in about 1% of adults [1].

Pain management in individuals with ID, an
important category of the most vulnerable
group, is an important health issue. Accord-
ingly, the International Association for the
Study of Pain (IASP) has revised the definition of
pain as ‘‘an unpleasant sensory and emotional
experience associated with, or resembling that
associated with, actual or potential tissue dam-
age’’ [5]. Therefore, it also applies to children
with disability who are unable to express their
pain experience.
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Living with acute or chronic pain associated
with an ID is a real challenge [6]. In 2018, the
US Court of Appeals for the Federal Circuit
recognized that ‘‘pain is enough’’ for a veteran
to be eligible for disability compensation, even
when the claimant is unable to establish the
underlying cause of their pain. The associated
burdens of chronic pain, such as functional,
personal, and social impacts, should be suffi-
cient to meet the definition of disability under
any of the legal schemes for disability [7, 8].

Clinical reports and sensory testing showed
that individuals with ID experienced pain sim-
ilar to the comparable normal populations with
different responses to pain according to the type
and extent of disability. Moreover, several
imaging techniques, endocrine responses, and
brain-evoked potentials recorded during nox-
ious events have identified that individuals with
intellectual disability showed increased respon-
ses compared with controls [9, 10].

As pain is a multidimensional and subjective
experience, taking into consideration the
recognition of the complexity of pain percep-
tion, all these issues make pain experience and
expression by those with intellectual disability
more challenging. Therefore, the pain associ-
ated with an ID is frequently underestimated
and poorly managed [6].

This review article aims to provide a broad
description of the intellectual disability and
challenges of the assessment and management
of pain in individuals with intellectual disability
in an evidence-based manner, in addition to
exploring the updated and recent tools for the
assessment and management of pain with
intellectual disability.

METHODOLOGY

This review is made up of two parts; the first
part focuses on intellectual disability (ID) in
general, such as the prevalence, risk factors,
causes, diagnosis, and possible management,
while the second part covers the pain associated
with intellectual disability, as well as sources,
types, and challenges in the assessment and

management of pain in the presence of com-
munication barriers, and finally the practical
tips for the management of pain associated with
(ID).

A computer search was conducted including
literature from PubMed, Scopus, MEDLINE,
Web of Science, and EMBASE databases. Manual
screening of references from relevant sites was
also conducted, and additional references were
added. The search strategy included articles that
were published from January 2010 to March
2023. The previously mentioned keywords were
used for the search. Articles that met the
inclusion criteria, such as articles published in
the English language, relevant to the condition,
presented information on the pain with ID, and
involving both pediatric and adult patients,
were included. The search strategy included
observational, cross-sectional, cohort,
case–control, longitudinal studies, systematic
reviews, and meta-analyses. The exclusion cri-
teria included non-English language articles,
failure to get the full articles, case reports, edi-
torials, or expert opinions. The selected articles
were screened by two independent reviewers
using the same method of evaluation. The final
reviewing strategy of the literature search results
in a total of [41] articles included in this review
(Fig. 1) [11]. This article is based on previously
conducted studies and does not contain any
new studies with human participants or animals
performed by any of the authors.

INTELLECTUAL DISABILITY

Intellectual disability involves problems with
general mental abilities that affect both intel-
lectual functioning (such as learning and rea-
soning) and adaptive functioning (activities of
daily living such as communication and inde-
pendent living) [1]. Childhood disability disor-
ders range between 5% and 10%. Most of these
disorders improve, and the condition persists in
about 1% of adults [6], while the prevalence of
children with profound intellectual and multi-
ple disability is estimated to be between 0.4%
and 1.3% [12].
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Causes of Intellectual Disability

The causes of intellectual disability are hetero-
geneous; the cause can be congenital or envi-
ronmental. Congenital causes include those

such as genetic (e.g., fragile X syndrome, tri-
somy 21), exposure to teratogens in utero,
congenital hypothyroidism, infections
(e.g., toxoplasmosis, rubella), perinatal hypoxia,
or trauma [13]. Acquired causes include those

Fig. 1 Flow chart of the included studies (PRISMA, 2009) [11]
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such as CNS infections (e.g., viral encephali-
tis, meningitis), malignancies (e.g., neuroblas-
tomas), traumatic brain injury, toxins (e.g.,
lead, mercury), or malnutrition [14].

Clinical Presentations

According to the American Association on
Intellectual and Developmental Disabilities, ID
is characterized by significant limitations in
intellectual functioning (reasoning, learning,
and problem solving) and adaptive behavior
(conceptual, social, and practical skills) that
originate before the age of 18 years [15]. The
clinical diagnosis of ID includes detailed history
such as family history, antenatal history, birth
history, neonatal history, and postnatal history;
physical examination includes growth parame-
ters and full body examination from head-to-
toe (e.g., skull, face, spine, hands, and feet); and
systematic examination includes neurological,
cardiovascular, abdominal, and chest examina-
tion. Furthermore, it is important to assess
intellectual function and adaptive behavior
such as the intelligence quotient test (IQ) [16].

Diagnosis

Diagnosis of intellectual disability can be con-
firmed by the following three criteria: first,
deficits in intellectual functions, such as rea-
soning, problem solving, planning, abstract
thinking, judgment, academic learning, and
learning from experience, confirmed by both
clinical assessment and standardized intelli-
gence testing. Second, deficits in adaptive
functioning that fail to meet developmental
and sociocultural standards for personal inde-
pendence and social responsibility. Without
ongoing support, the adaptive deficits limit
functioning in one or more activities of daily
life, such as communication, social participa-
tion, and independent living across multiple
environments, such as home, school, work, and
community. Third, the onset of intellectual and
adaptive deficits occurs during the develop-
mental period [17]. Investigations include bio-
chemistry [e.g., blood, urine, feces,
cerebrospinal fluid (CSF)], genetic studies (e.g.,

baseline and advanced chromosomal studies),
and imaging studies [X-ray, computed tomog-
raphy (CT), and magnetic resonance imaging
(MRI)].

Management of Intellectual Disability

Due to the genetic basis of many intellectual
disabilities, genetic counseling is crucial for
determining the risk of recurrence, offering the
possibility of prenatal diagnosis, and relieving
families of feelings of guilt. It is important to
know that the majority of cases of intellectual
disability have behavioral and psychological
disorders. Identification of such cases is impor-
tant to facilitate positive behaviors and enforce
appropriate social communication. Psychoso-
cial interventions should be also attempted [1].

Any treatment plan should address the fol-
lowing dimensions, e.g., severity of the intel-
lectual disability, etiology, associated
comorbidities, psychiatric problems, and family
and social factors. Management of intellectual
disability may need a multidisciplinary
approach involving pharmacological, non-
pharmacological, and psychological interven-
tions. The first line is to deal with preventable or
reversible conditions with appropriate manage-
ment. The second is to identify treatable causes
of intellectual disability and potentially treat-
able symptoms such as hearing impairment
with hearing aids, seizures with antiepileptics,
and spasticity with anti-spasticity medications.
Other treatable cases have to be referred to
specialists accordingly for further assessment
and proper management [1].

Usually, only a few medications are licensed
for pediatric use; accordingly, it is recom-
mended to follow dosing guidelines and to start
with low doses and increase gradually, and the
child should be monitored continuously [17].
Furthermore, non-pharmacological interven-
tions can focus on skill development and edu-
cational purposes. Such interventions can be
adapted in the management protocols, with
early interventions for children at risk for
intellectual disability. Examples of non-phar-
macological strategies include taking a lifespan
approach, adopting a functional approach, and
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seeking assistance from specialized centers for
integrated child development services [17].
Parents and caregivers should be oriented to the
nature and the management of intellectual
disability. They should be involved in the
management program and fully supported to
provide the resources needed for the education,
healthcare, and occupational needs for their
children [18].

PAIN MANAGEMENT
IN INDIVIDUALS
WITH INTELLECTUAL DISABILITY

Historically, there has been controversy about
whether people with an intellectual disability
experience pain in the same way as others of
average cognitive ability [19]. Clinical studies
indicate that chronic pain is as prevalent among
people with an intellectual disability as among
the general population, but may be underesti-
mated due to the limitations of reporting
methods [20].

PREVALENCE OF PAIN
WITH INTELLECTUAL DISABILITY

The prevalence of chronic pain with intellectual
disability is difficult to estimate and shows wide
variations because the usual method of self-re-
porting may not be possible or reliable with the
lack of communication [21]. Previously, the
commonly held view was that individuals with
intellectual disability have decreased sensitivity
to pain, because of the relatively little awareness
of the problem of pain among caregivers as well
as people with an ID [20]. Current evidence
suggests that individuals with ID may actually
be more sensitive to painful stimuli, have
greater pain-evoked potentials, and be more
likely to experience chronic pain compared
with typically developing peers [22–25]. This
inconsistency between previous and current
data may be in part attributed to the increased
awareness of pain syndromes, advanced pain
assessment tools, and better understanding of
the individual disabilities [23, 25]. Quantitative
sensory testing showed that individuals with ID

are equally as sensitive as their healthy normal
individuals or may even be more sensitive
[10, 26, 27]. Moreover, endocrine responses and
brain-evoked potentials recorded during nox-
ious events reveal that individuals with ID
showed increased responses compared with
controls [9, 28, 29].

According to caregiver reports, previous
studies showed the incidence of chronic pain
among patients with ID occurring in at least
13% [21] and 15% [20], as in the general pop-
ulation [21], while recent estimates showed that
the prevalence of chronic pain in ID is on
average 70% (range 38–89%); and these esti-
mates are considerably higher than the general
population [30].

The prevalence of chronic pain in patients
with ID showed wide variation according to the
cause of intellectual disability as well. Schwartz
et al. [31] found that 67% of their adult sample
reported having chronic pain, with 56% indi-
cating the pain was present daily. Similarly,
Turk et al. [32] found that 84% of an adult
female sample with cerebral palsy reported a
similarly high prevalence of chronic pain. In
addition, Houlihan et al. [33] found that pain
was present daily in 11% of their participants on
the basis of parental reports, and the presence
and frequency of pain were positively correlated
with the degree of physical disability, while
Tervo et al. [34] found that pain was common
among children with cerebral palsy and led to a
high level of functional interference. According
to the degree of disability, McGuire et al. [35]
found that chronic pain was reported by 13% of
the sample and was 2–2.5 times more prevalent
in people with mild intellectual disability than
in those with more severe disability. This
reflects the fact that individuals with a mild
level of disability can typically verbalize and
communicate their pain experience so that
their caregivers were aware of their pain prob-
lem, while those less able to communicate their
pain were underrepresented in the reports of
chronic pain provided by caregivers in the study
[20]. This is actually one of the major challenges
in the assessment of, and therefore manage-
ment of, pain in those populations with ID.
Furthermore, Hauer et al. [36] reported pain
that occurred weekly in about 44% of children
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with moderate-to-profound cognitive impair-
ment and almost daily in about 41–42% of
children with severe cognitive impairment.

RISK FACTORS FOR PAIN
WITH INTELLECTUAL DISABILITY

The problem of chronic pain among people
with ID may be highly prevalent because of the
higher frequency of associated physical disabil-
ity [37]. A variety of factors increase the risk of
both acute and chronic pain with ID, including
greater risk of accidental injury, reduced
involvement in health decision-making, more
physical comorbidities, greater musculoskeletal
disorders, low levels of physical activity,
reduced use of pain management services, and
age-related changes associated with greater life
expectancy than in previous years of individuals
with intellectual disability [20, 38]. A large
study also used an informant-based approach
and found that 15.4% of the sample was
reported to have pain, persisting on average for
more than 6 years [39]. Although more women
experienced chronic pain, as is found in the
general population, the variables of age, com-
munication ability, and level of intellectual
disability did not predict the presence of pain.
However, the presence of cerebral palsy, other
physical disability, and challenging behaviors
was more common among people with chronic
pain [20]. Patients with cerebral palsy are asso-
ciated with motor impairments, and presented
with increased muscle tone, spasms, and clo-
nus. Spasticity and spasms can cause significant
discomfort through waking and sleeping hours
[27, 40]. Treatment of such conditions may
involve invasive surgical procedures and other
painful injections or interventions. Non-inva-
sive therapies such as regular physical therapy
sessions and stretching can also contribute to
significant pain [41, 42]. Moreover, children
with ID are at increased risk of self-injury such
as head banging, self-biting, or damage to the
skin. The rates of self-injury ranged between 4%
and 10% depending on the degree of ID, autism
spectrum disorder, poor communication skills,
low mood, high activity levels, and impulsive
behavior [43–45].

Challenges and Considerations
when Dealing with Intellectual Disability:
Table 1

According to the IASP definition of pain as a
subjective experience, it may be expressed in
atypical or unfamiliar ways in those with sig-
nificant cognitive and communicative difficul-
ties. In some conditions, such as Down
syndrome, pain may actually be experienced
differently. The evidence suggests that although
pain expression appears to be delayed, once
pain is registered, there appears to be a magni-
fied pain response. When reaction time is con-
trolled for, there is evidence that people with
Down syndrome are more sensitive to pain than
average. The pain threshold was affected by the
reaction time of the individual [46]. Conse-
quently, pain may not be easily recognized and
may go untreated [47].

A recent cross-sectional study [12] included
pediatricians working in Switzerland who pro-
vide care to children with ID, and results
showed that pain in children with ID was
under-evaluated in 95% of children. Around
52% showed that the use of pain scales was
more important than with typically developed
children. However, more than half 51.2% of the
pediatricians did not use pain scales for these
children. Regarding pain management, the
majority reported that pain in children with ID
was under-treated. More than half of the
respondents considered pain in children with
ID to be more difficult to relieve [12].

TYPES AND CAUSES OF PAIN

Patients with intellectual disability may experi-
ence any type of pain. A combination of noci-
ceptive, neuropathic pain, and/or mixed types
may present in the same patient, and this
undoubtedly adds to the complexity of pain
assessment as well as management.

Although the majority of post-surgical pain
is nociceptive, repeated surgery or direct trauma
to the peripheral nerves may result in more
difficult and persistent neuropathic pain [63].
Neuropathic pain can be difficult to manage but
should be considered in individuals with severe
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Table 1 Challenges in the assessment and management of pain with ID

Challenges Text

Difficulty in discriminating between pain

and other symptoms

Behavioral expressions are inherently consistent across populations and

determined by long-established biological dispositions [48]

It is difficult to differentiate pain from other conditions such as anxiety,

depression, or other emotions due to the overlap of manifestations [49]

The signs and symptoms of pain may be mistakenly attributed to the

intellectual disability [48, 49]

The effects of situational factors such as the immediate surroundings, caregiver

behavior, and culture on pain expression in individuals with ID are not well

understood [50]

Individuals with ID may exhibit typical pain behaviors (e.g., self-injury,

moaning, or facial expressions) making it difficult to discriminate between

signs of pain from other signs [35, 37]

Challenges in the pain assessments Pain in individuals with ID is not easy to identify, as is the cause or the source

of pain [51]

Incorrect beliefs regarding pain insensitivity or indifference lead to

underestimation as well as under-treatment of pain [25]

Self-reporting scores may not be possible and may be unreliable because of the

impaired ability to communicate [35]

The underlying neurologic condition and associated functional limitations may

confuse the presentation of pain [52, 53]

Observers are likely to underestimate patients’ suffering [54, 55]

Challenges in pain management Individuals with ID are at risk of developing drug-related side effects due to

immature nervous systems, functional impairments, and the concurrent use of

multiple medications [25]

Fear of the risk of respiratory depression linked to opioids is common among

prescribers [12]

Individuals with ID are given fewer analgesics compared with their cognitively

intact populations [56]

Many people with an ID are dependent on their caregivers for ongoing

management of their healthcare needs [35, 37]

Pain medications may mask the sources of pain, and the medications could

delay the correct diagnosis of pain [36, 57]
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neurological impairments with prolonged pain
after an intervention. Another potential source
of pain is central in origin (i.e., thalamic injury),
where the pain afferents appear to be activated
without an ongoing input either from tissue
damage or peripheral nerve injury [63, 64]. The
major evidence for central pain comes from the
observation of pain behavior in children with
advancing neurodegenerative diseases [64]. It is
important to think about those people who may
have pain due to the original primary diseases
or the associated comorbidities. For example,
patients with epilepsy might have a headache
after seizures, and women may have pain when
they have their period. Children with cerebral
palsy may complain of pain due to joint

dislocation, degenerative joint disease, back
pain, or the associated spasticity [51]. Moreover,
patients with musculoskeletal disorders may
experience significant pain due to the associ-
ated deformities, muscle spasms, and spasticity.
This pain is exaggerated significantly during
physical therapy and rehabilitation [65]. Other
conditions may require more painful diagnostic
or therapeutic interventions such as invasive
diagnostic procedures and surgery [66].

The common conditions that require pain
management for patients with intellectual dis-
ability include the following list of painful
conditions: degenerative joint disease, arthritis
and immobility, muscle spasms, premenstrual
syndrome, cancer pain, traumatic experiences,

Table 1 continued

Challenges Text

Lack of education Observers may be subject to old and wrong beliefs about individuals with ID

and their decreased capacity to experience pain [25, 53]

The skills and the level of education of the nurse and family are important in

managing pain in this group [58]. Kankkunen et al. [51] identified that only

8% of the nurses working with individuals with ID had undertaken education

for pain management

The observers may not blind to the application of the painful stimulus and may

overestimate the pain sensation [25]

Intrapersonal and interpersonal factors as well as social/cultural factors may

influence the caregiver’s ability to provide accurate pain ratings [25]

Lack of evidence-based research studies Research studies in populations with ID are challenging due to ethical

complexity [25]

Self-reported methods for pain assessments are not suitable for individuals who

are difficult to communicate with [25]

The caregiver/parent-reported pain scores are not valid or cannot adequately

power studies due to small sample sizes [25]

Most studies have been conducted on patients with severe ID who cannot

provide informed consent to participate in pain research [59]

The evidence on effective pain management practices for individuals with

intellectual disability is limited [60]

There is an absence of clinical guidelines about the safe and efficient different

modalities in the treatment of patients with ID [61, 62]
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migraine, and other chronic headaches [51].
Other causes of pain that also require pain
management include dental carries/abscesses,
otitis media, gastroesophageal reflux, constipa-
tion, and urinary tract infection [67]. Poorly
managed pain is associated with significant
drawbacks such as behavioral changes, psycho-
logical distress, impaired sleep, and reduced
quality of life [65, 68].

PAIN ASSESSMENTS

Patients with intellectual disability are unable
to verbalize their pain experience and self-re-
ported pain scores are not routinely applicable
in patients with significant ID. Several alterna-
tive systems have been developed, including
systems based on behavioral cues or facial
expressions [69]. Other researchers have used
third-party reports (usually the parents or care-
givers) to gather data about pain and other
aspects of health in people with an intellectual
disability. Accordingly, the pain assessments
have focused on two main approaches: behav-
ioral observation methods and caregiver
reports. However, patients with a mild disability
can verbalize and communicate their pain
experience in a recognizable way similar to
normal individuals [51]. Ideal pain assessment
techniques should follow a logical progression
or hierarchy: first, try to obtain a self-report
assessment; then search for potential causes,
observe behaviors, and obtain information from
others (proxy reporting); and finally, attempt a
trial of pain medication [70].

Identifying pain in individuals with an
intellectual disability is very challenging. They
may have difficulties in expressing and differ-
entiating pain as well as understanding the
necessary instructions. For example, adults with
Down syndrome could define pain location but
face difficulty with representations of pain
intensity or pain quality [71, 72]. The ability to
comprehend and use self-report scales differs
according to the type of scale and level of dis-
ability, with graphical scales (e.g., faces and
pyramids) having the highest usability. The
difficulties in self-report, especially among
individuals with moderate and severe

intellectual disability, necessitate the use of
alternative methods [73]. Several observational
assessment tools have been developed in which
caregivers rate the presence of recognized pain
indicators, such as vocalizations, facial and
emotional expressions, or motor behaviors.
These observational methods have been used to
support tools such as theNon-communicating
Children’s Pain Checklist [74].

Methods of Pain Assessment
in Intellectual Disability

Observational responses to pain and vocaliza-
tion are perhaps the most useful ways that
caregivers use to identify pain in individuals
with intellectual disability [75]. Frequent pain
behaviors may be reported by the child using
special words to express pain, pointing or
showing pain location, crying, changes in usual
activities, moaning, being uncooperative, or
seeking closeness to the parent [76]. In addition,
some pain indicators may be observed, such as
facial expression, withdrawal, restlessness, dis-
turbed sleep, and behavioral changes [20]. Par-
ents and caregivers can also report emotional
responses (e.g., irritability, anger, fear, frustra-
tion, and acting out). The following pain scales
might be used in patients with ID according to
the type and extent of disability:

The Pain Behavior Checklist (PBC)
The PBC was developed to assess pain behaviors
in the postoperative setting in children with
profound intellectual and motor disability. It is
also suitable for detecting pain in daily care
situations. It is a score of ten non-verbal items
that can be scored positively or negatively [77].

Chronic Pain Scale for Nonverbal Adults
with Intellectual Disability (CPS-NAID)
The CPS-NAID consists of 27 items each rated
on an ordinal 4-point scale (0–3). It includes six
subcategories: vocal expression, emotional
reaction, facial expression, body language, pro-
tective reactions, and physiological signs. It
measures behavior in response to chronic and
recurrent pain [78].
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The Non-Communicating Children’s Pain
Checklist (NCCPC)
The NCCPC is a pain measurement tool that
was introduced and specifically designed for
children with moderate-to-severe cognitive
impairments. The scale discriminates between
periods of pain and calm. It consists of 30 items
and can be used within a home setting
[74, 79, 80]. The NCCPC-postoperative version
(PV) is a second version of the original NCCPC,
assessing pain behaviors in a postoperative sit-
uation. Items related to eating and sleeping
were omitted, and the remaining items were
then scored on a 4-point scale according to their
occurrence. The NCCPC-PV scale was found to
have high psychometric values. Assessment of
pain in children with cognitive impairments in
the postoperative period documents the avail-
ability of two tools [NCCPC-PV and Face, Legs,
Activity, Cry, Consolability (FLACC) scale] with
strong evidence for reliability and validity in
this population [79, 81].

The Revised NCCPC-R
The NCCPC-R is a 26-item behavioral scale that
was used to measure pain responses and
behaviors in children with intellectual and
developmental disabilities. It is considered to
have the best psychometric properties for acute
or chronic pain. Previously omitted items, such
as items related to food consumption or sleep
duration and quality, are included in this scale
[76, 82]. It measures pain responses observed by
clinicians, parents, and caregivers regardless of
how well they know the child. The NCCPC-R is
recommended for use in research studies
because it provides a standardized scale that is
consistent across children [25, 80]. The NCCPC-
R was also tested in home settings with high
internal consistency, specificity, and sensitivity
[76, 82].

The Pediatric Pain Profile (PPP)
The PPP has [20] behavioral items used for the
assessment of pain in children and has been
used successfully for adults [83]. It is used for
children with significant cognitive and neuro-
logical disabilities and who are unable to com-
municate [84]. The PPP is useful for

distinguishing a child’s good days from bad
days. This scale is useful for caregivers and par-
ents to add detailed information about the
child’s unique pain expression [83].

Revised Faces Legs Activity Cry Consolability
Scale (r-FLACC)
This scale includes five categories of behavior
(face, legs, activity, cry, and consolability). Each
of the five items scored from 0 to 2 on the basis
of the detailed descriptors specific to each item,
and result in a total score between 0 (no pain)
and 10 (worst pain). This scale can be used for
children and adults [25].

The Non-Communicating Adults Pain
Checklist (NCAPC)
The NCAPC is an 18-item behavioral scale that
was recently found to be reliable, valid, sensi-
tive, and clinically feasible to assess pain
responses and behavior in adults with intellec-
tual and developmental disabilities. This scale is
based on body movements and facial expres-
sions as indicators of discomfort and acute pain
[81, 82].

The Universal Pain Assessment Tool (UPAT)
The (UPAT) is used to assess the level of pain in
children with limited communication skills and
disability. The tool is an adapted version of the
Wong–Baker Faces Pain Rating Scale using faces
or behavioral observations. The UPAT is useful
in assessing pain and detecting the existence of
functional jaw pain, and is a valid instrument to
score pain intensity associated with temporo-
mandibular disorders in people with ID [85].

Self-reporting Tool on Pain in People
with Intellectual Disability (STOP-ID!)
The Self-reporting Tool on Pain in People with
Intellectual Disability (STOP-ID!) is an online
application developed to aid in autonomous
self-reporting of pain. It was evaluated in adults
with Down syndrome. These comprehension
tests assessed four components, e.g., pain loca-
tion, pain intensity, pain effect, and pain qual-
ity. The results provide evidence that the use of
tools such as (STOP-ID!) appears to be a
promising approach for the reporting of pain
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information by some adults with Down syn-
drome in the presence of a trained caregiver
[86].

Physiological Pain Assessment
The physiological pain assessment includes a
number of physiological measures of pain such
as the heart rate, blood pressure, respiration,
vagal tone, salivary amylase activity, and
intracranial pressure, which has been correlated
with acute changes in sympathetic and
parasympathetic tones due to pain as well as
psychological stress [87–89]. Although physio-
logical measures may be viewed as free of
response bias, it is not specific for pain assess-
ments [80]. All these parameters may be subject
to changes due to multiple causes other than
pain, such as associated medical, physical, or
psychological conditions. However, it is useful
for research sitting when correlated with other
subjective measures.

Hi-Tech Pain Assessments Tools

New technological tools may enable pain
assessment and improve accuracy, especially in
individuals with moderate-to-severe ID and
those who are unable to communicate and
report their pain experience, such as geriatric
patients with dementia. This technology used
pain apps to track episodes of pain, locate the
pain sites, and track potentially related factors
such as stress, fatigue, and mood [80, 90]. The
clinical findings indicated that the use of digital
health can reduce bias and can improve the
real-time data capture of acute and chronic pain
symptoms [91].

Assessing Pain Using Facial Expressions
This involves using an application that relies on
facial recognition technology using artificial
intelligence (AI). The patient’s facial muscle
movements, which are associated with pain, are
recorded by directing the camera of a smart-
phone toward their face. The application then
computes a pain score on the basis of this data.
However, one potential drawback of this
approach is that it may detect behavioral signs

of pain when it is absent, potentially resulting
in incorrect diagnoses. [80, 92].

Assessing Pain Using Vocal Responses
Pain-related vocal responses, such as non-verbal
cries, moans, or screams, which are produced by
individuals experiencing pain, may be used as
indicators of pain in individuals with ID
[93, 94]. A recent study [95] used the acoustic
features of vocal expressions to identify pain in
adults with ID. Acoustic analyses of sponta-
neous vocal expressions revealed that pain-re-
lated vocalizations were characterized by a
higher number of pulses (i.e., segments in
which phonation was detected), and higher
shimmer values (the cycle-to-cycle amplitude
variation) relative to no-pain vocal expressions.
These pain-related vocal characteristics may be
used to develop objective pain detection means,
such as a smartphone app for caregivers [80].
The initial results may prompt further research
to explore the possibility to use pain-related
vocal output as possible pain monitoring in
individuals with ID [95].

Using Smart Shirts as a Base for Pain
Assessment
The new technological innovation of Smart
Wearable Shirts (SWS) is a wearable medical
device enabling continuous monitoring of
human physiological signs without any distur-
bance to the activities of daily living. The (SWS)
can collect physiological data including heart
rate, respiratory function, and changes in regu-
lar respiration, body movements, and pacing;
therefore, it might be used as a data collecting
device to detect pain signs of individuals with
ID. This technology has been used in clinical
research during the past few years and has
enabled the collection of varied physiological
data outside the laboratory. SWS may be used
for monitoring and early diagnosis of physical
and mental health for individuals with ID.
Other accessories or wearable sensors, such as
smart electronic bracelets, may be used for this
purpose as well [96–98].
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Sensing Pain
Pain can be measured through using various
body, environmental, and ambient sensors for
pain in ‘‘smart home’’ environments
[89, 99, 100]. These are wireless and connected
devices that collect, transfer, store, and analyze
data over a network. Sensor devices can be used
to collect more frequent and accurate assess-
ments within a growing digital health ecosys-
tem [101]. These tools may be more accurate
and minimize the reporting biases found in
other clinical methods. Some medical devices
and wearable sensors are used to measure
specific aspects of pain sensation, perception, or
psychology, while others are used to capture the
quality of life. This category of body sensors
captures physiological or biometric signals from
the body, while wrist-worn devices and epider-
mal patches are often used to calculate heart
rate variability due to pain, as well as psycho-
logical stress [102]. Quality of life measures tend
to utilize environmental or ambient sensors to
monitor movement and activities of daily living
[103, 104]. The use of sleep sensors has also
been implemented, because pain itself or pain
medications may be a cause of disturbed sleep
patterns [105, 106]. Finally, facial expression
monitoring of pain intensity utilizes multi-
camera systems and video recordings to mea-
sure ‘‘emitted’’ facial expressions in real time
[107, 108].

Imaging Pain
As pain is a complex sensory and/or emotional
experience, neuroimaging measurements of
pain sensation and perception have also been
used to study additional physiological and bio-
logical components of pain. Various technolo-
gies for imaging and measuring human brain
structure and function as it relates to pain are
now available [89]. Pain research showed
strengthening evidence that acute and chronic
pain mechanisms are distinct [109], and shift
the field’s focus of attention from somatosen-
sory processing and ‘‘the pain matrix’’ [110]
toward brain circuitry related to reward and
decision-making [111], emotion [112], and
memory [113]. Neuroimaging can be useful and
may lead to more effective pain management.

PREVENTIVE STRATEGY

A prevention science approach has been applied
for promoting the health and quality of life of
individuals with intellectual disability. It may
be a particularly effective way to decrease health
disparities among individuals with ID by
addressing the challenging bio-psycho-social
risks that individuals with ID experience during
early childhood [114]. Routine annual health
assessments are important for the early detec-
tion of any medical problem and maintaining
good health [68].

Prevention strategies are effective in reduc-
ing pain in patients with ID, but the current
situation shows that it is underutilized. For
example, preventive measures were rarely
applied to reduce pain experienced during daily
care activities [115]. Similarly, hip dislocation is
common in patients with cerebral palsy, which
is associated with chronic pain [36, 116]. How-
ever, the rate of dislocation can be significantly
reduced, to almost zero, if children are included
in a surveillance program from an early age [25].

PAIN MANAGEMENT
IN INTELLECTUAL DISABILITY

Pain among individuals with ID is often difficult
to treat and frequently requires ongoing
assessment and titration of drugs before a sat-
isfactory outcome can be achieved [117]. The
communication barriers in intellectual disabil-
ity make it difficult to correlate the source or
cause of pain, the method of treatment, and the
outcomes [65]. As pain is a multidimensional
experience, the effective management of pain
should ideally involve multimodal approaches
to manage pain and associated comorbid med-
ical, psychological, and psychosocial condi-
tions. Multimodal approaches include
pharmacological and non-pharmacological
modalities [118].

Pharmacological Treatment

Effective assessment of the type and source of
pain is the key to effective management of pain
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among individuals with ID [119]. A clear pain
management plan should be documented and
all persons involved in the individual’s care
should be familiar with it. The pharmacological
treatment of pain in individuals with intellec-
tual disability should be dictated by the indi-
vidual’s symptoms and based on the same
principles applied to those without intellectual
disability [119].

When treating individuals with intellectual
disability with pharmacotherapy, some unique
factors should be considered. For chronic pain
patients, long-term medical treatment may be
necessary and the non-medication techniques
become even more important. Individuals with
intellectual disability are at higher risk for the
development of drug-related side effects. This is
mainly attributed to the immature regulation of
autonomic reactions, low nutritional status,
impaired renal and liver functions, and the
concurrent use of multiple medications possibly
increasing the risk of drug-induced side effects
[120]. In addition, some types of disability are
associated with anatomic and physiologic
changes, such as scoliosis and other muscu-
loskeletal deformities. These changes can sig-
nificantly contribute to hypoventilation and
airway obstruction [65, 121].

Non-pharmacological

Non-pharmacological modalities can be used
alone or in combination with medical treat-
ment according to the patient’s pain. This
multimodal approach aims to treat affective,
cognitive, behavioral, and sociocultural
dimensions of pain [122].

Social Care
Social care staff can recognize and manage pain
in people with learning disabilities. Social care is
related to changing or altering the environ-
ment, distraction, relaxation, divisional ther-
apy, oils, and supporting the person through
any changes in school or work [119]. These
techniques serve to promote comfort, relax-
ation, and engagement of the person with
intellectual disability so they may perceive less
pain. Distraction works by moving the

attention away from the pain to reduce its
severity, and methods include listening to
music, watching television, or reading a book
[122].

A recent systematic review included ten
studies that assessed strategies for enhancing
social skills for individuals with intellectual
disability. This review revealed that social care
interventions appeared to be a significantly
effective modality. However, it may not be
suitable for school settings or self-reported
social behavior for individuals with intellectual
disability. These strategies have strong rele-
vance for improving the social skills of indi-
viduals with intellectual disability [123].

Spiritual Tools
Spiritual tools enable people with intellectual
disability to express themselves through a
medium that affords pleasure, comfort, peace,
and tranquility. This includes listening to
music, singing, gardening, art, or religious
practices [124].

Psychological Interventions
Pain signal transmission can be influenced by
emotions and thoughts. Psychological pain
gates can be closed in numerous ways, includ-
ing by massage, distraction, work, music, leisure
activities, biofeedback, breathing exercises,
visualization, guided imagery, and relaxation.
These techniques are advised to increase control
over pain and reduce distress [119].

Psychological interventions for pain man-
agement may also have a useful role in pain
management among people with an intellectual
disability. Psychological modalities aim to
increase self-management and behavioral and
cogitative change rather than directly elimi-
nating the locus of pain; in fact, it may include
relaxation, breathing exercises, visualization,
and cognitive behavioral therapy [125].

Cognitive behavioral therapy has become
the most widely used psychological interven-
tion for pain management in adults [126] and
children [127]. Many review articles have con-
firmed the efficacy of cognitive behavioral
interventions for typically developing adults
and children with chronic pain [126, 127].
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There is good evidence to support behavioral
observation methods for the recognition of pain
in people with a limited ability [20]. The most
frequently described cognitive techniques were
psycho-education and interventions directly
aimed at thoughts and beliefs, and most studies
reported positive outcomes, although the bet-
ter-controlled studies tended to report less
comprehensive impacts [128].

Physical Therapy
The main goals of physical therapy are to reduce
the perception of pain and possibly help people
to cope with pain [129]. For individuals with
intellectual disability, physical therapy might
include muscle strengthening, postural train-
ing, seating position, cushioning, splinting,
exercises, and rehabilitation programs [130].
The application of simple tools such as ice or
heat treatment, hot bath, massage, acupunc-
ture, vibration, transcutaneous electrical nerve
stimulation (TENS), and cupping reflect our
understanding of Melzack and Wall’s (1965)
gate control theory [51].

The use of heat treatment inhibits pain
through vasodilatation to reduce pain. Simi-
larly, cold treatment increases the pain thresh-
old and reduces edema, inflammation, and pain
experienced [122]. Positioning can be an
important treatment especially when a physical
disability coexists with gastric reflux. Position-
ing or repositioning can prevent or reduce pain,
increase blood flow, and prevent muscle con-
tractions and spasms. TENS works by transmit-
ting lots of non-painful messages to the same
place in the dorsal horn of the spinal cord that
receives the pain messages, and in so doing
reduces the pain messages that are received and
interpreted in the brain. However, Naka et al.
[131], in their systematic review, highlight that
most studies confirm the usefulness and the
analgesic effect of TENS in clinical practice.
Massage is asserted to be effective in inducing
relaxation and reducing challenging behaviors
in people with intellectual disability. However,
evidence-based literature demonstrating the
effectiveness of massage therapy in supporting
clinical practice is extremely limited [132].

Practical Tips for the Management of Pain
in Intellectual Disability

1. The first step in the management of pain is
a comprehensive pain assessment that is
suitable and applicable according to the
type and degree of disability [4].

2. There is no consistent method for assess-
ing pain in people with ID, various instru-
ments approach assessment differently,
and few guidelines are available for train-
ing providers to reliably detect pain in
non-communicating individuals [133].

3. Individuals with ID and their parents/care-
givers should be included in the assess-
ment and management plan [134].

4. Educating caregivers in the methods of
pain assessment and management tools as
well as possible cognitive biases may
improve pain management [25].

5. Creating personal profiles for each patient
(e.g., hospital passports, personal cards,
health certificates) can assist providers and
caregivers in recognizing pain behaviors,
and profiles should describe the individu-
als’ common signs of pain [25].

6. A prevention approach and routine annual
health assessments may be a particularly
effective way in reducing pain and decreas-
ing health disparities in patients with ID
[68, 114].

7. Encourage non-pharmacological and
physical approaches that raise the pain
threshold, increase tolerance, and modify
the lifestyle [51].

8. It is important not to try more than one
new modality (e.g., medical treatment or
pain intervention) at the same time. This
allows for the review and evaluation of
each modality separately [135].

9. It is necessary to be aware of potential drug
interactions when multiple medications
are needed to manage patients with ID [4].

10. It is also essential to be aware of the
possible genetic variation in drug metabo-
lism and response [4].
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FUTURE PLAN

– Neuroimaging techniques and electrophysi-
ological measures have future potential for
the identification and assessment of pain
[20].

– There has been significant work on develop-
ing various pain assessment tools, and pro-
jects to improve pain practices for
individuals with ID have emerged. As a
result, Holland Bloorview’s Chronic Pain
Assessment Toolbox for Children with ID
was created [136].

– Pain education for parents and secondary
caregivers of patients with ID to improve
their skills and knowledge has begun. Pre-
liminary outcomes have demonstrated
improved knowledge and altered beliefs
and intention for knowledge application
[137, 138].

– Technology-based interventions such as the
use of artificial intelligence can be applied to
develop pain coping skills. AI may have a
promising treatment potential in the future
[20].

– Virtual reality (VR) can be used to distract
patients during medical procedures and its
use is rapidly growing. Findings suggest that
virtual reality effectively reduces pain and
anxiety with few side effects [139].

– Using technology can support and enhance
the learning, independence, and daily living
skills of students with intellectual disability.
This can be achieved by focusing on two
areas: 1) instructional aids, with a focus on
reading, writing, and mathematics; and 2)
transition and independence [140].

SUMMARY AND CONCLUSIONS

Individuals with ID are among the most vul-
nerable populations in terms of developing and
experiencing pain due to physical, psychologi-
cal, and/or verbal impairments. They should be
offered the same standard of care as all other
individuals. People with intellectual disability
are at greater risk to be underestimated and
poorly managed for pain due to difficulty in

both verbal and non-verbal communication.
Identification of the proper methods for pain
assessment and effective treatment plans repre-
sent a great challenge among those populations
with ID. Parents’ and/or caregivers’ training and
education should be reinforced to increase their
knowledge and awareness as to how to deal
with those populations with ID, especially
when they have pain. Evidence is promising
that incorporation of neuroimaging and elec-
trophysiological tools for the assessment of
pain, and new technology such as virtual reality
and artificial intelligence for the management
of pain among individuals with ID can help to
overcome communication barriers. More
research is required to identify the possible risk
factors, preventive strategies, and new methods
for the assessment and management of pain
among patients with intellectual disability.
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