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Abstract
Dementia is associated with increased risk of falls; furthermore single rooms are associated with a higher risk of
inpatient falls (IF). Hospitals are facing an increasingly ageing population, of whom one third could have cognitive
impairment (CI). The aim of this study is to determine the prevalence of cognitive impairment amongst patients who
have fallen in the hospital and compare adverse outcomes between inpatient fallers with and without CI (NCI).
Methods: This is a retrospective observational study. CI was defined on the basis of case notes recording of
dementia, CI, chronic confusion, functional impairment due to memory problems or MMSE/MoCA< 25.
Results: The mean age of patients with CI and NCI were 84.23 ± 7.44 and 80.21 ± 11.05 years (p<0.01), 57%
and 48.2% were females respectively. The total number of inpatient falls incidents reported over the two years was
1611. The falls incidents in patients with CI were 814 (242 patients) and 797 falls incidents were reported from NCI
(434 patients). The mean falls/inpatient faller in patients with CI and NCI were 3.36 ± 4.00 and 1.84 ± 1.46
respectively (p<0.001). There was a significant increase in the length of stay in patients with CI (50.68 ± 40.49)
compared to NCI (37.92 ± 37.8, p<0.001). More patients (23.63%) with CI needed a new care home placement as
compared to NCI group (11.1%, p<0.001). The hip fracture in CI and NCI were 2.9% and 1.4% respectively (p=NS).
Conclusion: Older people with CI have significantly higher incidence of inpatient falls in single rooms and
adverse outcomes including discharge to a new care home and prolonged length of stay when compared to
inpatient fallers with NCI. We acknowledge the study's weakness that there are no outcome data for patients with CI
who did not fall in the hospital. Prompt identification of dementia patients and falls risk assessment could prevent
associated adverse outcomes.
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Introduction
Worldwide populations are ageing and hospitals are increasingly
admitting older people [1]. Furthermore the number of patients with
dementia will increase exponentially with the ageing population and
these numbers are expected to double in the next 20 years. Dementia
affects 36 million people worldwide, 700 000 people are affected in the
UK [2,3]. Dementia is much more common in hospitalised patients
and 42.4% of acute medical admissions of over-70s have been reported
to have dementia and only half were diagnosed prior to admission [4].
Caring for this ageing population with dementia, some of which will
have multiple chronic and disabling diseases will be a challenge to
healthcare systems, particularly general hospitals. At any one time, a
quarter of acute hospital beds in the UK are in use by people with
dementia. Patients with dementia have poorer health outcomes, longer
hospital stays, higher rates of re-admissions and institutionalization.
Dementia is also associated with impaired mobility and is an
independent risk factor for falling [5]. People with dementia are 2-3
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times more likely to fall [6]. The incidence of falls could be up to 8
times more as compared to patients with intact cognition [7].
Unsurprisingly, falls are common among hospital inpatients and
account for almost two-fifths of the patient safety incidents reported to
the National Reporting and Learning System in the UK. Rates from
2.9-13 falls/1000 patient-bed-days have been reported from different
types of patient accommodation in community hospitals, intermediate
care provision or acute settings [8,9].
Over the last decade, there has been a trend of constructing more
single rooms in many parts of the world to deliver high level of patient
care whilst minimizing hospital acquired infections [10,11]. Although
SR provides enhanced dignified and personalized care, much higher
incidence of falls (2.5 times) has been observed [12-14].
This brings new challenges for the multidisciplinary team (MDT) to
manage patients who are at highest risk of falling due to dementia and
now being cared for in SR facility. This needs further evaluation and
researching. In this study we aim to determine the prevalence of
cognitive impairment (CI) amongst inpatient fallers and compare
adverse outcomes between inpatient fallers with and without CI in a
100% single-bedded hospital.

Geriatric Cancer Prevention & Care

ISSN:2167-7182 JGGR, an open access journal

Citation:

Singh I, Edwards C, Okeke J (2015) Impact of Cognitive Impairment on Inpatient Falls in Single Room Setting and its Adverse
Outcomes. Gerontol Geriatr Res S4: 001. doi:10.4172/2167-7182.S4-001

Page 2 of 5

Methods

compared to women (2.07 ± 2.24, p=0.004). The outcomes for all the
inpatient fallers studied are shown in Table 1.

Study design

The inpatient falls incidents in patients with CI and NCI were 814
(242 patients) and 797 (434 patients) respectively. The mean age of the
patients with CI was significantly higher (84.23 ± 7.44 years) than NCI
(80.21 ± 11.05, p<0.001) and they were significantly more females
(57%) in the CI cohort as compared to NCI (48.2%, p=0.03). The
comparative outcome following an inpatient fall in patients with CI
and NCI is shown in Table 2.

This is a retrospective observational study based on an analysis of a
two-year (Nov 2011-Oct 2013) standard IF incident data in an
extended general hospital with 100% single rooms. The standard
hospital data for incidence of inpatients falls (IF) is recorded on Datix.
Datix is web-based patient safety software for healthcare risk
management which provides a comprehensive overview of risk
management activities including incident of IF or an adverse event.
The standard incident data on IF and associated injury were further
analyzed.

Setting
Ysbyty Ystrad Fawr (YYF) is part of Aneurin Bevan University
Health Board (ABUHB), the first local general hospital to be
commissioned in the UK to provide 100% single rooms with en-suite
facilities. The new hospital replaced two other hospitals which were
mostly multi-bed wards (MB-W) and opened in November 201, in
Ystrad Mynach, Wales UK.

Data and statistical analysis
The standard incident data was collated for two years (Nov 2011Oct 2013). The data collection was continued to the end of December
2014. The whole cohort was divided in two samples: patients with CI
and those with no cognitive impairment (NCI). The information on CI
was extracted from web-based clinical work station, clinic/General
Practitioner letters and standard hospital coding. CI was defined on
the basis of case notes recording of dementia, CI, chronic confusion,
functional impairment due to memory problems or MMSE/MoCA<25.
Unidentifiable patients were excluded. The two samples were
compared for the incidence of IF and adverse outcome including any
injury, hip fracture, length of stay (LoS) and new care home (CH)
placement. The index admission was defined as any one episode of
admission until discharge or death. Mortality data were also collected
on all patients for one year following first incident of IF and also
discharge from the hospital. Mortality analyses were done for 30 days
following date of discharge, one year from the first incident of fall in
the hospital and also from the date of discharge from the hospital. All
statistics were conducted using STATISTICA StatSoft data analysis
software system, version 9.1 (Statistica Inc., 2010).
Ethical approval was not required for this service evaluation,
however, all questions and forms required to carry out the study were
sent to the Research and Development (R & D) Department at
ABUHB, to assess risks to patient identification and the Health Board.
R & D approved the study with no further need for ethical approval.

Results
The total number of inpatient falls incidents reported over the 2
years were 1611 affecting a total of 676 patients. The mean age of
females (51.3%) was significantly higher (83.53 ± 9.90 years) as
compared to males (79.67 ± 9.93 years, p<0.001). The majority of
patients (85%) were admitted from their homes requiring formal or
informal care support (mean age=81.29 ± 10.11. A small minority was
admitted from care homes or other hospitals and they were
comparatively older (mean age=87.05 ± 6.81 years). There was
significantly higher inpatient falls rate in men (2.72 ± 3.39) as
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N=676

Mean
(years)

Age Mean LoS

Mean falls

(days)

Discharged to own 63.4%
home
(361/676)

79.80 ± 10.7

32.47 ± 26.52

2.08
2.53

±

Discharged to care 25.4%
home
(172/676)

84.85 ± 8.85

60.56 ± 42.51

3.09
3.84

±

Inpatient death

83.18 ± 8.57

45.51 ± 51.12

2.36
2.23

±

± 2.37
2.87

±

17.9%
(121/676)

No fracture

95.5%
(646/676)

81.55
10.10

± 41.49
37.63*

All fracture

4.4%
(30/676)

83.88 ± 9.63

64.10 ± 61.96

2.57
3.00

±

Hip fracture

1.9%
(13/676)

86.31 ± 5.02*

70.15 ± 64.4

2.15
2.82

±

*p<0.01

Table 1: Outcomes for all the inpatient fallers.
Cognitive
Impairment (CI)

No
Cognitive P value
Impairment (NCI)

Profile of falls
Number of patients % 35.8 (242/676)
(n)

64.2 (434/676)

Falls incidents

797

Mean
faller

814

falls/inpatient 3.36 ± 4.00

1.84 ± 1.78

Recurrent
falls 1-33
(Range of falls per
index admission )

1-16

Interqurtile range

1

3

Median falls/in patient 2 ± 4.00
faller

p<0.0001

1 ± 4.00

Discharge
destination
Own home % (n)

39.7 (96/242)

61 (265/434)

p<0.0001

New Care Home% 23.6 (57/242)
(n)

11.1 (48/434)

p<0.0001

Injury
No fracture% (n)

95 (230/242)

95.8 (416/434)

p=0.62

Non-hip fracture% (n)

2.1 (5/242)

2.8 (12/434)

p=0.58
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Hip fracture% (n)

2.9 (7/242)

1.4 (6/434)

p=0.17

Mean

50.68 ± 40.49

37.92 ± 37.81

p<0.0001

Median

42 ± 40.49

29 ± 37.81

p<0.0001

Interquartile range

46

34

14 (34/242)

20 (121/434)

0.05

2.6 (9/347)

0.02

Length
(days)

of

post 40 (84/208)

44 (153/347)

0.39

stay

Table 2: Outcome of inpatient fallers with CI and NCI.

Mortality
Inpatient %
30-day
discharge %

One-year
discharge %

post 0 (0/208)

In terms of survival, the Kaplan–Meier plot shows a steady
reduction in longevity but there was no significant difference in one
year post discharge mortality in two groups (CI=40%, NCI=44%,
p=0.39) (Figure 1). One-year mortality from the date of first incident
fall in hospital in patients with CI and NCI was 49% and 55.%
respectively, this was/was not significantly different (p=0.10).

Figure 1: Kaplan–Meier plot showing longevity at one year post discharge mortality in two groups.

Discussion
Mild cognitive impairment (MCI) is a condition where subjects
have recognized degrees of objective cognitive impairment which falls
short of current standardized definition of a dementia syndrome.
Dementia is a syndrome of a chronic and progressive nature in which
there is disturbance of multiple domains of brain functioning. These
impairments may include memory loss, mood changes, learning
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capacity, calculations, language, judgment or problems with
communicating and reasoning [15]. Dementia is best described,
regardless of the underlying cause, as cognitive deficits having impact
on activities of daily living (ADLs) or social interaction, often
associated with behavioural and psychological symptoms of dementia
(BPSD) [15].
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Falls are a public health problem worldwide [16]. Hospital patients
are at a greater risk of falling than people in the community due to
unfamiliar environment, concurrent co-morbidities, acute illness, and
treatments [17]. Dementia is often recognized for the first time as an
incidental condition when people are admitted to an acute hospital for
another reason. A fall or recurrent falls may be the first indicator of
impaired memory, judgment, orientation or visuospatial perception.
In this study, there was significantly higher incidence of IF in
patients with cognitive impairment (double) when compared to those
with normal cognitive functions. Dementia is an independent risk
factor for falls but there is a relative lack of good studies evaluating falls
risk factors in cognitively impaired older people [18]. Several risk
factors including unstable gait [19], severity of dementia [19], impaired
stability when standing [20] and ADL limitations [20,21] have
evidence for higher risk of falling in dementia. Other factors
commonly associated with falls include overactive bladder symptoms,
polypharmacy and presence of behavioral disturbances like wandering
or agitation [22]. This study was done in a hospital with 100% single
rooms and the incidence of falls is higher in SR environment with
ensuite facility. The risk of falling is 2.5 to 3 times higher as compared
to MB-W design [12-14]. Therefore managing patients with dementia
in SR could increase the falls risk exponentially by 5-6 times as
compared to patients with no cognitive impairment admitted to MBW. There could be other factors that result in higher falls risk in SR
with ensuite: elimination-related and easy access to ensuite facility;
patients being less visible from nursing stations and delay in
responding to call bell due to increased walking distance in corridor;
unable to safeguard falling patient due to comparatively large room
area.
Falls in the hospital also results in poor outcomes including
prolonged hospitalization [23]. More than 200,000 falls/year including
900 severe incidents of patient harm and 90 deaths have been reported
on National Health Service (NHS) wards [24]. Immediate annual
healthcare cost is over £15 million for England and Wales. The extra
cost of caring for patients who have suffered a fall amounts to an
estimated £2.4 billion/year [24]. In this study we have observed
significantly higher LoS following an inpatient fall in patients with
dementia as compared to NCI. In addition, there were significantly
greater chances of new CH placement following an IF in patients with
CI.
Although this study did not show any difference in incidence of hip
fractures in patients with or without CI, older people with NCI who
sustained an IF were more likely to die during hospitalization The
inpatient mortality in patients with normal cognition who had an IF
was higher as compared to those inpatient fallers with cognitive
impairment. Similarly inpatient fallers with normal cognition were at
higher risk of dying at one year as compared to those with cognitive
impairment. This could be due to other co-morbidities burden in the
study population which is not taken into consideration whilst
evaluation mortality.
Falls in patients with dementia in the hospitals will remain a
challenge. There is lack of training for doctors in comprehensive
geriatric assessment (CGA) and unfamiliarity with key principles and
practices of geriatric medicine. Falls and management of dementia is
not covered very widely during general medical training [25]. All
people with suspected dementia or known dementia using inpatient
services should be assessed by MDT for potentially modifiable risk
factors in order to have strategies and joint care plan to prevent falls.
The medication review, muscle strengthening and balance training
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exercises programme, management of symptomatic postural
hypotension and depression could be the core elements to reduce falls
in people with dementia. The communication among staff, carers and
patients should be improved to ensure that all staff coming into contact
with people suffering from dementia are aware of their diagnoses and
associated needs. “This is Me” or a similar document can be used to
record personal information, preferences and communication
requirements [26].
Our study has certain strengths. We achieved complete outcome
evaluation for IF and mortality up to one year after inpatient falls or
discharge from the hospital. We are not aware of any other study which
has reported comprehensive outcome data to measure the impact of
inpatient falls in patients with dementia as compared to normal
cognitive functions. We acknowledge methodological weaknesses. This
was a single centre observational study based on the incident reporting
and retrospectively it was pragmatic to analyse only outcome data. The
prospective cohort comparisons to evaluate outcomes were not made
to those who did not fall (non-fallers) but with cognitive impairment.
The severity of dementia was not taken in account and all patients with
cognitive impairment are grouped together. We have also not studied
other complex patient characteristics like acute medical illness,
polypharmacy, incontinence, functional dependence and physical
impairment and other activities which may have contributed to
inpatient falls in those with cognitive impairment or higher mortality
with normal cognition. The impact of co-morbidity burden on
inpatient falls was also not studied as there is evidence that associated
co-morbidity increases the rate of cognitive and functional decline in
patients with dementia [27]. Although dementia is a strong predictor
for discharge to care home, co-morbidity is more predictive than
dementia for hospital mortality [28]. Therefore our findings must be
interpreted with some caution because this is a comparative study and
adjustment has not been made for these confounding variables.
It will be difficult to carry out randomized controlled studies for IF
in patients with or without CI. Therefore we propose further similar
observational studies on incidence and outcome of falls in both
environments including single rooms and M-BW from various other
hospitals. This will provide more evidence and could potentially guide
the need of appropriate proportion of single bedded and multi-bedded
bays before planning new hospitals which admits frail older adults
[29-32]. Such evidence will not only help to provide patient choice,
enhance dignity and privacy but also give us an opportunity to admit
older people with high falls risk to appropriate facility ensuring their
safety.

Conclusion
This study has shown a significantly higher incident of inpatient
falls and adverse outcome (higher length of stay and need of a new care
home) in patients with cognitive impairment as compared to inpatient
fallers with normal cognition admitted to single rooms. The observed
increased incidence of inpatients falls among dementia patients not
only bring new challenges for the healthcare staff in the single room
environment but also suggests further research comparing the
outcomes with dementia patient who did not fall in the single rooms.
This will help to balance the appropriate proportion between singlerooms and multi-bedded bays in the new facilities to cater needs of
frail older people with dementia. Nevertheless prompt identification of
dementia patients and timely falls risk assessment could prevent
associated adverse outcomes.
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