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Abstract

Background: Falls are common among people with intellectual disabilities. Many falls

happen within the home. Our scoping review aimed to identify evidence for falls-risk

factors and falls-prevention interventions for this population.

Method: We conducted a multi-database search to identify any type of published

study that explored falls-risk factors or falls-prevention interventions for people with

intellectual disabilities. Following a process of (i) title & abstract and (ii) full-text

screening, data was extracted from the included studies and described narratively.

Results: Forty-one studies were included. Risks are multifactorial. There was limited

evidence of medical, behavioural/psychological, or environmental interventions to

address modifiable risk factors, and no evidence of the interventions' cost-

effectiveness.

Conclusions: Clinically and cost effective, acceptable and accessible falls-prevention

pathways should be available for people with intellectual disabilities who are at risk

of falls from an earlier age than the general population.

K E YWORD S
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1 | INTRODUCTION

Estimates suggest 1.5 million people (2%) of the UK population has an

intellectual disability with most living independently in their own homes

or with the support of their families or carers (Mencap, 2022). The exact

number of people with intellectual disabilities is unknown as many may

not be registered or known to health and care services. The term intel-

lectual disabilities is an internationally recognised term but other terms

exist (e.g., learning disabilities in the UK). The term refers to people with

a significantly reduced ability to understand new or complex informa-

tion, to learn and apply new skills which results in a reduced ability to

cope independently, which started before adulthood (National Institute

for Health & Care Excellence, 2022). There are different types of intel-

lectual disabilities: individuals with mild-to-moderate intellectual disabil-

ities usually live independently in their own homes, but may require

support to understand complex issues; whereas people with severe-to-
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profound intellectual disabilities usually require higher levels of support

(National Institute for Health & Care Excellence [NICE], 2022).

Falls are a common and serious problem for people with intellectual

disabilities, with 25%–40% experiencing at least one fall per year

(Brenner et al., 2014; Choi et al., 2020; Finlayson et al., 2010;

Petropoulou et al., 2017; Public Health England, 2019). The Prevention

of Falls Network Europe (ProFANE) define a fall as ‘an inadvertent occur-
rence from a person falling to the floor… or some other lower level…’
(Lamb et al., 2005). Falls can happen anywhere and many are unreported

as they do not require hospital treatment, but estimates suggests that

more than 50% of fall-related injuries requiring visits to hospital emer-

gency departments occur inside people's homes (Choi et al., 2019). There

is evidence concerning risk factors for falls in the general (older) popula-

tion (Xu et al., 2022). Some of these factors may be similar for people

with intellectual disabilities (Cox et al., 2010; Public Health

England, 2019). However, there is limited available evidence for people

with intellectual disabilities, and it may be difficult to make any meaning-

ful comparisons from the available evidence due to the wide variation

between the studies in terms of sampling methods and choices of vari-

ables tested (Finlayson, 2018). One-third of falls involving people with

intellectual disabilities result in injury, with the rate of fractures being

higher than in the general population (Frighi et al., 2022; Public Health

England, 2019). As well as having a higher incidence of fractures, the

increase starts to be seen (for all fracture types combined) approximately

15 years earlier in women and 30 years earlier in men with intellectual

disabilities compared to those without intellectual disabilities (Frighi

et al., 2022). The high prevalence of falls and fall-related injuries including

fractures for people with intellectual disabilities from a younger age than

the general population are concerns that need to be more fully under-

stood (Cortes-Amador et al., 2019; Frighi et al., 2022; Pal et al., 2014;

Sherrard et al., 2001; Wagemans & Cluitmans, 2006). This population

may also require more specialist care after a fall compared to the general

population (Axmon et al., 2018). Significantly, falls are a leading cause of

death from unintentional injuries among people with intellectual disabil-

ities (Choi et al., 2020). This evidence demonstrates the need for falls-

prevention guidance and interventions for this high risk population

group. UK guidance on falls-prevention in the general population is avail-

able (NHS, 2022; NHSinform, 2022; Office for Health Improvement &

Disparities, 2022). UK guidance is also available on making reasonable

adjustments to prevent falls among people with intellectual disabilities

(Public Health England, 2019). However, there is a need for a greater

understanding of the available evidence on falls risk factors and falls-

prevention interventions among people with intellectual disabilities. This

would illuminate which and whether the types of falls-prevention inter-

ventions available are clinically effective, cost-effective and acceptable

for this population. Previous reviews have investigated risk factors for

fall-related injuries in people with intellectual disabilities (Pope

et al., 2021; Willgoss et al., 2010) and preventative strategies for fall-

related injuries in this population group (Willgoss et al., 2010). Our scop-

ing review aims to build on these reviews and provide a more up-to-date

understanding of the extent and type of evidence on falls-risk factors

and falls-prevention interventions for people with intellectual

disabilities.

2 | METHODS

To conduct our scoping review we followed recognised guidance

(Peters et al., 2020), with the protocol published on the Open Science

Framework (10.17605/OSF.IO/E4V83). Our review involved a Public

Adviser who advised on the development of the review's protocol,

stages of the review, discussion and presentation of findings.

2.1 | Search

A multi-database search was undertaken on 06.10.2022 (see key

search terms and search strategy in Appendix 1). Databases searched

included: Medline (Ovid), Embase (Ovid), CINAHL Ultimate

(EBSCOhost), SocINDEX (EBSCOhost), PsycINFO (EBSCOhost),

Cochrane Library all databases (via Wiley), Web of Science (Indexes:

SCI-EXPANDED; SSCI; AHCI; CPCI-S; CPCI-SSH; ESCI). The clinical

trials registries, Clinicaltrials.gov and the International Clinical Trials

Registry Platform (ICTRP) were searched to identify ongoing trials.

Duplicate references were removed using EndNote. No date, lan-

guage or other restrictions were applied. We included similar search

terms used to describe this population, for example, learning

disabilities.

2.2 | Study selection

We included any type of qualitative and quantitative study published

in a peer-reviewed journal exploring risk factors for falls among peo-

ple with intellectual disabilities and/or any type of fall-prevention

intervention for this population. We excluded any discussion articles,

commentaries or abstract-only papers. We excluded any studies relat-

ing to other forms of impairment such as dementia or brain injury.

Studies published in languages other than English were collated to

provide an indication of the range of international evidence available

on this topic (but not included due to resource constraints for transla-

tions). Study selection involved two stages, with one reviewer screen-

ing (i) the titles and abstracts using EndNote software and (ii) the

full-text manuscripts of any citations meeting the inclusion criteria. A

second reviewer independently screened and checked a 20% random

sample at both stages.

2.3 | Data extraction

Data extraction was undertaken by a single reviewer using a custo-

mised pre-piloted data extraction form. The data items extracted

included: author; year of publication; country of origin where the

study was published or conducted; study aims/purpose; study set-

ting; study population characteristics; study methodology/methods;

risk factors for falls in people with intellectual disabilities; interven-

tions to prevent falls among this population; intervention outcomes

and details; and key findings. No quality assessment of the
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included studies was undertaken as the purpose of a scoping

review is to map and present the available evidence (Peters

et al., 2020). Extracted data were discussed with the research team

for accuracy.

2.4 | Data synthesis

Studies were synthesised through a structured narrative summary and

tabulation of findings based on: (a) the risk factors for falls among

people with intellectual disabilities; and (b) the falls-prevention inter-

ventions for this population.

3 | RESULTS

Our search strategy yielded 6841 records which, after removal of

duplicate records, resulted in 4262 records. Three of the records

that were excluded at the title and abstract screening stage were

published in non-English languages (Dutch, German, and Spanish).

Screening of title and abstracts identified 132 records for full-text

paper screening. Ninety-one studies were excluded at the full-text

paper screening stage because they were: abstract only/

commentaries (n = 25); not the population or outcome of interest

(n = 50); reviews (n = 14); or trial registrations (n = 2). No addi-

tional papers were identified through the handsearching of the ref-

erence lists of 14 relevant reviews or two trial registrations. The

full-text screening resulted in 41 included studies. Figure 1 outlines

the screening process for this review. Tables A1 and A2

(Appendix 2) outline the characteristics of the included studies.

Twenty-seven studies explored falls-risk factors. Twenty studies

investigated falls-prevention interventions. Six of these studies

examined both risk factors and falls-prevention interventions.

The 41 studies were published between 2001 and 2022 with the

highest number (n = 7) published in 2019. The country of origin var-

ied with studies taking place in The Netherlands (n = 8), the USA

Records identified from:
Databases:
Medline:n=1107; Embase:n=1944; 
CINAHL:n=553; SocINDEX:n=154; 
PsychINFO:n=1068; 
Cochrane:n=137; WoS:n=1731; 
Clinical trials:n=22; ICTRP:n=125

(Total before deduplication: 
n = 6841)

Records removed before 
screening:

Duplicate records removed 
(n = 2579)

Records screened (Title & 
Abstract)
(n = 4262)

Records excluded
(n = 4,130)

Reports sought for Full Text 
screening
(n = 132)

Reports assessed for eligibility
(n = 132)

Reports excluded: (n=91)
Reasons for exclusion:
Abstract only / commentaries
(n = 25)
Not PICO (n = 50)
Trial registration of published 
study (n = 2)
Reviews (n = 14)**

Studies included in review
(n = 41)

Identification of studies via databases and registers

n
oit

a
cifit

n
e

dI
S

c
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e
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e
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F IGURE 1 PRISMA 2020
flow diagram adapted for scoping
review. **The reference lists of
14 relevant Reviews were
checked to identify any other
sources of data (primary studies)
not already identified by the
scoping review's searches. No
additional primary studies were

identified. From: Page MJ,
McKenzie JE, Bossuyt PM,
Boutron I, Hoffmann TC, Mulrow
CD, et al. The PRISMA 2020
statement: an updated guideline
for reporting systematic reviews.
BMJ 2021;372:n71. doi:
10.1136/bmj.n71
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(n = 8), New Zealand (n = 7), Australia (n = 4), Scotland (n = 4),

Sweden (n = 2), Canada (n = 1), Canada and the Netherlands (n = 1),

Germany (n = 1), Iran (n = 1), Israel (n = 1), Japan (n = 1), Slovenia

(n = 1), Spain (n = 1). We found no published studies from England &

Wales and Northern Ireland, or from any low-income-countries. Over-

all, a total of 21,794 participants with intellectual disabilities were

involved in the included studies. A further 131 participants without

intellectual disabilities took part in seven of the 41 studies that

involved comparisons between people with intellectual disabilities

and their non-disabled peers. The ages of participants with intellectual

disabilities ranged from 16 to 90 years (mean age: 51.6 years) (based

on 26 studies providing age related data). Sample sizes ranged from

5 to 7936 participants. Twenty-nine studies provided data for the

gender of 20,671 participants: 54% (n = 11,180) were men and 46%

(n = 9491) were women. Only one study provided ethnicity informa-

tion (Hsieh et al., 2012) with 89% of this study's participants being

Caucasian. The majority (66.5%) of participants had mild-to-moderate

intellectual disabilities, and 33.5% had severe-to-profound intellectual

disabilities (22 studies providing data). The majority of intervention

studies were conducted within community settings (n = 29) and resi-

dential settings (n = 7). Other types of settings included medical

and/or occupational therapy centres, colleges, service provider set-

tings, and worksites. The type of studies included: effectiveness with

quantitative methods (n = 17); descriptive with quantitative methods

(n = 15); qualitative (n = 6); evaluations (n = 2); and one Randomised

Controlled Trial.

3.1 | Risk factors for falls

Box 1 summarises the risk factors for falls among people among peo-

ple with intellectual disabilities based on either statistical analysis

showing significance, or self-reported or observational data. An

approach used previously to organise risk factors for fall-injuries in

the general population living in a community setting (Cwikel &

Fried, 1992) was used to organise the falls-risk factors for people with

intellectual disabilities identified by our review. Cwikel and Fried

(1992) suggest the identification of demographic, medical, beha-

vioural/psychological and environmental falls-risk factors allow for the

distinction between those that are, or are not, modifiable to change or

treatment, thus suggesting methods for falls-prevention.

3.1.1 | Demographic risk factors

Age is a risk factor for falls among people with intellectual disabilities

(Bruckner & Herge, 2003; Chiba et al., 2009; Choi et al., 2020; Cortes-

Amador et al., 2019; Cox et al., 2010; Dijkhuizen et al., 2017; Enkelaar

et al., 2013; Grant et al., 2001; Hsieh et al., 2001; Hsieh et al., 2012;

Pal et al., 2014; Salb et al., 2015; Wagemans & Cluitmans, 2006).

Pointedly, studies highlight that falls are a problem for younger people

aged 40 years and over with intellectual disabilities (Cortes-Amador

et al., 2019; Pal et al., 2014; Salb et al., 2015), as well as for older

people with intellectual disabilities aged 70 years and over (Hsieh

et al., 2001; Wagemans & Cluitmans, 2006).

Gender: Some studies suggest that females with intellectual disabilities

are more at risk of falls than their male counterparts (Hsieh

et al., 2012; Pal et al., 2014), but another study found no statistical

significance for gender differences (Cox et al., 2010).

Type of intellectual disability: Some studies identified protective factors

for falls such as having Down syndrome compared to other types of

intellectual disabilities (Finlayson et al., 2010).

3.1.2 | Medical risk factors

Pre-existing conditions related to poor balance and/or atypical gait pat-

terns, mobility, paretic conditions, and bone/muscle weakness (including

conditions such as arthritis, osteoporosis, or cerebral palsy) are falls risk

factors for people with intellectual disabilities (Bahiraei et al., 2019;

Bruckner & Herge, 2003; Cahill et al., 2014; Chiba et al., 2009; Choi

et al., 2020; Finlayson et al., 2014; Hale et al., 2007; Hsieh et al., 2012;

O'Keefe et al., 2021; Oppewal et al., 2014; Oppewal & Hilgenkamp,

2019; Pal et al., 2014; Wagemans & Cluitmans, 2006).

Epilepsy and seizures are risk factors for falls among this popula-

tion (Chiba et al., 2009; Choi et al., 2020; Cox et al., 2010; Finlayson

et al., 2010; Finlayson et al., 2014; Hsieh et al., 2001; Hsieh

et al., 2012; Pal et al., 2014; Schoufour et al., 2015; Wagemans &

Cluitmans, 2006).

Medication issues, including the use of anti-convulsant medica-

tion for epilepsy are associated with falls among people with intellec-

tual disabilities (Axmon et al., 2018; Hale et al., 2007; Hsieh

et al., 2012; Schoufour et al., 2015; Wagemans & Cluitmans, 2006).

Other identified (medical related) falls risk factors for this popula-

tion include

• Sensory impairments (Bruckner & Herge, 2003; Enkelaar

et al., 2013; Finlayson et al., 2014; Hale et al., 2007; Hsieh

et al., 2012; Pal et al., 2014; Schoufour et al., 2015; Wagemans &

Cluitmans, 2006);

• Incontinence (Finlayson et al., 2010; Hsieh et al., 2012; Pal

et al., 2014; Salb et al., 2015; Ho et al., 2019);

• Foot-related issues (Salb et al., 2015);

• Weight-related issues (Pal et al., 2014).

3.1.3 | Behavioural/psychological risk factors

Ability to ambulate independently: Studies suggest that being able to

ambulate independently is a significant risk factor for falls among peo-

ple with intellectual disabilities (Ho et al., 2019; Hsieh et al., 2001;

Wagemans & Cluitmans, 2006). Enkelaar et al. (2013) suggested

carers are more vigilant and protective over people with intellectual

disabilities who have poor motor control than for those who are able

to ambulate independently.
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Distractability: Other studies point to risk factors for distractability,

unpredictability, impulsivity, mood disorders, low cognition, person-

ality and or behavioural effects (Hale et al., 2007; Hsieh

et al., 2012; Enkelaar et al., 2013; Cahill et al., 2014; Finlayson

et al., 2014; Pal et al 2014; Schoufour et al., 2015; Oppewal and

Hilgenkamp (2019)).

Other identified (behavioural/psychological) falls related risk fac-

tors for this population include:

• Attending to personal hygiene or eating (Axmon et al., 2019);

• Decreased physical activity (Cahill et al., 2014; Choi et al., 2020;

Enkelaar et al., 2013; Hsieh et al., 2012);

BOX 1 Summary of falls risk factors for people with intellectual disabilities

Demographic

Age (40 years and over) Hsieh et al. (2001), Bruckner and Herge (2003), Wagemans and Cluitmans (2006), Cox et al.

(2010), Hsieh et al. (2012), Enkelaar et al. (2013), Salb et al. (2015), Cortes-Amador et al.

(2019), Grant et al. (2001), Dijkhuizen et al. (2017), Chiba et al. (2009), and Choi et al. (2020)

Gender (being female) Hsieh et al. (2012) and Cox et al. (2010)

Type and/or severity of intellectual disability Finlayson et al. (2010), Hsieh et al. (2012), Enkelaar et al. (2013), Oppewal et al. (2014), and Salb

et al. (2015)

Medical

Pre-existing conditions related to mobility,

paretic conditions, bone and muscle weakness

(including osteoporosis and arthritis), poor

balance and atypical gait patterns

Bruckner and Herge (2003), Wagemans and Cluitmans (2006), Hale et al. (2007), Chiba et al.

(2009), Hsieh et al. (2012), Cahill et al. (2014), Finlayson et al. (2014), Oppewal et al. (2014), Pal

et al. (2014), Bahiraei et al. (2019), Oppewal and Hilgenkamp (2019), Choi et al. (2020),

O'Keefe et al. (2021), and Frighi et al. (2022)

Medication issues Wagemans and Cluitmans (2006), Hale et al. (2007), Hsieh et al. (2012), Schoufour et al. (2015),

Axmon et al. (2018)

Epilepsy/seizures Hsieh et al. (2001), Wagemans and Cluitmans (2006), Chiba et al. (2009), Cox et al. (2010), Hsieh

et al. (2012), Finlayson et al. (2010), Finlayson et al. (2014), Pal et al. (2014), Schoufour et al.

(2015), and Choi et al. (2020)

Visual and/or hearing impairments Bruckner and Herge (2003), Wagemans and Cluitmans (2006), Hale et al. (2007), Hsieh et al.

(2012), and Enkelaar et al. (2013), Finlayson et al. (2014), Pal et al. (2014), and Schoufour et al.

(2015)

Incontinence Finlayson et al. (2010), Hsieh et al. (2012), Pal et al. (2014), Salb et al. (2015), and Ho et al. (2019)

Feet/footwear issues: orthopaedic shoes Salb et al. (2015)

Weight Pal et al. (2014)

Behavioural/psychological

Distractability, unpredictability, impulsivity, mood

disorders, low cognition, personality and/or

behavioural effects

Hale et al. (2007), Hsieh et al. (2012), Enkelaar et al. (2013), Cahill et al. (2014), Finlayson et al.

(2014), Pal et al. (2014), Schoufour et al. (2015), Ho et al. (2019), and Oppewal and Hilgenkamp

(2019)

Attending to personal hygiene or eating Axmon et al. (2019)

Fear of falling Smulders, Enkelaar, Weerdesteyn, et al. (2013a), Finlayson et al. (2014), and Bahiraei et al., (2019)

Previous history of falls Wagemans and Cluitmans (2006), Cox et al. (2010), Pal et al. (2014), and Ho et al. (2019)

Physical activity (decreased) Hsieh et al. (2012), Enkelaar et al. (2013), Cahill et al. (2014), and Choi et al. (2020)

Ability to ambulate freely Hsieh et al. (2001) and Ho et al. (2019)

Misuse or non-use or unsafe or inappropriate

(makeshift) use of aids and adaptations

Hsieh et al. (2012), Cahill et al. (2014), and Finlayson et al. (2014)

Environmental

Tripping whilst negotiating obstacles/Limited

spatial awareness and hazard appreciation,

slowed reaction times, inability to recover

Haynes and Lockhart (2012), Smulders, Enkelaar, Weerdesteyn, et al. (2013a), Cahill et al. (2014),

and Finlayson et al. (2014)

Falls more common in the home than outdoors,

and environmental hazards such as out-of-

place chairs. Commonly reported locations:

bathroom, toilet and bedroom

Grant et al. (2001), Hale et al. (2007), Enkelaar et al. (2013), and Cahill et al. (2014)

Needing support for daily activities. Consistency

of carer support in fall management

Finlayson et al. (2010), Salb et al. (2015), Cahill et al. (2014), and Choi et al. (2020)
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• Fear of falling (Bahiraei et al., 2019; Finlayson et al., 2014;

Smulders, Enkelaar, Weerdesteyn, et al., 2013a);

• Having a previous history of falls (Cox et al., 2010; Ho et al., 2019;

Pal et al., 2014; Wagemans & Cluitmans, 2006).

3.1.4 | Environmental risk factors

Home hazards: Falls are more likely to occur inside the home rather

than outdoors for people with intellectual disabilities, and commonly

reported locations for falls among people with intellectual disabilities

inside the home include the bathroom, toilet and bedroom (Cahill

et al., 2014; Enkelaar et al., 2013; Grant et al., 2001; Hale et al., 2007).

These falls involve issues such as out-of-place chairs, slippy wet

floors, and/or non-use or inappropriate use of mobility aids and adap-

tations (Cahill et al., 2014; Finlayson et al., 2014; Hsieh et al., 2012).

Tripping whilst negotiating obstacles is a problem for people with

intellectual disabilities, particularly for those with limited spatial

awareness (Cahill et al., 2014; Finlayson et al., 2014; Haynes &

Lockhart, 2012; Smulders, Enkelaar, Weerdesteyn, et al., 2013a).

Carer support in fall management is essential for people with

intellectual disabilities, and individuals in this population needing sup-

port for daily activities are at significant risk for falls (Cahill

et al., 2014; Choi et al., 2020; Finlayson et al., 2010; Salb et al., 2015).

3.2 | Falls-prevention interventions

Falls prevention interventions for people with intellectual disabilities

have included:

• Obstacle course training (Van Hanegem et al., 2014);

• Aquatic exercise (Nissim et al., 2019);

• Modified Otago Exercise Programme (OEP) (Hale et al., 2019;

Renfro et al., 2016);

• Multi-component balance-specific exercise programme (Kovacic

et al., 2020);

• Vestibular rehabilitation programme (Cortes-Amador et al., 2019);

• Tailored multifactorial risk assessment and intervention strategy

(Smulders, Enkelaar, Schoon, et al., 2013b);

• Trial of lycra splinting clothing to improve balance (Finlayson

et al., 2018);

• Prevention Of Falls for Adults with Intellectual Disabilities

(PROFAID) intervention (Hale et al., 2016, 2019);

• Falls prevention treatment pathway (Crockett et al., 2015);

• Usual care by Therapists (Pal et al., 2013).

Poor balance is one of the identified risk factors for falls. Our

review's findings suggest balance-specific exercise programmes may

be beneficial. In a randomised controlled trial (RCT) involving 150 par-

ticipants, Kovacic et al. (2020) evaluated the effectiveness of three

different types of physical activity programmes on falls prevention

and found that a multicomponent balance-specific exercise

programme may be useful for people with intellectual disabilities who

have poor balance and are at risk of falls. The main findings reported

by Kovacic et al. (2020) showed that, compared with the intervention

baseline, after 4 months of intervention programmes, balance skills

were significantly improved among participants in all three tested

groups. However, the most significant improvement was in the Multi-

component Balance-Specific Exercise Programme (MBSEP) group.

The MBSEP participants had the lowest reported frequency of falls

and the highest (statistically significant) improvement in all of the

measured tests of balance in comparison with the other two groups.

Cortes-Amador et al. (2019) found that their vestibular (balance-

related) rehabilitation programme could help improve balance and

reduce the risk of falls among adults with intellectual disabilities.

Forty-eight participants aged over 40 years and diagnosed with

mild-to-moderate intellectual disabilities were randomised to an

Experimental Group and a Control Group. Post-intervention only the

Experimental Group improved their balance. At baseline, both the

Control and the Experimental group had a high risk of falling (T0 was

lower than 45 points in both groups). The Berg Scale score, used to

detect the risk of falls, found significant improvements in the Experi-

mental Group, surpassing 45 points at Time Interval 1 and at Time

Interval 2. This was not the case with the Control Group. However,

this study was limited as it excluded participants with poorly con-

trolled epilepsy, with neurological or visual impairments, or those

unable to walk independently. Nissim et al. (2019) found that an

aquatic and an on-land Tai Chi/Ai Chi intervention (20 min sessions

conducted twice a week over 14 weeks) may reduce the risk of falls in

people with mild-to-moderate ID aged between 50 and 66 years.

Both aquatic and on-land groups significantly improved their score

after 14 weeks of intervention (fall risk was measured using a Tinetti

balance assessment tool). Nissim et al. (2019) also found that the

aquatic intervention improved the participants' fall risk more quickly

compared to the on-land intervention group. Van Hanegem et al.

(2014) reported that obstacle course training may improve balance

and prevent falls among people with intellectual disabilities. Twelve

months prior to participation in the intervention, 131 falls in total

were recorded in the group of 39 participants. The median fall rate

was 2 falls per person (range 0–29). Twelve months post intervention,

23 falls were recorded: a median fall rate of 0 falls per person (range

0–4). This was a significant reduction compared with pre-intervention

(82%, p < .001). Finlayson et al. (2018) suggested prescribing lycra

splinting socks on a case by case basis to individuals at risk of falls

(due to balance and gait issues) may prevent or reduce future falls. Six

of the nine participants in this trial study experienced a reduction in

falls during their 6 weeks of wearing lycra splinting garments. Five of

these participants had been wearing lycra splinting socks. Those who

wore lycra shorts or leggings reported problems including garments

being too warm to wear. However, this was a trial with a small num-

ber of participants and further research is needed to test the authors'

hypothesis regarding lycra splinting socks.

The wide range of falls risk factors identified suggests that multi-

component interventions delivered by multi-disciplinary approaches are

needed (Finlayson et al., 2018). Crockett et al. (2015) found that 25 out
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of 27 clients had a significant reduction in falls (p < .001) and improved

balance (p = .01) following participation in a 12-week falls pathway

service for people with intellectual disabilities to promote exercise and

prevent falls. This intervention included an exercise programme, inter-

disciplinary referrals, and education for clients/carers. Smulders, Enke-

laar, Schoon, et al. (2013b) explored the development of a tailored falls

prevention assessment and intervention strategy for people with intel-

lectual disabilities. This intervention included a falls clinic. Smulders,

Enkelaar, Schoon, et al. (2013b) reported a 23% reduction in falls within

1 year of attendance. Smulders, Enkelaar, Schoon, et al. (2013b) sug-

gested that their intervention may be feasible, but that the logistics

needed further development as more attention and time needs to be

given due to the multifactorial nature and need for multidisciplinary

treatment of people with intellectual disabilities.

The acceptability of an intervention is an important consideration.

The PROFAID intervention used education, individually prescribed

lower limb strengthening and balance exercises performed daily and a

weekly physical exercise such as walking (Hale et al., 2016). However,

the PROFAID intervention had adherence challenges with the role of

the environment being identified as key to the acceptability of the

interventions (Hale et al., 2019). The modified Otago Exercise Pro-

gramme (OEP) involved weekly group physiotherapy-led exercise clas-

ses for 8 weeks with each participant being enabled to participate

independently at their own level (Renfro et al., 2016). The pilot OEP

project found test results for people with intellectual disabilities were

similar to those of older adults with no cognitive impairments. The

changes were generally found to be greater for the younger group of

participants <50 years, suggesting that reduction of fall risk can occur

at an earlier age among people with intellectual disabilities (Renfro

et al., 2016). These findings suggest that whilst the PROFAID and OEP

interventions may be feasible in the prevention of falls among people

with intellectual disabilities, the logistics of how such interventions can

be delivered appropriately, acceptably, clinically and cost-effectively

and sustainably needs further investigation (Hale et al., 2016, 2019).

Pal et al. (2013) investigated Therapists' views on how to reduce the

risk of falls in people with intellectual disabilities and found that a com-

bination of participation in physical exercise, prescription of assistive

mobility devices, environmental modifications, and education on safe

mobility were thought to be the most useful interventions.

Studies have explored screening tools to detect the risk of falls in

people with intellectual disabilities:

• Modified-Up-and-Go (MUAG) screening tool (Bruckner &

Herge, 2003);

• Tinetti instrument (Chiba et al., 2009);

• Modified Berg Balance Scale (Dijkhuizen et al., 2017);

• Modified Gait Abnormality Scale (GARS-M) (Hale et al., 2010);

• Motor Control Test (MCT) (Hale et al., 2009);

• Single Leg Stance Test (O'Neal & Thomas, 2022).

Some modified risk assessment tools (e.g., GARS-M) may be help-

ful in the detection of falls risks, but further research is needed to

confirm studies' findings and develop modifications further.

Two studies explored healthcare professionals' and people with

intellectual disabilities' adherence to existing fall-prevention guide-

lines (Ho et al., 2020; Pal et al., 2014) and found participants' experi-

ences did not reflect current guidelines of care for the prevention of

falls, and that people with intellectual disabilities were not routinely

offered access to established falls prevention pathways (Ho

et al., 2020).

None of the intervention studies identified by this review

included cost-effectiveness information.

4 | DISCUSSION

4.1 | Contribution to the literature

Our review has built on similar previous reviews which have investi-

gated risk factors for fall-related injuries in people with intellectual

disabilities (Pope et al., 2021; Willgoss et al., 2010) and preventative

strategies for fall-related injuries in the population group (Willgoss

et al., 2010). We have identified evidence that has been published

since these previous reviews were conducted and we have provided

an up-to-date understanding of the extent and type of available evi-

dence on falls-risk factors and falls-prevention interventions for peo-

ple with intellectual disabilities. The previous review conducted by

Willgoss et al. (2010) identified increasing age, impaired mobility, epi-

lepsy and behavioural problems as risk factors for falls among people

with intellectual disabilities. Our findings highlight that falls are also a

problem for younger age groups of people with intellectual disabilities.

Willgoss et al. (2010) found limited evidence of falls risk factors and

falls-prevention interventions for this population group (n = 7 arti-

cles). Pope et al. (2021) again reviewed the evidence of falls risk fac-

tors for people with intellectual disabilities by conducting updated,

but date-limited searches (Feb 2009 to July 2019), and found further

studies since Willgoss et al. (2010) (n = 9 articles). However, Pope

et al. (2021) did not explore evidence for falls-prevention interven-

tions for this population group. Our review therefore addresses this

gap. Whilst we have found there has been increased research in this

field (n = 41 articles) since the previous reviews, we have found lim-

ited evidence of clinically effective and acceptable falls-prevention

interventions, including a few comparative pre-and-post intervention

studies (only one RCT), and no cost-effectiveness evidence.

4.1.1 | Risk factors are multifactorial

Our review has found that risk factors for falls among people with

intellectual disabilities are multifactorial and that some are similar to

those experienced by the older general population but there are some

important risk factor differences e.g. relating to age and the ability to

ambulate independently. We found limited evidence of effective mul-

ticomponent, multidisciplinary falls-prevention interventions for peo-

ple with intellectual disabilities necessary to address the multifactorial

risk factors involved. The interventions identified by our review
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mainly focused on single risk factor issues such as preventing falls

through physical fitness and balance improvement programmes for

individuals. Risk factors for falls such as tripping or slipping whilst

rushing to the toilet inside the home (a key location for falls) also

require environmental interventions, including home safety reviews

that address toilet access and personal care safety (Axmon

et al., 2018; Cahill et al., 2014; Cox et al., 2010). There may be a com-

bination of issues associated with trips and slip-related factors (such

as problems with footwear, or sensory impairments, or environmental

hazards in the home) that need addressing as part of any multicompo-

nent, multidisciplinary intervention.

Some of the risk factors involved in falls have limited scope for

external modification including age, gender, a history of previous falls,

and co-morbidities (Pope et al., 2021). Risk factors with the most poten-

tial for modification may form the basis for developing future falls-

prevention interventions to meet the needs of people with intellectual

disabilities. The range of medical, behavioural/psychological and environ-

mental risk factors with scope for external modification that have

emerged from the evidence suggest areas for possible future interven-

tion. For example: education on assistive aids and falls-risk awareness,

carers interventions, medication reviews, home hazards risk assessments,

and individual risk screening tools tailored to meet the specific needs of

people with intellectual disabilities. These are needed in addition to the

existing (single risk factor focused) interventions identified by our review.

4.1.2 | The importance of education

Education on falls prevention for healthcare professionals, for people

with intellectual disabilities and their families/carers may help to

reduce or prevent their falls, and some studies incorporated falls-

related education components within their falls-prevention interven-

tions (e.g., Crockett et al., 2015; Renfro et al., 2016). Educational-

related interventions warrant further investigation (Finlayson

et al., 2018; Smulders, Enkelaar, Weerdesteyn, et al., 2013a). We also

found that carers have an important role in falls management for peo-

ple with intellectual disabilities (Cahill et al., 2014; Enkelaar

et al., 2013; Finlayson et al., 2010). There is a need for education in

falls-prevention to dispel any assumptions that some people may hold,

for example, that people with intellectual disabilities are ‘clumsy’ and
that falls are ‘not preventable’ (Finlayson et al., 2010). Some people

with intellectual disabilities who are susceptible to falls may need the

support of carers to help them with day-to-day activities such as per-

sonal care, toileting, bathing (Choi et al., 2020). However, carers may

also need to more closely monitor or support those individuals with

intellectual disabilities who have greater mobility with the ability to

ambulate independently as we found evidence which suggests people

with intellectual disabilities who are younger and more mobile are at

risk of falls (Cahill et al., 2014; Enkelaar et al., 2013). This is in contrast

to existing UK policies and guidelines which target older people in the

general population (aged 65 years and over) with poor mobility who

are considered to be more susceptible to falls (Office for Health

Improvement & Disparities [OHID], 2022; World Health Organisation

[WHO], 2022). Significantly, people with intellectual disabilities begin

to age earlier than their non-disabled peers, thereby putting them at

risk of falls and needing falls-prevention interventions from an earlier

age (Finlayson et al., 2018).

4.1.3 | Lack of studies on medication management

Medication issues are an identified risk factor for falls in people with

intellectual disabilities (Axmon et al., 2018; Chiba et al., 2009; Hale

et al., 2007; Hsieh et al., 2012; Schoufour et al., 2015; Wagemans &

Cluitmans, 2006). Medication reviews for people with intellectual dis-

abilities who also have co-morbidities such as epilepsy and who take

fall-risk-inducing medication (such as anticonvulsants) may form part

of an effective falls-prevention intervention (Ho et al., 2020). How-

ever, we found a lack of studies investigating medication management

interventions to reduce the risk of falls in people with intellectual dis-

abilities. Instead, medication reviews tend to be addressed incidentally

by GPs as part of general annual health reviews for people with intel-

lectual disabilities rather than as part of any specific falls-prevention

intervention (Ho et al., 2020).

4.1.4 | Lack of cost-effectiveness evidence

Crucially, we found no evidence to demonstrate the cost-

effectiveness of any of the interventions described. To address health

inequalities and to make any health equity related improvements in

this field, limited healthcare resources must be invested cost-

effectively and this requires knowledge about which interventions

work, how they work, how much they cost, and people's views and

experiences of their design and delivery mechanisms and their acces-

sibility and appropriateness (Jamison et al., 2006). Our findings sug-

gest that cost-effective, complex, multicomponent falls-prevention

interventions are needed for people with intellectual disabilities. The

UK Medical Research Council has published a framework for develop-

ing and evaluating complex interventions (Skivington et al., 2021)

which may inform the future design and development of fall-

prevention interventions. The UK government has produced guidance

on cost-effective commissioning of falls prevention interventions

(Public Health England, 2018), and specific guidance for making rea-

sonable adjustments in the prevention of falls in people with intellec-

tual disabilities (Public Health England, 2019). However, our review

found that the experiences of healthcare professionals, people with

intellectual disabilities and carers, are not always reflected in current

guidelines or frameworks for the prevention of falls. Moreover, people

with intellectual disabilities are not routinely offered access to falls

prevention pathways or interventions (Ho et al., 2020; Pal

et al., 2014). Carers play an important role in helping people with

intellectual disabilities access appropriate and acceptable interven-

tions (Ho et al., 2020). As such, carers with lived experience need to

be involved in all stages of the design, development and delivery of

future interventions.
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4.1.5 | More intersectionality research is warranted

Epilepsy is a risk factor for falls and 22% of people with intellectual

disabilities experience epilepsy compared to 1% of the general popu-

lation (Robertson et al., 2015). However, there appears to be limited

falls-prevention research in this field. We also found conflicting evi-

dence for gender differences in falls-risk factors (Cox et al., 2010;

Hsieh et al., 2012), and found only one study (Hsieh et al., 2012) that

included ethnicity data with the majority (over 80%) of this study's

population being Caucasian. We found a lack of research for people

with intellectual disabilities who have co-conditions such as hearing

and/or sensory impairments. We identified only one study which

explored falls-prevention interventions for people with intellectual

disabilities and visual impairments (Dijkhuizen et al., 2017) which

found that a modified screening tool was insufficient at predicting a

risk of a fall. We suggest that more intersectionality research is

required to examine health inequalities in falls-risk factors and falls-

prevention interventions for sub-groups of people with intellectual

disabilities. This implies exploring the impact of differences deter-

mined by age, gender, ethnicity, comorbidities and types of intellec-

tual disabilities, particularly as the majority of identified studies (66%)

included people with mild-to-moderate intellectual disabilities.

4.1.6 | The need for screening tools

Screening tools are used to identify risk factors for falls and are an

important part of any multicomponent falls-prevention strategy. Mod-

ified screening tools for use in identifying risks among individuals with

intellectual disabilities are being trialled but further research is needed

to identify valid and reliable screening tools for this population

(Bruckner & Herge, 2003; Dijkhuizen et al., 2017; Hale et al., 2007;

O'Neal & Thomas, 2022).

4.1.7 | Evidence is geographically asymmetric

Globally, falls are a major public health concern (WHO, 2022); despite

this, we did not identify any relevant studies from low-income coun-

tries. Whilst we found four studies set in Scotland (Crockett

et al., 2015; Finlayson et al., 2010, 2014; Finlayson et al., 2018), we

did not identify any studies from elsewhere in the United Kingdom.

This suggests that further national and international research is

required to investigate the risk factors for falls and falls-prevention

interventions for people with intellectual disabilities.

4.1.8 | Multicomponent interventions for
multifactorial risk factors

Our review set out to identify the risk factors for falls among people

with intellectual disabilities, what interventions can prevent falls at

home among this population, and what evidence underpins the clinical

and cost-effectiveness of the interventions. The available evidence sug-

gests that falls risk factors are multifactorial, and yet falls-prevention

interventions appear to focus on single risk factors such as balance and

mobility. The evidence on falls-prevention interventions is limited. Only

a few studies have compared interventions and most of these were

pre-and-post intervention studies. Therefore, more robust (RCT) com-

parative studies of multicomponent interventions are needed to

address the multifactorial risk factors involved, particularly for medical/

behavioural/and environmental risk factors emerging in a home setting

(e.g., slips and trips whilst rushing to the bathroom toilet due to inconti-

nence). Pointedly, we found no cost-effectiveness studies in this field.

Cost-effectiveness evidence is required as well as evidence of the clini-

cal effectiveness, accessibility, acceptability and appropriateness of

falls-prevention interventions for people with intellectual disabilities.

4.2 | Suggestions for further development

Informed by the findings of our review, we suggest that future

research tackles the need for:

• Specific attention on fall-risks for more mobile younger age groups

of people with intellectual disabilities (aged ≥40 years);

• Further development of complex multicomponent, multidisciplinary

falls-prevention interventions for people with intellectual disabil-

ities; involving:

i. the use of modified screening tools for individuals them-

selves and home safety risk assessments for their homes; fol-

lowed by:

ii. tailored exercise, strength and balance-related interventions;

iii. environmental interventions to address identified hazards in

the home; and.

iv. referrals to address identified risks (e.g. referrals to Occupa-

tional Therapists for mobility aids and adaptations, to opthal-

mists for eyesight checks, to podiatrists for problems with

footcare/footwear, and to GPs for medication reviews).

• Education and training packages for healthcare professionals,

carers and people with intellectual disabilities on falls risk aware-

ness and interventions to reduce falls and education on the safe

and correct use of mobility aids and adaptations for people with

intellectual disabilities;

• Cost-effectiveness studies evaluating both the clinical and eco-

nomic value of falls-prevention interventions;

• Further understanding of the logistics involved in how best to

deliver falls-prevention interventions in ways which are accessible,

acceptable and tailored for individuals with intellectual disabilities;

• Involvement of people with intellectual disabilities and their fami-

lies and/or carers in any research on this topic, considering the

preferences of sub-groups with different demographic and clinical

characteristics;

• The development of national and international networks and

research into falls risks and falls-prevention interventions for peo-

ple with intellectual disabilities.
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Implications for policy and practice

The falls rate between people with intellectual disabilities and the

general population is similar. However, there is a need to make exist-

ing falls-prevention pathways that are available to the general popula-

tion (aged ≥65 years) more accessible and tailored for people with

intellectual disabilities who are at risk of falls from an earlier age (aged

≥40 years).

4.3 | Strengths and limitations

The strengths of our scoping review are multifaceted. It was produced

based on a protocol registered on the Open Science Framework

(10.17605/OSF.IO/E4V83), and it used a robust multi-database

search with additional reference checks. Importantly, a public adviser

was involved in the review (who advised on the review's research

questions and protocol, and who commented on the research findings,

discussion, and the write-up). Our review provides an up-to-date

understanding of the extent and type of available evidence on both

(i) falls-risk factors and (ii) falls-prevention interventions for people

with intellectual disabilities. Much of the available evidence has been

published more recently (2019–2022) and after the publication of

previous reviews. Our findings identify gaps in knowledge and outline

a set of suggested areas for further development and research. Due

to staffing limitations, screening and data extraction were undertaken

by a single reviewer. However, a second reviewer independently

screened a 20% random sample of included studies at both title &

abstract screening stage and full-text paper screening stage. More-

over, the data extraction was checked by members of the review

team. The range of options for the synthesis of the included studies

was limited by the lack of comparative studies, and diversity of meth-

odologies, risk factors, interventions, outcomes, sample sizes and

sample characteristics. As such, we were not able to conduct any

meta-analysis. Due to resource constraints for translations, we could

only include studies published in English. However, we only found

three non-English studies (published in Dutch, Spanish and German).

No studies were identified from any low-income countries. At the

same time, within the UK only studies set in Scotland were found.

Despite these limitations, we have mapped and synthesised the exist-

ing evidence to identify gaps and inform the suggestions for areas for

further development.

5 | CONCLUSIONS

Our review highlights that people with intellectual disabilities experi-

ence a range of risk factors for falls. Many of these risk factors are

similar to those found in the older general population. However, we

also highlight some key differences including the need for tailored,

acceptable, clinically and cost-effective multicomponent falls-

prevention interventions to address the range of risk factors for falls.

Existing falls-prevention pathways should be made available and

accessible for younger and more mobile people with intellectual

disabilities (aged ≥40 years) and delivered by multidisciplinary teams

of healthcare professionals.
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APPENDIX 1: Search strategy

Persons with Mental Disabilities/

Developmental Disabilities/

Intellectual Disability/

((learning or intellectual* or development*) adj1 (disorder* or disable* or disabilit* or impair* or deficien* or difficult* or handicap* or subnormal* or

“sub-normal*”)).tw.

(Mental* adj1 (retard* or handicap* or disable* or disabilit* or impair* or deficien*)).tw.

(multipl* adj1 (handicap* or disab*)).tw.

(Down* syndrome* or Prader willi or labhart willi or royer syndrome* or Williams syndrome* or Fragile x or fraxe or fraxa or martin bell or marker x or

Cri-du-Chat Syndrome or De Lange Syndrome or Rubinstein-Taybi Syndrome or Trisomy 13 or WAGR Syndrome or Angelman Syndrome).tw.

((low or borderline or subnormal* or “sub-normal*”) adj1 (intelligence or IQ)).tw.

or/1–8

Accidental Falls/

(Fall or falls or falling or faller* or fallen).tw.

(Slip or slips or slipping or slipped).tw.

(Trip or trips or tripped or tripping).tw.

or/10–13

9 and 14

Note: There are many cases where antiquated, non-standard, exclusionary, and offensive terms for intellectual disabilities have been used in past and

present literature. Please note, the authors of this review have included such terms in their search strategies in order to conduct a comprehensive search

of past and current literature for relevant studies. The authors recognise and acknowledge the inappropriate and harmful nature of these terms but wish to

state that by including such terms in their search strategies, they do not agree with them.
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