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Powered mobility device use in residential ==
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Abstract

Background Powered wheelchairs and motorised mobility scooters, collectively called powered mobility devices
(PMD), are highly valued by older Australians, including those living in residential care, to facilitate personal and com-
munity mobility. The number of PMDs in residential aged care is expected to grow proportionally with that of the wider
community, however, there is very little literature on supporting residents to use PMDs safely. Prior to developing such
supports, it is important to understand the frequency and nature of any incidents experienced by residents whilst using
a PMD. The aim of this study was to determine the number and characteristics of PMD use related incidents occurring
in a group of residential aged care facilities in a single year in one state in Australia including incident type, severity,
assessment, or training received and outcomes on follow-up for PMD users living in residential aged care.

Methods Analysis of secondary data, including documentation of PMD incidents and injuries for one aged care pro-
vider group over 12 months retrospectively. Follow-up data were gathered 9-12 months post incident to review and
record the outcome for each PMD user.

Results No fatalities were recorded as a direct result of PMD use and 55 incidents, including collisions, tips, and falls,
were attributed to 30 residents. Examination of demographics and incident characteristics found that 67% of residents
who had incurred incidents were male, 67% were over 80 years of age, 97% had multiple diagnoses and 53% had

not received training to use a PMD. Results from this study were extrapolated to project that 4,453 PMD use related
incidents occur every year within Australian residential aged care facilities, with the potential for outcomes such as
extended recovery, fatality, litigation, or loss of income.

Conclusion This is the first time that detailed incident data on PMD use in residential aged care has been reviewed

in an Australian context. llluminating both the benefits and the potential risks of PMD use emphasizes the need to
develop and improve support structures to promote safe PMD use in residential aged care.
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Powered mobility devices (PMD), such as mobility
scooters or powered wheelchairs, are highly valued by
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of people aged over 65 who need support with mobil-
ity [8-11]. The prevalence of PMD use in Australia in
2012 was estimated in a survey which indicated there
were 231,000 mobility scooter users in the adult popula-
tion (age 18 and over). Of this number, 49% were over
60 years, therefore, there were approximately 113,000
older adult mobility scooter users (not including pow-
ered wheelchairs) [12]. In 2012 in Canada 0.3% of the
population or approximately 45,273 [10] and in North
America in 2002 approximately 122,000 [13] commu-
nity-living older adults were using powered wheelchairs
or mobility scooters. Similarly, PMDs are used in resi-
dential aged care facilities and this number continues to
grow as residents become more familiar with this tech-
nology [14]. Residential aged care in Australia, by defi-
nition, provides a range of accommodation with cater-
ing, 24-h personal care and domestic services, nursing,
and general health care services, for older people who
are unable to continue living independently in their own
homes [15]. Other terms used to describe these facilities
may include, care homes, long term care, nursing homes
or skilled nursing facilities. The providers of aged care
accommodation in Australia are required to follow qual-
ity standards for accreditation, one of which is to ensure
the choices of each resident are accommodated, includ-
ing activities that carry some risk [15].

With an increasing number of residents enjoying the
freedoms associated with PMD use, the corresponding
potential risk for incidents and injuries also increases [9, 14,
16-19]. An investigation into serious injury data for mobil-
ity scooter users (excluding powered wheelchairs) aged
over 60 years in 2011, found 442 injuries due to falls from
‘unspecified pedestrian conveyances’ presented to hospi-
tals across Australia between 2006—2008 and an increase in
hospital presentations in the state of Victoria of 255% in the
same period [20]. More recently, it was reported that 2,477
Australians over 60 years old were hospitalised between
2011 and 2016, which showed an increase of more than
twice the annual average [21]. However, multiple authors
suggested that these injury data sets were under-estimated
due to limitations in the data coding system [18, 20, 21].
Beyond injury, the 2011 report recorded 62 fatalities related
to the use of mobility scooters nationally between 2000—
2010 and a further study concurred with similar numbers
of seven to eight mobility scooter fatalities in Australia
every year [18, 20]. These studies showed that six out of ten
mobility scooter related fatalities were attributed to people
in the 80-89 age range, however, it was unclear from these
data how many of the incidents were sustained by people
living in residential aged care facilities [18, 20, 21].

Although there is a well-established literature on PMD
use and incidents in community settings [22, 23], there
is limited evidence of PMD related incidents in the
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residential aged care context [24]. The available incident
data for older Australians living in residential aged care
facilities suggests that between 2006-2016, there were
approximately 17 mobility scooter related fatalities over a
ten-year period, although it is difficult to retrospectively
estimate the number of scooter users in Australian resi-
dential care facilities at that time [21]. This equates to one
to two PMD use related fatalities in Australian residen-
tial aged care facilities every year. The Australian Insti-
tute of Health and Welfare [21] sourced these data from a
detailed search of the National Coronial Information Sys-
tem for the ten-year period and only included incidents
coded to ‘motorised mobility scooter, ‘motorised wheel-
chair, ‘powered scooter, ‘buggy; or ‘gopher’

The terminology used to differentiate PMD types, and
for coding, was noted to vary considerably in the litera-
ture. However, PMDs are easily divisible into two types,
the first a motorised mobility scooter with three or four
wheels, a seat on a platform, and a central steering col-
umn, also known as a tiller. The second, a powered
wheelchair with four or six wheels, plus a seat or frame
for specialised seating, usually controlled with a joystick
mounted to an armrest [2, 22, 25]. The motorised mobil-
ity scooter generally has a larger footprint and turning
circle plus side access and provides minimal postural
support, most suited to supplementing outdoor mobil-
ity for people with independent transfers, on and off the
device [26]. A powered wheelchair is more suited to peo-
ple needing greater mobility support, or people who have
no independent mobility, with a smaller footprint and
turning circle, front access for assisted transfers, flexible
options for control and postural support, plus suspen-
sion for varied terrain [22, 26]. Both devices can be used
by older adults who live in residential aged care facili-
ties, however, it is important to differentiate between
them because the devices are not equal in function nor
features, which is why prescription based on individual
assessment is recommended, as seen in the World Health
Organisation’s eight key steps for wheelchair service
delivery [27].

Although considered important for safe use, there is no
mandatory PMD assessment or training in any state of
Australia, unless required by a funding body, and there is
no requirement to register PMD ownership with a gov-
erning body except in Queensland [2, 25, 28, 29]. Fur-
thermore, no international literature could be located that
specified contemporary, procedural support to apply to
PMD use in residential aged care settings. In the absence
of procedural support and where staff are unqualified to
investigate incidents, modify equipment, or provide skills
re-training, immediate removal of a PMD is a common
outcome after an incident [30, 31]. Removal of a PMD,
whether warranted or not, can cause psychological harm
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to a PMD user whose ‘wheels’ have become integrated
with self-identity over time, akin to ‘legs’ [13, 32, 33]. This
presents a challenge which requires a method for balanc-
ing provision of autonomy for residents using a PMD,
with safety for all stakeholders within the environment,
including other residents, visitors, and staff [14]. A coor-
dinated approach to support the ongoing use of PMDs
within residential aged care services is needed equally to
that of the general community [27]. To further investigate
the balance between PMD autonomy and safety, it was
identified that a greater understanding of PMD incidents
within the residential aged care context was needed. This
study aimed to investigate the number and characteristics
of PMD use related incidents in residential aged care, to
inform subsequent studies and progress this area of need.

Methods

Design

Secondary data analysis was undertaken following a ret-
rospective audit that involved searching and extracting
data from a pre-existing data set pertaining to PMD use
related incidents in residential aged care settings. The
study used both quantitative notes and simple descrip-
tive data in a pragmatist manner [34—36] to develop a
detailed collection of incidents and injuries which pro-
vides evidence to support future research on safe PMD
use.

Data collection

In this study, data from individual incident reports and
progress notes related to PMD use, were collected from
Platinum 5 [37], a software system used within an aged
care provider organisation in the state of New South
Wales, Australia to manage resident data. Platinum 5 was
designed for the aged care sector, providing a system to
manage all aspects of care delivery, quality, and compli-
ance [37]. This software system can include the standard-
ised assessments that an organisation wants to include
for residents, such as the Psychogeriatric Assessment
Scale (PAS) [38]. The provider group owned and man-
aged 33 facilities at the time of this study, with an average
of 65 beds per facility, turning over at an unspecified rate
each year, housing an estimated 2,210 people. All facili-
ties were compliant with the Aged Care Quality Stand-
ards and accessibility features included ramp access, lifts,
and wide doorways and hallways [15]. Data were col-
lected for incidents occurring over the period 01/01/2018
— 31/12/2018, with follow-up data collected nine to
12 months later, up to 31/12/2019.

Incident reports concerning PMD use in Platinum
5 were identified using the key search terms; ‘elec-
tric wheelchair, ‘power* wheelchair, ‘electric;, ‘scooter,
‘gopher; ‘buggy, ‘motorised’ and ‘motorized’. Incidents
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were identified one facility at a time by search func-
tion and then hand sorted to ensure that PMD use was
indicated. Where present, assessment and training data
were gathered from allied health progress notes, through
hand searching a date range around the incident/s using
the search terms, ‘occupation®, ‘physio*, ‘allied health;
‘assessment, ‘training; in addition to the terms searched
for PMDs noted above. A data extraction table was devel-
oped to organise and record the data collected, including
resident demographic details, PMD type, PMD incident
severity, assessment or training details, individual func-
tional status, cognitive screen result, and any related
notes. The International Statistical Classification of Dis-
eases and Related Health Problems (ICD-11) was used to
code each diagnosis listed for each resident [39].

The information collected for each resident was
organised into a simple count of incidents, and demo-
graphic information as follows; number of incidents;
incident type; PMD type; resident demographic infor-
mation including, age, sex, diagnosis — type and num-
ber, incident severity including grade as per Platinum 5
(described below in data analysis); allied health consulta-
tions, particularly where formal PMD assessments were
used by an occupational therapist or physiotherapist and
any training provided; and finally, follow-up of PMD out-
comes including relevant demographic characteristics for
the resident.

Data management

To maintain confidentiality, all resident data were de-
identified by assigning a number prior to documenta-
tion and analysis. Approval for the study was provided
by the Central Queensland University Ethics Committee,
0000022752.

Data analysis

Descriptive statistics including frequencies and percentages
were used to present the number of incidents and result-
ing injuries [36]. The incident severity grades specified in
Platinum 5, consisted of grades one, two and three (G1-G3)
and were adopted in this study. Using this classification, G1
would refer to an incident with no apparent injury, G2 for
minor first aid and G3 when medical attention or transfer
to hospital were required [37]. Incidents incurred during
self-transfer to or from a PMD were included as a fall, as
consistent with other studies [17, 18, 21], and rated as G,
G2, or G3 depending on the severity of injury. Incidents
were excluded when not directly involving use of a PMD,
such as a resident skin tear from staff error when using a
footplate. Each incident was recorded separately and linked
to the resident number, to enable patterns of occurrence
to emerge. Brief simple notes to enrich the numerical data
were recorded to add context to the incidents, and to group
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the data by content [40]. A small number of subgroup anal-
yses, using simple frequency calculations were undertaken
where appropriate. This included examining the number of
incidents in the categories of resident demographic char-
acteristics, incident severity, allied health consultations
and follow-up for residents involved in PMD incidents. To
project a national, annual PMD incident rate the following
calculation was used. The estimated number of Australian
residential aged care facilities (#=2672) [41] was multiplied
by the annual number of incidents documented within this
study (n=55) and divided by the number of facilities in the
group (n=33).

Results

Incident and PMD type

There were 55 incidents incurred by a total of 30 resi-
dents with no record of a fatality related to an incident.
The findings, as presented in Table 1, show that 96% of
incidents required first aid or no intervention, 67% were
sustained by males and people aged over 80, and by the
time of follow up 67% of the 30 residents had discontin-
ued PMD use, or had died (not related to the PMD inci-
dent recorded).

Incidents were located at 48% (n=16) of the 33 facili-
ties, with between one and four incidents at each facil-
ity. Eighteen of the residents (60%) incurred one incident
only and 12 residents (40%) incurred multiple (two or
more) incidents, as shown in Fig. 1. Two-thirds of all
incidents were sustained by males (#=20) and two-thirds
by residents over the age of 80, (60’s n=3), (70’s n=7),
(80s n=11), (90's n=9). Among the twelve residents
with multiple incidents within the 12-month period, 67%
were over 80 years of age and with three or more chronic
conditions, as coded using ICD-11 [39]. Review of the
data showed that 97% (2=29) of residents had three or
more chronic conditions [39] with a maximum of seven.
The most prevalent codes recorded were circulatory and
nervous system.

When the 55 incidents were classified by type, the
majority n=32 (57%) were collisions, then falls n=13
(24%), followed by going missing n=4 (7%), near miss
n=3 (6%) and tipping the PMD over n=3 (6%). Half
(n=15) of all residents were using a device that was not
defined clearly enough in the documentation to deter-
mine PMD type, 43% (n=13) used a powered wheelchair,
one used a mobility scooter and one resident used both,
as shown in Table 1.

Incident severity

A total of 23 incidents out of 55 (42%) were classified
as G1, 30 as G2 (54%) and two (4%) as G3. Twenty-
seven of the G2 incidents were breaks to the skin, with
bruises making up the remaining three injuries. Skin
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tears to the hand, arm or leg recorded within this study
were caused by collision or swipe of a table, bed, ward-
robe, wall, door, tipping the wheelchair over or falling
from or to the wheelchair, such as during self-transfer.
The circumstances for each incident were examined, and
eight incidents (15%) were found to involve another per-
son (resident, staff, member of the public), with physi-
cal impact to the other person reported in five (9%) of
these incidents. The most severe injuries recorded were
two G3 incidents involving suspected fractures which
required transfer to hospital, however, neither resident
was moving in the PMD at the time, and both were
self-transferring.

PMD and cognitive assessments administered

Less than half of residents (40%) were recorded to have
had a formal PMD assessment with results documented
by an allied health professional and less than half (47%)
had at least one documented training session to use a
PMD. In contrast, the Psychogeriatric Assessment Scale
(PAS) [38], a cognitive screening test, was performed
by a registered nurse for 28 of the 30 residents (93%) as
a standard requirement for completion by nurses within
the organisation studied.

Outcomes on follow-up

Follow-up notes were taken from the chart audit
9-12 months after the PMD incident and revealed that
one third of residents (#=10, 33%) continued to use
a PMD, with four of these residents on restricted use
(physical assistance was needed for safety). Among these
ten residents, seven (70%) were aged in their 70’s, two in
their 80’ and one in their 90’s. A circulatory diagnosis
code was listed on 80% of these files and a nervous sys-
tem diagnosis code on 70%, including five with stroke. All
four residents on restricted use of a PMD at follow-up,
had a diagnosis of stroke with hemiparesis or contrac-
ture. Another third of all residents (=11, 37%) had died
within 13 months after their last incident, half of these
within six months (#=5). The final third of all residents
(n=9, 30%) had discontinued PMD use before follow-up,
either by choice or request, although clear documenta-
tion on the circumstances were often lacking.

None of the seven residents with a lowered cognitive
screen result (24 and below on either the Standardised
Mini Mental Status Examination (SMMSE) [42] or Mini
Mental Status Examination (MMSE) [43] or more than
10 on the PAS) including four with a confirmed diagno-
sis of dementia, continued to use a PMD at follow-up.
Of the nine residents diagnosed with dementia, four had
multiple incidents (44%), four died within 12 months of
the incident (44%), three were no longer using the device
(33%), leaving two in continuous use (22%), with one of
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Table 1 Summary of PMD use related incidents (n=30 residents with 55 incidents)
Resident# AGE Diagnosis as Type of Incident  Type of Severity Cognitive Ax: Allied Health Formal PMD Training:
perICD 11 PMD Type Injury rating PRE =before data period Assessment (Ax): (Doc. sessions with
Post =after data period OT/ AHA)
#1 93 8,11,12,13,15 UN C ST G2 Pre PAS O Nil Ax Nil training
(minimal)
#2 97 8,9,10,11,15 UN N Nil G1 Pre PAS 12.92 (moderate) Nil formal Ax used Added as training
Post PAS 7.74 (mild) -multiple practical
by OT & PT
#3 63 6,12,13,16 PWC C ST G2 Post PAS 2 (minimal) Nil Ax Nil training
C ST G2
#4 85 58,911, Both C ST G2 PAS 16 (moderate) Nil formal Ax used Nil training
15,16 F ST G2 (1 x practical Ax by PT)
F ST G2
#5 83 11,12,13,15 UN N Nil Gl Pre PAS 3 (minimal) Nil formal Ax used Nil training
(1 x practical Ax by PT)
#6 84 5811 UN N Nil G1 Nil MMSE 25/30 (mild) Nil training
#7 87 1,2,5,11,12, UN F ST G2 Pre PAS 7 (mild) Nil formal Ax used Added as training
15,22 C ST G2 -multiple practical
C Nil G1 by OT &PT
C BR G2
#8 76 6,8,11,12 UN C ST G2G2 Pre PAS 8 (mild) Nil Ax Nil training
F ST G2
F ST
#9 67 5,22 UN C PD Gl Pre PAS 14 (moderate) Nil formal Ax used Nil training
(1 x practical Ax by PT)
#10 77 5,6,8,15 UN T Nil G1 PAS 4 (mild) Nil Ax Nil training
#11 81 56,8 UN C Nil G1 PAS 21 (severe) MMSE 28/30 (OT) Nil training
#12 80 6,811 PWC F Nil G1 Pre PAS 8 (mild) PIDA 51.5% 2xQOT training
T GR G2 PIDA 78% sessions
#13 68 6,811 UN F Nil G1 PAS 16.5 (severe) Nil formal Ax used Nil training
F Nil G1 (1 x practical Ax by PT)
F FR G3
M Nil G1
F GR G2
F Nil G1
#14 81 3,56,811, UN C BR G2 PAS 2 (minimal) Nil Ax Nil training
13,15
#15 84 1,5,6,11,16, UN C ST G2 Pre PAS 0 (minimal) Nil Ax Nil training
21,22 C ST G2
#16 86 6,8,11,22 UN M Nil G1 Nil Nil Ax Nil training
#17 70 56,811,13, UN F Nil G1 Pre PAS 8.84 (mild) Nil Ax Nil training
15,22
#18 93 8,9,11,15 PWC C ST G2 Pre PAS 5 (mild) Nil Ax Nil training
C Nil G1
#19 75 511,13 PWC C Nil G1 Pre PAS 4 (mild) Nil Ax Nil training
#20 94 5,11,12,15,16  UN F FR G3 PAS 4 (mild) Nil formal Ax used Added as training
-multiple practical
by OT & PT
#21 72 56,11 PWC T BR G2 Pre PAS 3 (minimal) Pre SMMSE 26/30 (OT) training in OT Ax
PAS 4 (mild)
#22 91 2,5,8,13,15, MS M Nil G1 PAS 4 (mild) SMMSE 26/30 (OT) Multiple OT
16,22 M Nil Gl Post PAS 0 (minimal) sessions
Post MMSE 22/30 RN (mild)
Post MMSE 23/30 Dr. (mild)
#23 96 811,15 PWC C ST G2 PAS 5.5 (mild) Pre SMMSE 28/30 (OT) Multiple OT
C Nil Gl sessions
C STPD G2
#24 85 6,8,11,13,15 PWC C ST G2 PAS 4 (mild) SMMSE 26/30 (OT) training in OT Ax
PAS 10 (moderate)
#25 91 2,512,13,22 PWC C ST G2 PAS 4 (mild) LOTCA - pass Multiple OT
C GR G2 sessions
C Nil G1
C PD G1
#26 97 5915 PWC C ST G2 Pre PAS 4 (mild) Pre SMMSE 27/30 (OT) PIDA Multiple AH Aid
87.5% sessions
#27 71 1,506,811, PwC C ST G2 Pre PAS 9.9 (mild) DLOTCA-G (OT) Multiple OT
14,16 C ST G2 PIDA 77.5% sessions
C PD G1
C PD G1
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Table 1 (continued)
Resident# AGE Gender Diagnosisas  Type of Incident  Type of Severity Cognitive Ax: Allied Health Formal PMD Training:
perICD 11 PMD Type Injury rating PRE = before data period Assessment (Ax): (Doc. sessions with
Post =after data period OT/ AHA)
#28 85 M 56,811 PWC C ST G2 Pre PAS 8 (mild) Pre SMMSE 23/30 (OT) 1% AH Aid
PAS 14 (moderate) session
#29 74 F 2,6,8,15 PWC C ST G2 PAS x5 0-5 (mild) Nil formal Ax used Multiple OT
sessions
#30 91 M 1,11,12,16,22 PWC C ST G2 PAS 3 (mild) Pre SMMSE 30/30 (OT) Multiple OT
PCDA 63%, PIDA 87.5% sessions

KEY: (ICD-11 coding with major resident diagnoses)
01 - Infection (cellulitis, sepsis)

02 - Neoplasm (tumour)

03 - Blood (anaemia)

05 - Endocrine, nutrition, metabolic (diabetes, vitamin B12 deficiency, hypothyroid, obesity)

06 — Mental behavioural or neurodevelopmental (vascular dementia, dementia, depression, bipolar, post-traumatic stress disorder)

08 - Nervous system (cerebral palsy, Alzheimer’s disease, multiple sclerosis, hydrocephalus, Parkinson'’s disease, stroke, Lewy body disease, peripheral neuropathy, epilepsy)

09 - Visual system (glaucoma, macular degeneration, legal blindness)
10 - Diseases of the Ear (hearing loss)

11 - Circulatory (hypertension, myocardial infarct, congestive cardiac failure, atrial fibrillation, ischaemic heart disease, peripheral vascular disease)

12 - Respiratory (pulmonary emboli, chronic obstructive pulmonary disease, chronic obstructive airway disease, emphysema)

13 - Digestive (cirrhosis, stomach, gastro-oesophageal reflux disease, cholecystitis, diverticulitis, oesophagitis)

14 - Skin (dermatitis, pressure injury)

15 — Musculoskeletal (osteo-arthritis, scoliosis, gout, spondylosis, frozen shoulder, osteoporosis)

16 - Genitourinary (cystitis, prostate, chronic kidney disease)
21 - Symptoms not specified elsewhere

PMD type:

UN= unclear description,

MS= motorised mobility scooter

PWC= motorised wheelchair

Both= both types owned

Severity Rating:

G1=an incident with no apparent injury

G2= mild to moderate injury is sustained, such as skin tear, bruise or graze which requires first aid.

G3= an incident with more serious injury such as a suspected fracture where medical attention or hospital transfer is indicated

Incident Type:

C= collision

F=fall

T=tipping

M= missing

N= near miss

Type of Injury:

ST=skin tear

G=graze

FR= fracture

B=bruise

Psychogeriatric Assessment Score (PAS):

0-3 = minimal impairment

4-9 = mild impairment

10-15 = moderate impairment

16-21 = severe impairment

Formal Ax (Assessment) Tools for use by Allied Health
PIDA = Powered mobility indoor driving assessment
PCDA = Powered mobility community driving assessment
MMSE = Mini mental status examination

SMMSE = Standardised mini mental status examination

LOTCA (or DLOTCA-G) = (Dynamic) Lowenstein occupational therapy cognitive assessment (for Geriatric use)



Dickson et al. BMC Geriatrics (2023) 23:363

B Grade 1

HEEA

NUMBER OF INCIDENTS AND GRADE

HAAHEE
5 6 7

1 2 3 4

Page 7 of 12

Grade 2 ®Grade3

HEEH

8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

RESIDENTS 1-30

Key:

e Grade 1 is an incident with no apparent injury.

e Grade 2 is a mild to moderate injury, such as skin tear, bruise, or graze, with first aid.

e Grade 3 is a more serious injury, such as a suspected fracture, where medical intervention or

hospital transfer is indicated (Leecare Solutions, 2022)

Fig. 1 Number of incidents and injury severity grade for N=30 residents

these residents incurring multiple incidents. Among the
12 (40%) residents involved in multiple incidents, seven
(58%) were no longer using the PMD at follow-up leav-
ing five (42%) in continuous use. Only two residents with
low cognitive screen results were included in the multi-
ple incidents list, both with falls, and both had discontin-
ued PMD use by follow-up. None of the three residents
who went missing and only one with a visual impairment
(25%) continued to use the device at follow-up. Table 2
displays these data.

National, annual PMD incident rate

The number of incidents identified in this audit across
33 facilities over a 12-month period was used to pro-
ject a potential annual PMD incident rate for Australian
residential aged care facilities. As outlined in the data
analysis section, the estimated number of 2672 Austral-
ian residential aged care facilities [41] were multiplied
by the 55 annual incidents documented in this study and
divided by the number of facilities studied (#=33), to
project 4,453 PMD incidents occurring annually across
Australian residential aged care facilities.

Discussion

This study extracted and reviewed data concerning PMD
use related incidents that occur in residential aged care
facilities. The data provide insights into the number of
PMD use related incidents in one group of residential
aged care facilities in Australia, the characteristics sur-
rounding these incidents, and provided the means to

project a national, annual incident rate for use in future
research.

Interpreting the number of PMD incidents
Aside from fatality data provided by the Australian Insti-
tute of Health and Welfare [21], this study appears to pre-
sent the first examination of incident data for PMD use
inside residential aged care settings. In Australian resi-
dential aged care facilities it is a requirement that every
incident with injury or near miss is documented in an
incident report, and this was assumed to have occurred.
The number of 55 recorded PMD incidents in this study
of 33 facilities was extrapolated to project the potential
for 4,453 incidents to occur across Australia annually.
Although this number may seem high, support is gained
through comparing this figure against published commu-
nity-based data, where on average 500 PMD related hos-
pital presentations and 7 fatalities occur per year, across
Australia among people aged over 60 [21]. In the com-
munity, people experiencing near misses, bruises and
minor skin tears are unlikely to present to hospital, there-
fore, the high numbers of G1 and G2 severity grade inci-
dents seen in residential care, would not be seen in the
community data, where only G3 data are captured.
Incident reports confirmed that PMDs were in contin-
uous use over the period of study and incidents occurred
across approximately half of the facilities. Absence of
PMD incidents among the other half of the facilities sug-
gests that either there were no residents using PMDs
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(residents requiring higher care levels) or less likely, that
documentation of incidents was incomplete. Of note was
that two thirds of residents with a recorded PMD inci-
dent were no longer using their PMD one year later, as
they had either discontinued, possibly due to safety con-
cerns, or died. Furthermore, the number of residents
who incurred multiple incidents was lower than single
incidents, which may indicate reporting failures, or one-
off incidents, or removal of the PMD after a first inci-
dent. The latter outcome is aligned with the findings of
Mortenson, Miller [30] where residents described con-
cern that their PMD would be removed if they were to
have a collision. Despite a relatively small sample in this
study, PMD use was shown to decline in older individu-
als, as evident in data showing that the continuing PMD
users were predominantly from the 70’s age group. There-
fore, cessation of PMD use, after incurring an incident,
was demonstrated for residents from the 80’s and 90’s age
groups.

Resident demographic characteristics and patterns

of incident occurrence

Australian incident research indicates that females are
equally or more likely than males to be treated in hospi-
tal for PMD use related incidents, but males significantly
outnumber females in fatalities [17, 18, 20]. In this study,
two thirds of residents sustaining PMD related incidents
were male, which may be significant given that a review
of the national census data confirms that two thirds of
residents in care are female [44]. Further research is
required to more closely examine why males may be
over-represented in incident data.

Multiple diagnoses were confirmed for almost all resi-
dents in this study and the largest proportion of recorded
disorders were of the circulatory or nervous systems as
consistent with frequency data from the World Health
Organisation [45]. The most commonly occurring single
diagnosis in this study was stroke, making up a third of
the sample. Following a stroke, a combination of motor,
cognitive and sensory impairments are likely to be expe-
rienced, which can prompt use of a PMD and at times
impact on safety [46, 47]. Similarly, progressive disease
diagnoses, and progression of a condition, were high-
lighted in a seminal study by Mortenson, Miller [48]
which set out to determine agreement on rules for PMD
use among stakeholders, to develop the first known set
of overarching guidelines for PMD use in residential
aged care facilities. Within the study, stakeholder groups
reached consensus on support for limits being imposed
when progression of a medical condition was assessed to
impede safe use of a PMD [48]. Other key issues agreed
to be incompatible with continuing PMD use followed a

Page 9 of 12

similar theme of maintaining safety, including volitional
misuse such as speeding or using the device as a weapon
to bump others, substance overuse, failing to learn from
errors, difficulty stopping and repeated incidents [48].
The guidelines developed by Mortenson, Miller [48],
described practical, measurable behaviours for assess-
ment, however isolating the underlying impairments,
particularly when cognitive or visual in origin, can also
assist with the application of appropriate interventions
as outlined in subsequent studies [46, 49, 50]. In the
current study, cognitive and visual impairments were
alluded to by nurses in the incident reports, labelled
as reduced attention, information processing, reaction
time, insight, memory recall, judgement, and spatial
awareness. Results confirmed that more than half of the
sample had mild cognitive impairment, which appears
consistent with risk for having PMD use related inci-
dents. A small number of residents had no data to indi-
cate cognitive impairment and none of these residents
had a documented allied health consultation. Review of
Table 2 shows that among the group who discontinued
PMD use, moderate cognitive impairment or above was
prevalent and residents among the group that had died
by follow-up (unrelated to their PMD incident) appeared
to have received the most allied health consultation.
These findings recognise the importance of cognitive
skill for safe PMD use, and the increase in staff resource
utilisation for assessment and training, as resident health
status deteriorates.

The environment is often implicated where incidents
have occurred and PMD users often look to environmen-
tal barriers as the cause [12]. In this study, the facilities
were compliant with the Aged Care Quality Standards,
therefore, all included basic wheelchair accessibility,
with ramps, lifts, wide doorways and hallways to allow
residents to move around freely [15]. This basic accessi-
bility did not eliminate the possibility of environmental
involvement in the incidents, rather it provided assurance
that the facilities studied were not expected to vary sig-
nificantly from other Australian facilities. The PMD inci-
dent mechanisms identified in this study were consistent
with the primary mechanisms described in the literature,
including collision, tipping, and falling [18, 20, 21]. How-
ever, in this study collision was the major mechanism
among documented incidents, in contrast to community
data, where falls significantly outnumbered collisions
[21]. In addition, the community collisions documented
were only those where the PMD user presented to hospi-
tal, with more than two thirds resulting in a fatality [21],
whereas the collisions in residential aged care were more
likely to result in a G1 or G2 (low severity) injury, which
could be treated in the facility.
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The potential for a resident to sustain an injury

Despite the PMD use related incidents in this study
mostly only needing first aid, the potential for more
serious injury to either the PMD user or a bystander,
remained present. Incidents involving collision or
near miss with vehicles and furniture, wheelchairs tip-
ping over, running over feet and residents going miss-
ing held potential for more serious injury, as shown in
the data reporting hospital presentations and fatalities
[16-18, 20]. The annual incident rate projected in this
study, was calculated to support the development of
strategies to reduce the potential for injury sustained
by thousands of people each year.

The challenge of balancing autonomy with safety can
be addressed by applying a theoretical framework to help
understand how provision of technology can best support
people to engage in activities of daily living and social
participation. The Human Activity Assistive Technology
(HAAT) model [51] can be used to explain the relation-
ships between the personal characteristics of a resident
(human), that enable them to mobilise and participate
(activity), using a PMD (assistive technology) within a
given environment (residential aged care facility). Use
of this model promotes a framework for the analysis of
PMD incidents with a view to building strategies to sup-
port safe PMD use in the residential aged care setting. In
order to reduce the potential for serious PMD use related
injury, the HAAT model [51] can be drawn upon to pro-
mote (i) the need for residential aged care staff to review
the environment to ensure this supports residents to use
their PMD safely, (ii) staff training to support residents to
use their PMD, and (iii) resident access to expert assess-
ment, prescription, and training from allied health staff,
such as occupational therapists, when they use a PMD
for the first time. PMD skills assessments and training,
such as those developed for use with community-living
residents by Kirby, Smith [52] and Townsend and Uns-
worth [53], can contribute to minimising risk of injury for
users, other residents, and the associated risk of litigation
or loss of income in the case of injury to staff. A future
direction for this research is the development of a PMD
screening tool specifically for use in residential aged care
settings, that draws on findings of this study.

Limitations

Several limitations were noted within this study. It is pos-
sible that not all incidents or near misses were reported
and recorded in the data set accessed, and during data
extraction some data may have been missed if not clearly
linked to PMD use in the documentation. Inconsistency
in terminology to separate device types (powered wheel-
chair or motorised mobility scooter) in incident reports,
reduced clarity and limited comparison of incidents
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based on type, and these limitations are common across
the literature.

Data to compare the number of PMD users with
reported incidents, against those people who did not
have incidents was not available to the research team.
This was because Platinum 5 did not formally record
PMD use or provide a category for PMD incidents [37].
A further database limitation encountered in this study
related to the rating of incident severity. For example, an
incident such as running over the foot of another per-
son would be rated as G1 if no injury were sustained by
the PMD user, regardless of injury severity sustained by
the other person. Incident reports for residents remain
separate, therefore, medical outcomes for an impacted
resident or staff member were never associated with the
PMD user’s incident record. Incident severity was there-
fore expected to have been significantly under-rated since
injuries and outcomes sustained by other people were
not included. Improved methods for recording PMD use
related incidents such as provision of a category for regis-
tration of PMD use and for PMD related incidents, would
be a valuable amendment to the software system used in
residential care facilities. These strategies are needed to
raise the profile of PMD use as a mobility option in resi-
dential aged care, and to improve tracking of PMD inci-
dents and outcomes for more accurate analysis of data
trends and future research.

Conclusion

This study provided the first known analysis of PMD
use related incidents for residents of Australian residen-
tial aged care facilities and a projected national, annual
incident rate. The data collection recorded 55 PMD use
related incidents for 30 residents, with no direct fatali-
ties and two hospitalisations from incidents caused by
falls during self-transfer. However, this study illuminates
the potential for serious injury among residents within a
projected 4,453 incidents annually, across Australia. This
potential risk highlights the need for development of spe-
cific residential aged care PMD support strategies and
structures including skills assessment, training for both
staff and residents, and environmental audits to ensure
residential facilities and local community spaces support
optimal PMD use. The inclusion of a dedicated record
for PMD use in residential aged care database systems is
advocated so that data regarding usage, incidents involv-
ing the user and others in the facility, and associated
trends can underpin future research and development of
support strategies and structures to promote safe PMD
use. Strategies developed must observe resident choice,
and dignity of risk, striking a balance for all stakeholders
in an environment where the aim is to ensure each resi-
dent lives the best life they can [15].



Dickson et al. BMC Geriatrics (2023) 23:363

Acknowledgements
Not applicable.

Methods
The authors confirm that all methods were carried out in accordance with
relevant guidelines and regulations.

Authors’ declaration of authorship contribution

All authors have been involved in the study implementation and have been
involved in the decision to prepare and submit the article for submission and
accept responsibility and be accountable for the publication.

Authors’ contributions

ND and CU designed the study. ND extracted the data. All authors contributed
to data analysis and interpretation. All authors read and approved the final
manuscript.

Funding
No funding provided.

Availability of data and materials
The data that support the findings of this study are available on request from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was given ethical clearance by the Human Research Ethics Commit-
tees at Central Queensland University (0000022752). As this research involved
collection of retrospective, deidentified data, a waiver of informed consent

by individuals was provided by the Human Research Ethics Committees at
Central Queensland University.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 28 October 2022 Accepted: 27 May 2023
Published online: 11 June 2023

References

1. SundT, Iwarsson S, Anttila H, Brandt A. Effectiveness of powered
mobility devices in enabling community mobility-related participation:
a prospective study among people with mobility restrictions. PM R.
2015;7(8):859-70.

2. Fomiatti R, Moir L, Richmond J, Millsteed J. The experience of being
a motorised mobility scooter user. Disabil Rehabil Assist Technol.
2014,9(3):183-7.

3. Blach Rossen C, Sorensen B, Wurtz Jochumsen B, Wind G. Everyday life
for users of electric wheelchairs - a qualitative interview study. Disabil
Rehabil Assist Technol. 2012;7(5):399-407.

4. Brandt A, Kreiner S, lwarsson S. Mobility-related participation and user
satisfaction: Construct validity in the context of powered wheelchair use.
Disabil Rehabil Assist Technol. 2010;5(5):305-13.

5. Korotchenko A, Hurd CL. Canadian power mobility device users'
experiences of ageing with mobility impairments. Ageing Soc.
2016;36(6):1238-53.

6.  May M, Rugg S. Electrically powered indoor/outdoor wheelchairs: Recipi-
ents'views of their effects on occupational performance and quality of
life. Br J Occup Ther. 2010;73:2-12.

7. Pettersson |, Hagberg L, Fredriksson C, Hermansson LN. The effect of
powered scooters on activity, participation and quality of life in elderly
users. Disabil Rehabil Assist Technol. 2016;11(7):558-63.

20.

21.

22.

23.

24.

25.

26.

Page 11 of 12

Australian Bureau of Statistics. Population Projections, Australia 2018
[22/11/2018]. 3222.0:[Reference period 2017 (base) - 66]. Available from:
https://www.abs.gov.au/statistics/people/population/population-proje
ctions-australia/latest-release.

Australian Bureau of Statistics. Twenty years of population change
Canberra2020 [updated 2020, December 1719/01/2023]. Statistics about
the population and components of change (births, deaths, migration) for
Australia and its states and territories]. Available from: https://www.abs.
gov.au/articles/twenty-years-population-change.

. Smith EM, Giesbrecht EM, Mortenson WB, Miller WC. Prevalence of wheel-

chair and scooter use among community-dwelling Canadians. Phys Ther.
2016;96(8):1135-42.

. LaPlante MP, Kaye HS. Demographics and trends in wheeled mobility equip-

ment use and accessibility in the community. Assist Technol. 2010,22(1):3-17.

. Australian Competition and Consumer Commission, NRMA Motoring &

Services C, EnableNSW and Flinders University. Mobility scooter usage
and safety survey report. A collaborative project involving the Australian
Competition and Consumer Commission. 2012. [04/05/2020]. NRMA
Motoring & Services, CHOICE, EnableNSW and Flinders University]. Avail-
able from: https://www.productsafety.gov.au/system/files/Mobility%
20scooter%20usage%20and%20safety%20survey%20report.pdf.

. Labbé D, Mortenson WB, Rushton PW, Demers L, Miller WC. Mobility and

participation among ageing powered wheelchair users: using a lifecourse
approach. Ageing Soc. 2020;40(3):626-42.

. Mortenson WB, Miller WC, Boily J, Steele B, Odell L, Crawford EM, et al.

Perceptions of power mobility use and safety within residential facilities.
Can J Occup Ther. 2005;72(3):142-52.

. Aged Care Quality & Safety Commission. Aged Care Quality Standards

Canberra: Australian Government; 2019. Available from: https://www.
agedcarequality.gov.au/providers/standards. [4/5/2020]

. Carlsson A, Lundalv J. Acute injuries resulting from accidents involving

powered mobility devices (PMDs)-Development and outcomes of PMD-
related accidents in Sweden. Traffic Inj Prev. 2019;20(5):484-91.

. Cassell E, Clapperton A. Consumer product- related injury (2): Injury

related to the use of motorised mobility scooters. Hazard. 2006; 62 (Sum-
mer - Autumn 2006). Available from: https://www.monash.edu/__data/
assets/pdf_file/0005/218435/haz62.pdf.

. Kitching FA, Ozanne-Smith J, Gibson K, Clapperton A, Cassell E. Deaths of

older Australians related to their use of motorised mobility scooters. Int J
Inj Contr Saf Promot. 2016;23(4):346-50.

. Townsend K, Unsworth CA. The inter-rater reliability of the powered mobility

device assessment training tool. Aust Occup Ther J. 2019;66(3):393-400.
Gibson K, Ozanne-Smith JC, A. Kitching, F, Cassell E. Targeted study of
injury data involving motorised mobility scooters: A report commis-
sioned by the Australian Competition and Consumer Commission:
Monash University; 2011 [updated March 24, 2011. Available from:
https://www.productsafety.gov.au/publication/targeted-study-of-injury-
data-involving-motorised-mobility-scooters.

Australian Institute of Health and Welfare. Mobility scooter-related injuries
and deaths Canberra. 2019. Available from: https://www.aihw.gov.au/
reports/injury/mobility-scooter-injuries-deaths. [17/4/2019]

James AM, Pramana G, Schein RM, Mhatre A, Pearlman J, Macpherson M,
et al. A descriptive analysis of wheelchair repair registry data. Assistive
Technology. 2022:1-9. https://doi.org/10.1080/10400435.2022.2044407
Mhatre A, Pearlman J, Schmeler M, Krider B, Fried J. Community-
based wheelchair caster failures call for improvements in quality

and increased frequency of preventative maintenance. Spinal Cord.
2022;60(1):58-62.

Mortenson WB, Kim J. Scoping review of mobility scooter-related
research studies. J Rehabil Res Dev. 2016;53(5):531-40.

Rural and Regional Affairs and Transport References Committee. Need
for regulation of mobility scooters, also known as motorised wheelchairs
Canberra: Commonwealth of Australia; 2018 [updated September 20,
2018; cited Senate. Available from: https://www.aph.gov.au/Parliament
ary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_
Transport/MobilityScooters/Report.

Karmarkar AM, Dicianno BE, Graham JE, Cooper R, Kelleher A, Cooper RA.
Factors associated with provision of wheelchairs in older adults. Assist
Technol. 2012,24(3):155-67.


https://www.abs.gov.au/statistics/people/population/population-projections-australia/latest-release
https://www.abs.gov.au/statistics/people/population/population-projections-australia/latest-release
https://www.abs.gov.au/articles/twenty-years-population-change
https://www.abs.gov.au/articles/twenty-years-population-change
https://www.productsafety.gov.au/system/files/Mobility%20scooter%20usage%20and%20safety%20survey%20report.pdf
https://www.productsafety.gov.au/system/files/Mobility%20scooter%20usage%20and%20safety%20survey%20report.pdf
https://www.agedcarequality.gov.au/providers/standards
https://www.agedcarequality.gov.au/providers/standards
https://www.monash.edu/__data/assets/pdf_file/0005/218435/haz62.pdf
https://www.monash.edu/__data/assets/pdf_file/0005/218435/haz62.pdf
https://www.productsafety.gov.au/publication/targeted-study-of-injury-data-involving-motorised-mobility-scooters
https://www.productsafety.gov.au/publication/targeted-study-of-injury-data-involving-motorised-mobility-scooters
https://www.aihw.gov.au/reports/injury/mobility-scooter-injuries-deaths
https://www.aihw.gov.au/reports/injury/mobility-scooter-injuries-deaths
https://doi.org/10.1080/10400435.2022.2044407
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_Transport/MobilityScooters/Report
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_Transport/MobilityScooters/Report
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_Transport/MobilityScooters/Report

Dickson et al. BMC Geriatrics

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2023) 23:363

World Health Organisation (WHO). Guidelines on the provision of wheel-
chairs in less resourced settings. 2008. Available from: https://www.who.
int/publications/i/item/9789241547482. [Dec 9, 2020]

Austroads. Motorised Mobility Devices Discussion Paper. 2019. Available
from: https://austroads.com.au/__data/assets/pdf_file/0021/228054/AP-
C107-19_Motorised_Mobility_Devices_Discussion_Paper.pdf.

Edwards K, McCluskey A. A survey of adult power wheelchair and scooter
users. Disabil Rehabil Assist Technol. 2010;5(6):411-9.

Mortenson WB, Miller WC, Backman CL, Oliffe JL. Grey spaces: the
wheeled fields of residential care. Sociol Health IlIn. 2012;34(3):315-29.
Karmarkar A. Prescription, outcomes, and risk assessment of wheelchairs
for aging population. Doctoral Dissertation. Pittsburgh: University of
Pittsburgh; 2009.

Mortenson WB, Miller WC, Backman CL, Oliffe JL. Association between
mobility, participation, and wheelchair-related factors in long-term care
residents who use wheelchairs as their primary means of mobility. J Am
Geriatr Soc. 2012;60(7):1310-5.

Stenberg G, Henje C, Levi R, Lindstrom M. Living with an electric
wheelchair - the user perspective. Disabil Rehabil Assist Technol.
2016;11(5):385-94.

Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. 3rd ed. Thousand Oaks, CA: SAGE Publications, Inc.; 2018.
O'Leary Z.The essential guide to doing your research project. 3rd ed.
London: Sage; 2017.

Portney LG. Foundations of Clinical Research: Applications to evidence-
based practice. 4th ed. Philadelphia: FA. Davis Company; 2020.

Leecare Solutions. Platinum 5 2022. Available from: https://www.leecare.
com.au/. [5.67.0.66.3]

Jorm A, Mackinnon A. Psychogeriatric Assessment Scales: User's Guide
Canberra ACT: Commonwealth Department of Health; 1995. Available
from: https://www.health.gov.au/sites/default/files/documents/2019/12/
psychogeriatric-assessment-scales-pas-user-guide.pdf. 1/6/2020]

World Health Organisation. International statistical classification of dis-
eases and related health problems (ICD) 2021 [Available from: https://icd.
who.int/en.

Liamputtong P. Qualitative Research Methods. 5th ed. South Melbourne,
Vic: Oxford University Press; 2019.

Hampson R. Australia’s residential aged care facilities are getting bigger
and less home-like. 2018. Available from: https://theconversation.com/
australias-residential-aged-care-facilities-are-getting-bigger-and-less-
home-like-103521. [24 Sept 2018].

Molloy DW, Alemayehu E, Roberts R. Reliability of a standardized Mini-
Mental State Examination compared with the traditional Mini-Mental
state Examination. Am J Psychiatry. 1991;14:102-5.

Folstein MF, Folstein SE, McHugh PR.“Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician.

J Psychiatr Res. 1975;12(3):189-98.

Australian Bureau of Statistics. 4430.0 - Disability, Ageing and Carers, Aus-
tralia: Summary of Findings, 2015 Canberra2016. Available from: https://
www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/4430.0Main%
20Features202015?opendocument&tabname=Summary&prodno=4430.
0&issue=2015&num=_&view=. [18/5/2020]

World Health Organisation. The top 10 causes of death 2020. Available
from: https://www.who.int/news-room/fact-sheets/detail/the-top-10-
causes-of-death. [Cited 2019 Dec 9, 2020]

Ku F, Chen W, Chen M, Tung S, Chen T, Tsai C. The determinants of
motorized mobility scooter driving ability after a stroke. Disabil Rehabil.
2021;43(25):3701-3710.

Mountain AD, Kirby RL, Eskes GA, Smith C, Duncan H, MacLeod DA, et al.
Ability of people with stroke to learn powered wheelchair skills: a pilot
study. Arch Phys Med Rehabil. 2010;91(4):596-601.

Mortenson WB, Miller WC, Boily J, Steele B, Crawford EM, Desharnais G.
Overarching principles and salient findings for inclusion in guidelines for
power mobility use within residential care facilities. J Rehabil Res Dev.
2006;43(2):199-208.

Pellichero A, Kenyon LK, Best KL, Sorita E, Lamontagne M, Lavoie MD,

et al. Influence of cognitive functioning on powered mobility device use:
protocol for a systematic review. JMIR Res Protoc. 2020,9(3):e16534-e.
Cordes C, Heutink J, Brookhuis KA, Brouwer WH, Melis-Dankers BJM.
Mobility scooter driving ability in visually impaired individuals. Disabil
Rehabil. 2018;40(12):1372-8.

Page 12 of 12

51. Cook AM, Hussey SM. Assistive Technologies: Principles and Practice:
Mosby. 1995.

52. Kirby RL, Smith C, Parker K, MacLeod DA, McAllister M, Rushton PW, et al.
Wheelchair Skills Test (WST) 2012. Available from: http://www.wheelchair
skillsprogram.ca/eng/documents/WST_Manual_version_4.1.60.pdf. [Ver-
sion 4.1 Manuall.

53. Townsend K, Unsworth CA. Powered mobility device assessment training
tool (pomodatt): Administration manual. 2016 [Available from: https://
pomodatt.com/using-the-pomodatt/.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.who.int/publications/i/item/9789241547482
https://www.who.int/publications/i/item/9789241547482
https://austroads.com.au/__data/assets/pdf_file/0021/228054/AP-C107-19_Motorised_Mobility_Devices_Discussion_Paper.pdf
https://austroads.com.au/__data/assets/pdf_file/0021/228054/AP-C107-19_Motorised_Mobility_Devices_Discussion_Paper.pdf
https://www.leecare.com.au/
https://www.leecare.com.au/
https://www.health.gov.au/sites/default/files/documents/2019/12/psychogeriatric-assessment-scales-pas-user-guide.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/psychogeriatric-assessment-scales-pas-user-guide.pdf
https://icd.who.int/en
https://icd.who.int/en
https://theconversation.com/australias-residential-aged-care-facilities-are-getting-bigger-and-less-home-like-103521
https://theconversation.com/australias-residential-aged-care-facilities-are-getting-bigger-and-less-home-like-103521
https://theconversation.com/australias-residential-aged-care-facilities-are-getting-bigger-and-less-home-like-103521
https://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/4430.0Main%20Features202015?opendocument&tabname=Summary&prodno=4430.0&issue=2015&num=&view=
https://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/4430.0Main%20Features202015?opendocument&tabname=Summary&prodno=4430.0&issue=2015&num=&view=
https://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/4430.0Main%20Features202015?opendocument&tabname=Summary&prodno=4430.0&issue=2015&num=&view=
https://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/4430.0Main%20Features202015?opendocument&tabname=Summary&prodno=4430.0&issue=2015&num=&view=
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://www.wheelchairskillsprogram.ca/eng/documents/WST_Manual_version_4.1.60.pdf
http://www.wheelchairskillsprogram.ca/eng/documents/WST_Manual_version_4.1.60.pdf
https://pomodatt.com/using-the-pomodatt/
https://pomodatt.com/using-the-pomodatt/

	Powered mobility device use in residential aged care: a retrospective audit of incidents and injuries
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Methods
	Design
	Data collection
	Data management
	Data analysis

	Results
	Incident and PMD type
	Incident severity
	PMD and cognitive assessments administered
	Outcomes on follow-up
	National, annual PMD incident rate

	Discussion
	Interpreting the number of PMD incidents
	Resident demographic characteristics and patterns of incident occurrence
	The potential for a resident to sustain an injury
	Limitations

	Conclusion
	Acknowledgements
	References


