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v. Abstract

Background: Inpatient hospital falls are relevant for a number of reasons as they are a common
adverse event, a common cause of morbidity among the elderly, a leading cause of injurious
death in the elderly, a potential liability for the hospital and may result in increased resource
use. To begin to address these problems, there is a need to promote awareness amongst staff
members who care for patients at risk of falling in an inpatient hospital setting. There is limited
research into effective strategies in reducing inpatient hospital fall rates in both an International
and South African context.

Objective: To describe the nature and occurrence of inpatient falls in a neuro-orthogeriatric
ward at the Wits Donald Gordon Medical Centre. To evaluate whether the clinical
implementation of a falls assessment tool reduces the inpatient fall rate and to evaluate if the
falls assessment tool correctly identifies patients who have in hospital falls.

Methods: A single centre, retrospective study of patients admitted to the neuro-orthogeriatric
ward, at the Wits Donald Gordon Medical Centre with review of falls risk assessment data and
clinical incident reports of reported falls from prior to implementation of the nursing falls
assessment tool(February 2014 to January 2016) to after implementation of the assessment
tool(February 2016 to January 2018). The tool was performed by the admitting nurse if patients

had any of the risk factors mentioned in the tool.

Results: A total of 358 patients were included in the analysis, with 64 patients admitted pre-
introduction of the assessment tool and 294 admitted post introduction of the assessment tool.
In the post introduction cohort, 91.8% (270 of 294) had falls risk assessments performed at
admission, and of these, 84.1% (227 of 270) were complete. There were 15 patients (6.6%) who
had a documented fall. The median age of patients who fell was 76 years and 51% were men.
Falls occurred mainly in the room of the patient (75.5%), 57.6% occurred after hours and 34%
incurred an injury. The study showed a decline in the fall rate pre-introduction of the assessment
tool 2.64 per 1000 patient bed days (95%CI 2.02-3.40) versus 1.49 per 1000 patient bed days
(95%CI 1.06-2.05) post introduction of the assessment tool. The sensitivity of the assessment
tool was a 100% but had very poor specificity of 3.3% (95% CI 0.98-5.63) and a positive
predictive value of 6.82% (3.5-10.10%).

vi



Conclusion: The study showed a decline in the fall rate post introduction of the nursing falls
assessment tool. The tool was shown to be highly sensitive but had very poor specificity and
positive predictive value. This small study suggests that raising fall awareness may have an
impact on reducing falls.
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Chapter 1: Extended literature review

1.1. Introduction

1.1.1. Definition of a fall

A fall is defined as an event resulting in a person coming to rest unintentionally on the ground,
floor or other lower level(1). As there are many definitions of a fall, a uniform definition is

important when analysing the outcomes of studies, so that data is comparable.

1.2. Incidence of falls

A 2010 Cochrane review of interventions for preventing falls in older people in nursing care
facilities and hospitals, reported rates of 6.2 falls per person per year in a psycho-geriatric ward
and 3.4 falls per person per year in a geriatric rehabilitation ward(2). Older people are defined
as those over the age of 65 years in developed countries and more than 60 years in
underdeveloped countries(3). People over the age of 65 have a high risk of falling, with 30% of
those above the age of 65 years predicted to have at least one fall per year and 50 % of those
above the age of 80 years to have at least one fall per year(4). There are several ways of
reporting falls. They may be reported as the number of falls per month or over a certain quarter
in a specific unit. However, this approach does not take into account how full the unit was at a
particular time irrespective of the standard of care. As a result, calculating a fall rate, that is the
number of falls per 1000 occupied bed days is recommended(5). In the United States, the
inpatient fall rate for acute hospitals ranges from 1.7-25 falls per 1000 patient days depending
on the unit, with the geriatric and psychiatric wards being at highest risk(6). Another study
which looked at 6100 nursing units, representative of 1263 non-federal acute care general
hospitals in the Unites States of America (USA), encompassing the North-West, Mid-West,
South and West American regions, observed a fall rate of 3.53/1000 bed days, the highest being
in the medical ward (4.03/1000 bed days), followed by the medical-surgical wards (3.62/1000
bed days), followed by the surgical ward (2.76/1000 bed days)(7). In London and Wales, during
a one-year period, 206 350 falls were reported to the National Patient Safety Agency (NPSA)
in inpatient settings. They calculated a fall rate of approximately 4.8/1000 bed days. This is
equivalent to 1260 falls per year in a 800 bed hospital(8). Fall rates do vary from ward to ward

in the hospital. This may be because patients in some units may not be as ambulatory as in other



units, such as in the Intensive Care Unit. Patients in the medical wards are at higher risk of

falling because of the inherent nature of their disease and treatments.

In the South African context, very limited published data are available for fall rates. There has
been one study in the Western Cape, South Africa, which analysed the prevalence of falls in
the community but not in an inpatient setting(9). There are no published data available from the
public sector for in hospital fall rates in South Africa. In the private health sector, only the
Mediclinic hospital group reports annual fall rates across its hospitals in the Annual Clinical
Services Report. In the South African hospitals run by Mediclinic, the fall rates were 1.14 per
1000 patient bed days in 2015, 1.07 in 2016 and 1.01 in 2017(10). The paucity of data in the

South African hospital setting, may be due to very limited fall data collection.

1.3.  Aetiology and risk factors for falls in an inpatient hospital setting

Causes of in-hospital falls are frequently multifactorial with contributors being:

1. Age related changes in the neuromuscular control of posture and balance
2. Disease and medication related

3. Environmental/situation related

Risk factors for falls can also be categorized as intrinsic and extrinsic(11). There are also short-
and long-term precipitating factors, for example, an accidental trip on the floor, alcohol
consumption, intercurrent illness or side effects of a new drug used to treat a new infection that
may increase fall risk. New surroundings in an in hospital setting, related to flooring, lighting,
surrounding furniture and the presence of fittings such as rails and inappropriate footwear may
also increase fall risk(12). Fall risk increases with increasing number of risk factors. One year
fall risk doubles with additional risk factors, with 8% risk of a fall with no risk factors to 78%

risk of a fall when 4 risk factors are identified(13).

Intrinsic risk factors include age associated physiological changes: Walking requires
coordination of cognition, concentration, eye sight, hearing, touch, proprioception and muscle
tone. As age increases, these processes are affected and slow down. Elderly patients may also
develop more medical illnesses as they age, and this with the side effects of the medications
used to treat these illnesses, increase the fall risk (12). The studies on falls have shown that fall
risk strongly correlates with the following factors: presence of a falls history, gait disturbances,
use of assistive devices, movement disorders, vertigo, anti-epileptic medication, incontinence

(this related to the actual disease process causing the incontinence or occurring during the



process of trying to void in the bathroom)(14). Diseases and related processes that can increase

fall risk can be broadly divided into:

1. Neurological diseases — such as cerebrovascular accident, dementia, vestibular disease
and Parkinson’s disease are the most common disorders that increase the fall risk in the elderly.
2. Musculoskeletal disease — such as reduced muscle density, arthritis of various
aetiologies, lower limb problems (weakness, neuropathy, oedema, skin ulcers, amputations)
and deformities.

3. Cardiovascular disease — such as syncope, orthostatic hypotension and arrhythmias.

4. Others include, diabetes mellitus associated peripheral neuropathy, major depressive
disorder and sleep disorders that may affect cognitive abilities.

5. Psychological factors related to fear of recurrent falls, especially if there is a history of
falls, can lead to dependency and immobility and being unable to perform activities of daily
living, which can all increase the fall risk(14)

6. Side effects of medications: These include blood pressure medication, such as diuretics,
angiotensin converting enzyme inhibitors, beta blockers and calcium channel blockers, which
can result in orthostatic hypotension. Sedatives and benzodiazepines for example, temazepam,
antidepressants for example, amitriptyline, antipsychotics such as olanzapine and risperidone,
and drugs used for Parkinson’s disease- bromocriptine and levodopa, can all alter the level of
consciousness and can cause orthostatic hypotension which may affect coordination of walking.
All these factors increase the risk of falls. It is advised that one assesses the indication for the

drug, bearing in mind that the condition it is treating, may predispose to a fall as well(15).

Extrinsic factors include environmental factors such as wet floors, inadequately lit walkways
and inappropriate footwear. Unsafe chair height, reduced staffing levels, for example in the
event there is a delay in responding to a patient’s call for help may result in an increase in fall
rate, as patients may attempt self- mobilization when unfit. Potential trip hazards are additional
factors that should be considered in this group, that include, floors contaminated by water, food,
grease, bodily fluids, cords and tubing on the floor, improperly used floor mats and irregular

indoor walking surfaces.

Furthermore, frailty is defined as a state of decrease in function and reserve of multiple
physiological systems, resulting in increased vulnerability to stressors and higher risk of falls
and functional dependency following acute stressors. A simple tool for screening for frailty, in

the clinical setting, is the FRAIL score:

F - Fatigue,



R - Resistance: being able to walk up one flight of stairs,
A - Aerobic, being able to walk more than one block,

I - IlIness: more than 5 illnesses,

L - Loss of weight, more than 5% in 6 months.

Having 3 or more of these features is suggestive of frailty and therefore higher fall risk(16).
Patients who have had a previous fall have slow gait speed, short stride length and longer double
support phase, which all increases fall risk(17). Delirium, nocturia and falling asleep during the
day are other factors to consider(16). Anaemia may result in muscle weakness and physical
decline causing disability. According to the World Health Organization (WHO), anaemia is
defined as a haemoglobin of less than 12g/dL in women and less than 13g/dL in men. It is
thought that anaemia causes reduced oxygen delivery to the muscles and subsequent reduction
in muscle strength. This muscle weakness then results in reduced physical performance, fatigue,
less activity and deconditioning. This results in a higher fall risk and has been shown to be
related to recurrent falls. As the prevalence of anaemia is higher in older patients, this increases
their fall risk as well(18). There is also an increased risk of falls in males, which has been noted

to be consistent in large scale studies(19).

Time of occurrence of falls may also be important. Day time falls occur while performing daily
activities, while night time falls mainly occur because of attempts to mobilize without assistance
and the use of sedative medication. Falls occurring during the early mornings or late evenings
may also be related to in ward routines such as bathing patients, changing linen, staff change
over and reduced patient activity at night(20). There is limited data regarding time of day in
relation to fall risk. These studies are generally retrospective analyses of incident reports. Two
studies were reviewed by Renteln-Kruse, one based in a nursing home and the other in a hospital
setting, which showed no difference in falls between night and day and no obvious peak
time(21). A monthly variation has also been noted, with falls being more common in winter
than Spring. This has been attributable to a seasonal variation in delirium noted by
Gallerani(22).

In a review by Sutton et al, in 1994, approximately 80-90% of falls were unwitnessed and 50-
70% occur from the bed, bedside chair or during transfer between the two(23). This was based
on accident report forms as the only source of information. About 10-20% of falls occur in
toilets or bathrooms, which is unusually high given the small amount of time patients spend in
these facilities. There seems to be a variation in the type of ward as well, where patients in the
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acute and rehabilitation units tend to fall from the bed while those in a psychiatry unit for
example, fall while walking. The type of room patients are in, that is single versus shared, has
also been analysed, and shows a higher fall rate in single rooms, possibly due to less observation
by staff and less social interaction with other patients(24). In addition, if a patient is about to
fall, there is less staff surveillance and no fellow patients to assist in single rooms. Although
single rooms have been associated with more privacy, improved interaction between patient
and family, and more easily accessible bathroom facilities, patients in single rooms, may
attempt to mobilize to the bathroom without aid, under the impression that the distance may be
shorter. There may also be a delay to respond to the call bell due to long walking distances

between the rooms and the nursing station(25).

The actual beds used in hospitals have also been assessed and two studies have found that low
height beds with rails may not reduce fall rates(26). Although it has been found that side rails
assist some patients with entry and exit into the bed and for in-bed movement, the grip on the
side rails as well as the shape may be a limiting factor, as it may not be a comfortable reach,
depending on the patient’s position on the bed. It has also been found that getting up from a
low bed was only possible with great effort or assistance, and once standing, patients had

difficulty in keeping their balance(27).

1.4 Implications of falls in an inpatient hospital setting

Falls are a common cause of morbidity in patients in a hospital setting. In Britain, falls have
been reported to cost the National Health Services(NHS) 2.3 billion pounds per year(28).

Inpatient hospital falls are relevant for a number of reasons:

1. They are a common adverse event. Falls are estimated to range from 2.3-7 falls per 1000
patient days(1, 2);

2. A potential liability for the hospital due to injuries incurred by patients and complaints
from patients and families regarding inadequate care and negligence by hospital staff;

3. May result in increased resource use which may include increasing staff numbers to
improve staff surveillance, change in actual ward layout to accommodate better surveillance by
nursing staff, change in height of beds and rails on beds to accommodate patients at high risk
of a fall;

4. They are a common cause of morbidity among the elderly: about 30% of inpatient falls

result in injury and are a leading cause of injurious death in the elderly. Approximately 4-6%,



result in serious injury, which include fractures, subdural hematomas, excessive bleeding, and
death(29). A study done by Schwendimann et al, in a 300 bed hospital in Zurich, Switzerland
over a5 year period, showed of 3842 falls, 1142 (29.7%) resulted in minor injuries, categorized
as bruise/hematoma/lacerations and 148(3.9%) resulted in major injuries, categorized as

fractures and intracranial bleed(30).

Complications of falls are two-fold. The physical complications include, pain, bruising,
superficial injuries such as abrasions, lacerations and hematomas, and more serious injuries
such as fractures, intracranial bleeding and death. Psychological complications include self-
limitation of mobilization because of fear of falling and consequently increasing functional
decline, loss of self-confidence and major depressive and anxiety disorders(31). These disorders
may further require treatment, and the additional side effects of these medications can increase

fall risk as mentioned previously.

1.5  Strategies to reduce falls

To begin to address these problems there has been a need to promote awareness amongst staff
members who care for patients at risk of falling in an inpatient hospital setting. There has been
very limited research into effective strategies in reducing inpatient hospital fall rates in both an
international and South African context(1). Thus, attempting to implement a cost-effective fall
prevention strategy is desirable. Fall interventions can be applied in the community, in an in-
hospital setting and nursing homes. In 1994, Tinetti and colleagues, published an article in the
New England Journal of Medicine (NEJM), which showed falls could be prevented by a
multidisciplinary team approach(13). This approach suggests possible redesign to the ward
layout so that patients are observed continuously from the nursing stations. As well as
accommaodating low beds for certain patients and increasing awareness of patients at high risk

of falls.
Most fall intervention strategies are multidimensional and include(32):

1. Patient factors: which assess disease and medication history;
2. Environmental factors and

3. Exercise programmes.

In addition, vitamin D supplementation has been shown to decrease the fall rate among elderly

patients in the community and nursing homes who are vitamin D deficient(33). This may be



through improvement of muscle function and strength(34). Vitamin D binds to its receptor in
muscle and results in gene transcription that modulates calcium and phosphate uptake. This is
turn affects muscle cell proliferation and differentiation and improves muscle function and gait.
It is through this mechanism that it reduces falls. Vitamin D deficient patients show atrophy of
type Il muscle fibres on muscle biopsy, which recruit first to prevent a fall(35). In addition,
vitamin D supplementation has been shown to improve proximal myopathy(36). In a meta-
analysis of 8 randomized controlled trials, native vitamin D reduces falls by 13%, but only high
dose vitamin D (700-10001U) achieved 25-hydroxyvitamin D concentrations more than
24ng/ml and reduced falls by 19 to 23%(37).

In an in-hospital setting, a comprehensive assessment as suggested by The National Institute

for Health and Excellence, includes(38):

Q) A previous history of falls — reviewing the cause and consequence of the fall;

(i) Areview of medication;

(iii) A complete neurological exam which includes, cognition, gait, balance, muscle
strength, mobility;

(iv)  An elderly patient’s perceived level of function and fear related to falling;

(V) Visual assessment;

(vi)  Cardiovascular exam;

(vii)  Presence of urinary and faecal incontinence.
Additional factors are related to footwear and other comorbidities.

Ideally, a multidimensional assessment needs to predict which patients are at risk of a fall. In a
study by Oliver et al, they suggested all patients over the age of 65 years and those between the
age of 50-64 years assessed by a clinician to be a high fall risk should have a fall prevention
strategy implemented(39). In attempting to reduce the fall rates in hospital, Prevention of Falls
Network Europe fall prevention taxonomy (ProFane), was developed(40). ProFane is a network
of scientists, clinicians and other health professionals, focussing on Falls, and is funded by the
European Commission. They aim to reduce falls and improve postural stability in the elderly.
The four main areas of work include the co-ordination of trials, assessment and management,
balance assessment and addressing psychological aspects of falling. The group recommends a

multifactorial intervention strategy that addresses each component of the fall risk assessment.
A fall risk assessment encompasses the following components:

- Gait and balance assessment,



Cardiovascular assessment,

Medication review,

Visual check,

Foot assessment,

Psychological assessment focussing on fear of falling and

Self-efficacy and being able to comprehend nursing instructions and explanations
regarding the presence of a calling bell, how to use bed rails, and how to ask for assistance
in case of difficulty. Assess if they are able to comprehend their surroundings and to
perceive when they need help keeping in mind their comorbidities, medication use and

current reason for admission.

Environmental assessment includes assessment in the community, in rehabilitation and long-

term care facilities, both of which are not applicable in the assessment of in-hospital fall risk.

However, environmental assessments in the hospital setting focusses on:

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

Flooring including, having non-slip surfaces, cleaning spills quickly, and a dry and low
shine cleaning strategy. Steps should be clearly visible and floor patterns that create
illusions of steps or heights for people with visual problems should be avoided.
Lighting including, appropriate light to avoid glare, especially in areas of the bathroom
and toilet and during the night, around furniture and in the distance of walkways
between patient rooms and nursing stations should be considered for better surveillance
by staff.

Avoiding clutter in patients’ rooms and use of handrails and provision of correct type
and height of assistive device which is easily accessible to the patient should be
instituted.

Posting of clearly visible signs of the bathroom and other areas for those with cognitive,
visual and language barriers can be done.

Furniture, for example bed and chairs, should be of the appropriate height and should
be stable for handheld walking. Wheelchairs and beds should have brakes applied as
needed depending on the activity performed by the patient.

Safe footwear checklist should also be done and includes thin, firm shoe soles, tread
sole to improve grip, and low and square heel which improve stability. Patients should
be discouraged from walking with socks, as there is a ten times higher risk of falls(41).
Presence of intravenous lines and urinary catheters are also a risk factor for falls and

patients should be cautioned(42).



Interventions to reduce the risks of falls may be single or multiple. Categories of interventions
include exercises (whether supervised or unsupervised), medication review, surgery (eye,
cardiovascular, orthopaedic procedures), management of urinary and faecal incontinence, fluid
and nutritional treatment, psychological review, improving knowledge of surroundings, use of
assistive devices such as communication aids and mobility aids, and social environment such
as staff numbers and staff competency. Successful interventions encompass common specific
areas, such as strength and balance training; assessments of hazards in the environment; visual
assessment; and review of medication, in addition to the categories of interventions mentioned
above. Given the increased level of resources required for fall prevention strategies, it is most
cost-effective to identify patients who are at highest risk of falls and target interventions towards
them. Assessment of a patient falls risk is therefore the first step in implementing a cost-

effective strategy.

1.6.  Assessment of Fall risk in an in-hospital setting

In an in-hospital setting, there are tools that evaluate common risk factors associated with falls
for all patients regardless of their likelihood of a fall. Furthermore, there are tools that risk
stratify patients in addition to identifying risk factors for a fall. There are several tools in
existence and are used for patients more than 16 years of age. These tools have differing results
and have also been used in environments such as in the community, rehabilitation and long-

term care facilities, for which it was not originally intended.

Most simple risk assessment tools with variables as mentioned below, have a sensitivity and
specificity of more than 70%, however their validation in various clinical settings is still to be
proven(43). Some of the validated fall risk assessment tools include the St. Thomas’s Risk
Assessment Tool In Falling Elderly Inpatients (STRATIFY), Hendrich Fall Risk Model
(HFRM) and the Morse Fall Scale (MFS)(44). All three falls risk tools are based on a scoring
system that categorizes patients as being low risk, moderate risk and high-risk patients for
falling. The subgroups of each tool differ but broadly covers a history of previous falls; mental
status; gait assessment and ability to mobilize; use of ambulatory aids; medication history;
visual assessment and frequent toileting needs. Another falls risk tool, the John Hopkins Falls
Risk Assessment tool assesses the same aspects and is also based on a scoring system. The Falls
Risk Assessment tool was developed by the Peninsula Health Falls Prevention Service in 1999
and is a three part tool that screens at risk patients, identifies risk factors and has an action
plan(43, 45).



The STRATIFY tool was developed by Oliver and colleagues in Britain for elderly patients in

hospital and assesses 5 aspects:

History of falls.
Dependency in transfer and ability to self-mobilize.
Primary nurses’ judgement if patient is agitated.

Frequency of toileting.

a M D

Visual impairments.

Each aspect is scored between 0 and 1, with O being absent and 1 being present. A score of 3 or
more is indicative of a high risk of falls. Validation studies showed that this tool is better at
classifying patients at low risk for falls. Sensitivity and specificity are 69% and 96%

respectively.

The Hendrich Fall Risk Model is based on a 22-point system, with more than 3 points

considered as high risk of falls. The components include:

1. Confusion or disorientation: if present, a score of 3 is awarded- patient may be agitated,
impulsive, display inappropriate behaviour or be unable to follow instruction.
2. Depression: if present is scored 4 points.
3. Altered elimination is scored out of 3 in the presence of faecal incontinence, urinary
incontinence, frequent urination, diarrhoea, nocturia.
4. Dizziness/vertigo is a score of 3 if present.
5. A history of falls is scored of 7.
6. Impaired mobility or generalized weakness is scored out of 2. The sensitivity and
specificity of the tool is 77% and 72% respectively. Therefore, if seen as high risk, they were
correctly identified as fallers. This score was revised in wide case control studies and called the
Hendrick 11 Fall Risk Model, and encompasses the first 4 components of the original tool, but
includes whether:

a) Gender - male, scoring 1.

b) Administration of antiepileptics, if present, scored 2.

c) Administration of benzodiazepines, if present, scored 1.

d) Ability to rise from a chair termed the timed up and go test - with a score of O if able to

rise unassisted, a score of 1 if able to rise in one attempt, a score of 2 if successful with

multiple attempts, a score of 3 if unable to rise without assistance.
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A score of more than 5 indicates a high risk, with a sensitivity and specificity of 75% and 74%

respectively.

The Morse Fall Scale is a score between 0-120 points, which assesses the likelihood of falling,
with 0-24 indicating no risk, a score of 25-44 indicating moderate risk and a score of 45 or
higher indicating higher risk. Based on analysis of falls with this assessment tool, it was deemed
feasible to use in clinical areas with sensitivity and specificity of 72% and 51%
respectively(46). Validation studies have shown about 70% of patients who did not fall were
still scored as high risk, therefore it should be analysed with caution in long term care settings.

It assesses 6 categories:

1. History of falling: 0 being No and 25 being Yes.
2. Presence of a secondary diagnosis: 0 being No and 15 being Yes.
3. Intravenous therapy: 0 being No and 20 being Yes.
4. Use of ambulatory aids:
a) O score if able to walk without a walking aid, assisted by a nurse, use of a
wheelchair, bedbound patients,
b) score of 15 if patient uses stick or walker,

c) score of 30 with use of furniture.

a) score of O being normal,
b) score of 10 for abnormal gait with stooped posture, short steps but head still up,
c) score of 20 for gait impaired by difficulty rising from chair, needs several
attempts to push up, often the head is down, and they watch the ground.
6. Mental status: score of 0 being normal if consistent with nurse’s assessment, and score

of 15 if unaware of surroundings or self-limitations.

The John Hopkins Falls Risk Assessment tool was developed by the John Hopkins Hospital and
reduced fall incidence by 21% and fall related injuries by 61%. This tool is in two parts, the
first part is to determine the fall risk score and the second part is the implementation of

interventions as determined by the category of fall risk. The components include:

1. Age:
a) 60-69 years - 1 point,
b) 70-79 years - 2 points,
c) more than 80 years - 3 points.
2. Fall history: If afall occurred within 6 months of current admission is a score of 5 points.
11



Elimination:
a) incontinence - 2 points,
b) urgency - 2 points,
c) urgency and frequency - 4 points.
Medications which include anticonvulsants and antihypertensives, psychotropics,
opiates, laxatives:
a) if on 1 high fall risk drug, 3 points,
b) if on more than 2 high fall risk drugs, 5 points,
c) if sedated within last 24 hours, 7 points.
. Any equipment attached to patient, for example, intravenous lines, urinary catheters:
a) if one present - 1 point,
b) if two present - 2 points,
c) if more than 3 present - 3 points.
Mobility:
a) if requires assistance — 2 points,
b) if unsteady gait — 2 points,
c) if with hearing or vision impairment — 2 points.
Cognition:
a) if altered awareness — 1 point,
b) if impulsive — 2 points,
c) if poor insight into own limitations in terms of cognitive and physical

capabilities — 4 points.

A score of 6-13 is a moderate fall risk and any score more than 13 is a high fall risk.

The Falls Risk Assessment Tool is a 3-part tool that identifies 1. Fall risk status which assesses

4 parts including recent falls, medication use, psychological state and cognitive status, and a

score out of 20 is calculated. A score of more than 16 is considered high risk. Once the falls

risk score is calculated then part 2 entails the assessment of a risk factor check list which reviews

visual function, ability to mobilize, ability to transfer objects, patients behaviour, if able to

perform activities of daily living, if able to identify immediate environment, nutritional state,

continence and other risk factors present but not described in the check list. The history of falls

and description of previous falls should be explored. This then leads to part 3 which is the action

plan, that is, the implementation of a strategy to manage the identified risk factors(47).
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In validation studies, the Morse Fall Score and the STRATIFY assessment tools have been
validated in more than one clinical scenario. Both have rigorous designs. They have good

sensitivity, are easy to use and provide a platform for intervention.

1.7.  Challenges involved in undertaking studies to evaluate falls

There are a number of factors that make it challenging to evaluate fall studies. The lack of a
uniform definition of a fall makes it difficult to compare fall studies. The study site also differs
with various fall studies as they can be hospital, community and care facility based, making
comparisons troublesome. Reporting of falls as a fall rate versus number of falls over a month
or specific quarter make comparisons difficult. In an in-hospital setting, fall reporting may
differ according to the different wards, that is, fall reporting in an orthopaedic ward versus a
psychiatric ward, where there may be less concern for a fall. There may be less reporting of
falls that do not lead to injuries and staff fear, related to possible disciplinary action. Inadequate
reporting by inexperienced staff who are not familiar with the reporting procedure in the ward
and inadequate record keeping of falls and clinical incident reports, makes data collection
potentially inaccurate. As a result, fall rate evaluation and the assessment of factors affecting

falls in a hospital setting is challenging.

1.8.  Rationale for undertaking the study

In the South African hospital setting, there is a paucity of data about in-hospital fall rates. Falls
are a common cause of in-hospital morbidity in the elderly worldwide, the incidence of which
is unknown in South Africa. As a consequence, there are implications with regards to time and
resource management in a resource constrained environment and the need to develop
intervention strategies for acommon but under recognized problem in our hospitals. Therefore,
it is important to identify a falls risk assessment tool that correctly identifies risk factors
associated with falls for all patients, is validated by predictive capabilities and is used in the
correct population for which it is intended. The limitations of the tool should be understood and
it should be used as an aid to clinical judgement. Importantly, it may aid in development of
intervention strategies that would involve primary prevention, which ideally should include a
detailed assessment of the risk factors outlined above, as well as secondary prevention which

entails a plan after the occurrence of a fall.
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Chapter 2: Study Protocol
Background

Definition

A fall is defined as an event resulting in a person coming to rest unintentionally on the ground,
floor or other level(1). As there are many definitions of a fall, a uniform definition is important

when analysing the outcomes of studies, so that data is comparable.
Incidence

A 2010 Cochrane review of interventions for preventing falls in older people in nursing care
facilities and hospitals, reported rates of 6.2 falls per person per year in a psycho-geriatric ward
and 3.4 falls per person per year in a geriatric rehabilitation ward(2). There are several ways of
reporting falls. They may be reported as the number of falls per month or over a certain quarter
in a specific unit. However, this approach does not take into account how full the unit was at a
particular time irrespective of the standard of care. As a result, calculating a fall rate, that is the
number of falls per 1000 occupied bed days is recommended(3). In the United States, the
inpatient fall rate for acute hospitals ranges from 1.7-25 falls per 1000 patient days depending
on the unit, with the geriatric and psychiatric wards being at highest risk(4). Another study
which looked at 6100 nursing units, representative of 1263 non-federal acute care general
hospitals in the Unites States, encompassing the North West, Mid-West, South and West
American regions, observed a fall rate of 3.53/1000 bed days, the highest being in the medical
ward (4.03/1000 bed days), followed by the medical-surgical wards (3.62/1000 bed days),
followed by the surgical ward (2.76/1000 bed days)(5). In London and Wales, during a one-
year period, 206 350 falls were reported to the National Patient Safety Agency in inpatient
settings. They calculated a fall rate of approximately 4.8/1000 bed days. This is equivalent to
1260 falls per year in a 800 bed hospital(6). Fall rates do vary from ward to ward in the hospital.
This may be because patients in some units may not be as ambulatory as in other units, such as
in the Intensive Care Unit. Patients in the medical wards are at higher risk of falling because

of the inherent nature of their disease and treatments(7).

In the South African context, very limited published data are available for fall rates. There has
been one study in the Western Cape, South Africa, which analysed the prevalence of falls in
the community but not in an inpatient setting. There are no published data available from the

public sector for in hospital fall rates in South Africa. In the private health sector, only the
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Mediclinic hospital group reports annual fall rates across its hospitals in the Annual Clinical

Services Report(8).
Causes of in-hospital falls are frequently multifactorial with contributors being:

1. age related,
2. disease and medication related,

3. environmental/situation related.

Risk factors for falls can also be categorized as intrinsic and extrinsic(9). Intrinsic risk factors
include age associated physiological changes; disease symptoms such as arrhythmias, seizures,
poor eyesight, abnormal gait; side effects of medications and psychological factors. Extrinsic
factors include environmental factors such as wet floors, inadequately lit walkways and
inappropriate footwear. Additional risk factors include frailty, fear of falling, delirium, nocturia,
falling asleep during the day, and postural hypotension from beta blockers and diuretics used
for treatment of hypertension(10). Anaemia may result in muscle weakness and physical decline
causing disability(11). Time of occurrence of falls has also been explored(12). Day time falls
occur while doing daily activities, while night time falls mainly occur because of attempts to
mobilize without assistance. The type of room patients are in, that is single versus shared, has
also been analysed, and shows a higher fall rate in single rooms, possibly due to less observation

by staff and less social interaction with other patients(13).
Implications of falls in an inpatient hospital setting

Falls are a common cause of morbidity in patients in a hospital setting. Inpatient hospital falls
are relevant for a number of reasons: they are a common adverse event; a potential liability for
the hospital; may result in increased resource use; are a common cause of morbidity among the
elderly; and are a leading cause of injurious death in the elderly(14). Complications of falls are
two-fold. The physical complications include, pain, bruising, superficial injuries such as
abrasions, lacerations and hematomas, and more serious injuries such as fractures, intracranial
bleeding and death. Psychological complications include self-limitation of mobilization

because of fear of falling and consequently increasing functional decline(15).
Strategies to reduce falls

To begin to address these problems there has been a need to promote awareness amongst staff
members who care for patients at risk of falling in an inpatient hospital setting. There has been

very limited research into effective strategies in reducing inpatient hospital fall rates in both an
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international and South African context(1). Thus, attempting to implement a cost-effective fall
prevention strategy is desirable. Fall interventions can be applied in the community, in an in-
hospital setting and nursing homes. Most fall intervention strategies are multidimensional and
include, patient factors — disease and medication related; environmental factors and exercise
programmes(16). In addition, vitamin D supplementation has been shown to decrease the fall
rate among elderly patients in the community and nursing homes(17). This may be through
improvement of muscle function and strength(18). Vitamin D deficient patients show atrophy
of type 1l muscle fibres on muscle biopsy, which recruit first to prevent a fall(19). In addition,
vitamin D supplementation has been shown to improve proximal myopathy(20). In an in-
hospital setting, a comprehensive assessment as suggested by The National Institute for Health
and Excellence, includes a previous history of falls; a review of medication; a complete
neurological exam which includes, cognition, gait, balance, muscle strength, mobility; an
elderly patient’s perceived level of function and fear related to falling; visual assessment;
cardiovascular exam; and presence of urinary and faecal incontinence(21). In attempting to
reduce the fall rates in hospital, Prevention of Falls Network Europe fall prevention taxonomy,
categorizes intervention strategies into several groups(22). The groups are further subdivided
within each category. Interventions to reduce the risks of falls may be single or multiple.
Categories of interventions include exercise (whether supervised or unsupervised), medication
review, surgery (eye, cardiovascular, orthopaedic procedures), management of urinary and
faecal incontinence, fluid and nutritional treatment, psychological review, knowledge of
surroundings, use of assistive devices such as communication aids and mobility aids, and social
environment such as staff numbers and staff competency. Given the increased level of resources
required for fall prevention strategies, it is most cost effective to identify patients who are at
highest risk of falls and target interventions towards them. Assessment of a patient falls risk is

therefore the first step in implementing a cost-effective strategy.
Assessment of fall risk in an in-hospital setting

There are multiple tools that try to identify patients at risk of falling. Some of the validated fall
risk assessment tools include the St. Thomas’s Risk Assessment Tool In Falling Elderly
Inpatients (STRATIFY), Hendrich Fall Risk Model (HFRM) and the Morse Fall Scale(23). All
three falls risk tools are based on a scoring system that categorizes patients as being low risk,
moderate risk and high-risk patients for falling. The subgroups of each tool differ but broadly
cover a history of previous falls, mental status, gait assessment and ability to mobilize, use of
ambulatory aids, medication history, visual assessment and frequent toileting needs. Other falls

risk tools such as the John Hopkins Falls Risk Assessment tool assess the same aspects and is
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also based on a scoring system. The Falls Risk Assessment tool was developed by the Peninsula
Health Falls Prevention Service in 1999 and is a three part tool that screens at risk patients,

identifies risk factors and has an action plan(24).
Challenges involved in undertaking studies to evaluate falls

There are a number of factors that make it challenging to evaluate fall studies. The lack of a
uniform definition of a fall makes it difficult to compare fall studies. The study site also differs
with various fall studies as they can be hospital, community and care facility based, making
comparisons troublesome. Reporting of falls as a fall rate versus number of falls over a month
or specific quarter make comparisons difficult. In an in-hospital setting, fall reporting may
differ according to the different wards, that is, fall reporting in an orthopaedic ward versus a
psychiatric ward, where there may be less concern for a fall. There may be less reporting of
falls that do not lead to injuries and staff fear related to possible disciplinary action. Inadequate
reporting by inexperienced staff who are not familiar with the reporting procedure in the ward
and inadequate record keeping of falls and clinical incident reports, makes data collection
potentially inaccurate. As a result, fall rate evaluation and the assessment of factors affecting

falls in a hospital setting is challenging.
Rationale for undertaking the study

As falls are an important cause of morbidity in elderly patients in an inpatient hospital setting
and there is poor data in the South African context with regards to this important quality of care
issue, this research aims to explore whether implementation of a falls risk assessment tool

altered the rate and nature of inpatient hospital fall rates in a high risk population group.
Aims and Objectives:
Aim

To assess the impact of the implementation of a nursing falls risk assessment tool on the

inpatient fall rate in the neuro-orthogeriatric ward, at the Wits Donald Gordon Medical Centre.
Objectives

1. To describe the nature and occurrence of inpatient falls in a neuro-orthogeriatric ward
at the Wits Donald Gordon Medical Centre.
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2. To evaluate whether the clinical implementation of a falls assessment tool reduces the
inpatient fall rate in a neuro-orthogeriatric ward at the Wits Donald Gordon Medical
Centre.

3. To evaluate if the falls assessment tool correctly identifies patients who have in hospital

falls.

Methodology
Study Site

The study will take place in the neuro-orthogeriatric ward, section C, at the Wits Donald Gordon
Medical Centre. The Wits Donald Gordon Medical Centre is a 194 bed, private academic
hospital situated in Parktown, Johannesburg. It is an accredited specialist and subspecialist
training centre and is owned and managed by both the private hospital group, Wits Mediclinic
and The University of the Witwatersrand. Ward section C is a 42-bed ward that primarily admits

geriatric, neurology, neurosurgical, plastic surgery and orthopaedic patients.
Study Design

An observational review of falls risk assessment data and clinical incident reports of reported
falls of patients admitted to the neuro-orthogeriatric ward, section C, at the Wits Donald Gordon

Medical Centre.
Method

The research study will analyse the fall rates during a two-year period, February 2014 to January
2016, prior to the implementation of the assessment tool, and a two-year period, February 2016

to January 2018, during which the assessment tool was implemented.

Patient details will be protected to maintain confidentiality and a numbering system will be

used to document details so that no identifying data is used.

All falls in the neuro-orthogeriatric ward, Section C, are required to be recorded by the nursing
staff and a clinical incident report is completed by the attending nursing staff. The completion
of this form serves to record the fall, ensure the patient has been assessed and managed and to
document that such care has been given. In February 2016, Sr. Pauline Bergamasco (Unit
Manager of section C), Dr. Brent Tipping (Geriatrician) and Mr. Fagan Sydney (Clinical Risk
Manager), instituted a measure to try to improve quality of care, by trying to identify patients
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at high risk of falling admitted in the neuro-orthogeriatric ward, section C. This measure
involved that all at risk patients admitted to the ward would require the completion of a falls

risk assessment tool by the admitting nursing staff.

The Falls risk assessment tool (appendix A) records the age and sex of the patient and includes
six items: previous history of falling, timed up and go test, use of an ambulatory aid, medication
review, objective gait analysis, and mental status at time of admission for all patients that nurses
considered to be “high risk” of falling in the ward. The falls risk assessment tool calculates a
score which is used to determine the risk of a fall for that particular patient. This tool was used

as part of a Master’s study by a nurse in Mediclinic, in the Western Cape.

The clinical incident reports for the four study years will also be reviewed and the following
details will be recorded: age, sex, total number of falls, injuries incurred, location of falls and

time of fall.

Hospital records will be reviewed to obtain the number of admissions to the ward and the bed
occupancy rate for the four-year study period. Fall rates will be calculated as the number of

falls per 1000 days of bed occupancy.

The clinical incident reports of all falls reported before implementation of the falls risk
assessment tool will be compared to the clinical incident reports of all falls reported after
implementation of the falls risk assessment tool for a study period February 2014 till January
2018. Patients who were identified as high risk for falls by the falls risk assessment tool will be
compared to those patients who actually fell and their clinical incident reports to evaluate

whether the tool correctly identified them as high risk fall patients.

Limitations of the study
These are mostly methodological and include:

e Reporting of falls may have been inconsistent by nursing staff who may not have been
familiar with the reporting system used in the ward.

o Not all falls may have been reported resulting in lack of completion of a clinical incident
report.

e Some falls may have been missed by the nursing staff if unreported by the patient as the
patient may not have sustained any injuries after the fall and managed to get up without

assistance.
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e Some patients who have fallen, may not have had a falls risk assessment done.
e The falls risk assessment tool may have been incorrectly completed by nursing staff.

e Incomplete capturing of records by clerks when reporting fall incidents.
Data Collection

Data collection will require liaising with the Clinical Risk Manager of the Wits Donald Gordon
Medical Centre and the Unit Manager of the neuro-orthogeriatric ward, section C, to gain access
to archived records to retrieve data for the four-year study period, from February 2014 to
January 2018.

Data Analysis

The demographic information (age and sex) of the study group will be described. Data analysis
will be carried out by SAS. The 5% significance level will be used. The data collection sheets,
the falls risk assessment tool forms and clinical incident reports will be kept in the ward office
and entered onto a database, which only myself, my supervisor and statistician will have access
to view. Categorical variables will be presented as frequencies and percentages with 95%

confidence intervals.

Ethical Considerations

This research proposal will be submitted to the Post-graduate Committee of the University of
the Witwatersrand and the Human Research Ethics Committee of the University of the

Witwatersrand.

The establishment of a prospective database to evaluate the efficacy of the falls risk assessment
tool by Dr. Tipping was approved by the Human Research Ethics Committee of the University
of the Witwatersrand (M160126) in February 2016.

Written permission from Dr. Tipping, Head of the division of Geriatric Medicine, Wits Donald
Gordon Medical Centre, Dr. Tager, Chief Executive Officer, Wits Donald Gordon Medical
Centre and Mr. Fagan Sydney, Clinical Risk Manager, Wits Donald Gordon Medical Centre
will be obtained for data to be collected. All data will be collected by myself once written
permission is granted. All information will be collected from the database of the falls risk

assessments, filed by the ward secretary at the time of the patient’s discharge and the clinical
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incident reports will be collected from the filed records of the Clinical Risk Manager. During
the collection process, the patient details will be protected and the details will be documented
using a numbering system. No identifying data is used. The study will be conducted in

adherence to the principles of the Declaration of Helsinki(25).

Timing

Gantt Chart showing the timeline of the study:

Feb | Mar | Apr | May | June |Jul | Aug | Sept | Oct | Nov
19 19 19 19 19 19 19 19 19 19

Literature

review

Preparing

protocol

Protocol

assessment

Ethics

application

Collecting
data

Data

analysis

Writing up

— thesis

Writing up

— paper
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Funding

The study will be funded by the primary investigator, that is, myself, and statistical support
will be funded by Wits Donald Gordon Medical Centre.

Table 2.1
Expense Cost Sponsor
Transport R500 SE Sunny
Photocopying R500 SE Sunny
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Abstract

Background: Inpatient hospital falls are relevant for a number of reasons as they are a common
adverse event, a common cause of morbidity among the elderly, a leading cause of injurious
death in the elderly, a potential liability for the hospital and may result in increased resource
use. To begin to address these problems, there is a need to promote awareness amongst staff
members who care for patients at risk of falling in an inpatient hospital setting. There is limited
research into effective strategies in reducing inpatient hospital fall rates in both an International

and South African context.

Objective: To describe the nature and occurrence of inpatient falls in a neuro-orthogeriatric

ward at the Wits Donald Gordon Medical Centre. To evaluate whether the clinical
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implementation of a falls assessment tool reduces the inpatient fall rate and to evaluate if the

falls assessment tool correctly identifies patients who have in hospital falls.

Methods: A single centre, retrospective study of patients admitted to the neuro-orthogeriatric
ward, at the Wits Donald Gordon Medical Centre with review of falls risk assessment data and
clinical incident reports of reported falls from prior to implementation of the nursing falls
assessment tool (February 2014 to January 2016) to after implementation of the assessment tool
(February 2016 to January 2018). The tool was performed by the admitting nurse if patients

had any of the risk factors mentioned in the tool.

Results: A total of 358 patients were included in the analysis, with 64 patients admitted pre-
introduction of the assessment tool and 294 admitted post introduction of the assessment tool.
In the post introduction cohort, 91.8% (270 of 294) had falls risk assessments performed at
admission, and of these, 84.1% (227 of 270) were complete. There were 15 (6.6%) patients who
had a documented fall. The median age of patients who fell was 76 years and 51% were men.
Falls occurred mainly in the room of the patient (75.5%), 57.6% occurred after hours and 34%
incurred an injury. The study showed a decline in the fall rate pre-introduction of the assessment
tool 2.64 per 1000 patient bed days (95%CI 2.02-3.40) versus 1.49 per 1000 patient bed days
(95%CI 1.06-2.05) post introduction of the assessment tool. The sensitivity of the assessment
tool was a 100% but had very poor specificity of 3.3% (CI 0.98-5.63) and a positive predictive
value of 6.82% (3.5-10.10%).

Conclusion: The study showed a decline in the fall rate post introduction of the nursing falls
assessment tool. The tool was shown to be highly sensitive but had very poor specificity and
positive predictive value. This small study suggests that raising fall awareness may have an

impact on reducing falls.

Introduction

A fall is defined as an event resulting in a person coming to rest unintentionally on the ground,

floor or other lower level(1).

A 2010 Cochrane review of interventions for preventing falls in older people in nursing care
facilities and hospitals, reported rates of 6.2 falls per person per year in a psycho-geriatric ward
and 3.4 falls per person per year in a geriatric rehabilitation ward(2). There are several ways of

reporting falls. They may be reported as the number of falls per month or over a certain quarter
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in a specific unit. However, this approach does not take into account how full the unit was at a
particular time irrespective of the standard of care. As a result, calculating a fall rate, that is the
number of falls per 1000 occupied bed days is recommended(3). In the United States, the
inpatient fall rate for acute hospitals ranges from 1.7-25 falls per 1000 patient days depending
on the unit, with the geriatric and psychiatric wards being at highest risk(4). Another study
which looked at 6100 nursing units, representative of 1263 non-federal acute care general
hospitals in the Unites States, encompassing the North West, Mid-West, South and West
American regions, observed a fall rate of 3.53/1000 bed days, the highest being in the medical
ward (4.03/1000 bed days), followed by the medical-surgical wards (3.62/1000 bed days),
followed by the surgical ward (2.76/1000 bed days)(5). In London and Wales, during a one-
year period, 206 350 falls were reported to the National Patient Safety Agency in inpatient
settings. They calculated a fall rate of approximately 4.8/1000 bed days. This is equivalent to
1260 falls per year in a 800 bed hospital(6). Fall rates do vary from ward to ward in the hospital.
This may be because patients in some units may not be as ambulatory as in other units, such as
in the Intensive Care Unit. Patients in the medical wards are at higher risk of falling because

of the inherent nature of their disease and treatments(7).

In the South African context, very limited published data are available for fall rates. There has
been one study in the Western Cape, South Africa, which analysed the prevalence of falls in
the community but not in an inpatient setting. There are no published data available from the
public sector for in hospital fall rates in South Africa. In the private health sector, only the
Mediclinic hospital group reports annual fall rates across its hospitals in the Annual Clinical

Services Report(8).
Causes of in-hospital falls are frequently multifactorial with contributors being:

1. age related,
2. disease and medication related,

3. environmental/situation related.

Risk factors for falls can also be categorized as intrinsic and extrinsic(9). Intrinsic risk factors
include age associated physiological changes; disease symptoms such as arrhythmias, seizures,
poor eyesight, abnormal gait; side effects of medications and psychological factors. Extrinsic
factors include environmental factors such as wet floors, inadequately lit walkways and
inappropriate footwear. Additional risk factors include frailty, fear of falling, delirium, nocturia,
falling asleep during the day, and postural hypotension from beta blockers and diuretics used
for treatment of hypertension(10). Anaemia may result in muscle weakness and physical decline
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causing disability(11). Time of occurrence of falls has also been explored(12). Day time falls
occur while performing daily activities, while night-time falls mainly occur because of attempts
to mobilize without assistance. The type of room patients are in, that is single versus shared,
has also been analysed, and shows a higher fall rate in single rooms, possibly due to less

observation by staff and less social interaction with other patients(13).

Falls are a common cause of morbidity in patients in a hospital setting. Inpatient hospital falls
are relevant for a number of reasons: they are a common adverse event; a potential liability for
the hospital; may result in increased resource use; are a common cause of morbidity among the
elderly; and are a leading cause of injurious death in the elderly(14). Complications of falls are
two-fold. The physical complications include, pain, bruising, superficial injuries such as
abrasions, lacerations and hematomas, and more serious injuries such as fractures, intracranial
bleeding and death. Psychological complications include self-limitation of mobilization

because of fear of falling and consequently increasing functional decline(15).

To begin to address these problems there has been a need to promote awareness amongst staff
members who care for patients at risk of falling in an inpatient hospital setting. There has been
very limited research into effective strategies in reducing inpatient hospital fall rates in both an
international and South African context(1). Therefore, attempting to implement a cost-effective
fall prevention strategy is desirable. Fall interventions can be applied in the community, in an
in-hospital setting and nursing homes. Most fall intervention strategies are multidimensional
and include, patient factors — disease and medication related; environmental factors and
exercise programmes(16). In addition, vitamin D supplementation has been shown to decrease
the fall rate among elderly patients in the community and nursing homes(17). This may be

through improvement of muscle function and strength(18).

In an in-hospital setting, a comprehensive assessment as suggested by The National Institute
for Health and Excellence, includes a previous history of falls; a review of medication; a
complete neurological exam which includes, cognition, gait, balance, muscle strength, mobility;
an elderly patient’s perceived level of function and fear related to falling; visual assessment;
cardiovascular exam; and presence of urinary and faecal incontinence(21). In attempting to
reduce the fall rates in hospital, Prevention of Falls Network Europe fall prevention taxonomy,
categorizes intervention strategies into several groups(22). The groups are further subdivided
within each category. Interventions to reduce the risks of falls may be single or multiple.
Categories of interventions include exercises (whether supervised or unsupervised), medication

review, surgery (eye, cardiovascular, orthopaedic procedures), management of urinary and
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faecal incontinence, fluid and nutritional treatment, psychological review, knowledge of
surroundings, use of assistive devices such as communication aids and mobility aids, and social
environment such as staff numbers and staff competency. Given the increased level of resources
required for fall prevention strategies, it is most cost-effective to identify patients who are at
highest risk of falls and target interventions towards them. Assessment of a patient falls risk is

therefore the first step in implementing a cost-effective strategy.

There are a number of factors that make it challenging to evaluate fall studies. The lack of a
uniform definition of a fall makes it difficult to compare fall studies. The study site also differs
with various fall studies as they can be hospital, community and care facility based, making
comparisons troublesome. Reporting of falls as a fall rate versus number of falls over a month
or specific quarter make comparisons difficult. In an in-hospital setting, fall reporting may
differ according to the different wards, that is, fall reporting in an orthopaedic ward versus a
psychiatric ward, where there may be less concern for a fall. There may be less reporting of
falls that do not lead to injuries and staff fear, related to possible disciplinary action. Inadequate
reporting by inexperienced staff who are not familiar with the reporting procedure in the ward
and inadequate record keeping of falls and clinical incident reports, makes data collection
potentially inaccurate. As a result, fall rate evaluation and the assessment of factors affecting

falls in a hospital setting is challenging.

This research aims to describe the nature and occurrence of inpatient falls in a neuro-
orthogeriatric ward at the Wits Donald Gordon Medical Centre and whether implementation of
a falls risk assessment tool altered the rate and nature of inpatient hospital fall rates in a high-

risk population group.
Methods

The study took place in ward section C, at the Wits Donald Gordon Medical Centre — a 194
bed, private academic hospital situated in Parktown, Johannesburg. Ward section C is a 42-bed
ward that primarily admits geriatric, neurology, neurosurgical, plastic surgery and orthopaedic

patients.

An observational review of falls risk assessment data captured by a falls assessment tool and
clinical incident reports of reported falls of patients admitted to ward section C, within the study
period analysing fall rates during a two year period, February 2014 to January 2016, prior to

the implementation of the assessment tool and a two year period, February 2016 to January
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2018, during which the assessment tool was implemented was performed. The assessment tool

assessed six components:
(1 A history of falling, immediate or within 3 months:

a) No - 0 points,
b) Yes - 25 points;

(i)  Getupand Go test:

a) Rise easy - 0 points,
b) Able to rise with help - 15 points,
c) Unable - 30 points;

(iii)  Ambulatory aid:

a) Bed rest/nurse assist - 0 point,
b) Crutches/ Cane/ Walker- 15 points,

c) Furniture - 30 points;
(iv)  Sedatives/antiepileptics/analgesics/antinypertensives:

a) No - 0 points,
b) Yes - 15 points;

(v) Gait/Transferring (way patient mobilizes):

a) Normal/bedrest/immobile - O points,
b) Weak- 10 points,
c) Impaired- 20 points;

(vi)  Mental Status:

a) Oriented to own ability - 0 points,

b) Forgets limitations - 15 points.

This tool was selected by the Hospital Risk Manager at our hospital for use in the ward and was
part of a Masters study by a nurse in the Western Cape. The specific components of the tool
were derived from existing falls risk assessment tools and highlights the important risk factors
for falls. A score of 25 or more to identify at risk patients is based on the scoring system used

in the Morse Fall Scale, a validated assessment tool, where a score of 25 or more is considered
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at risk for a fall. The nurses were told about the components of the assessment tool and if
patients admitted to the ward had any of the risk factors mentioned in the tool, then a falls risk

assessment would be performed by the admitting nurse at admission to the ward.

The clinical incident reports recorded the time, location and consequence of the fall, for
example if an injury had occurred or not. Patients identified as at risk for falls by the falls risk
assessment tool (a calculated score of 25 or more) were compared to those who actually fell
and their clinical incident reports to identify whether the tool correctly identified them as high
risk fall patients. In addition, data were analysed to describe the nature and occurrence of
inpatient falls, and whether the clinical implementation of a falls assessment tool reduced the

inpatient fall rate in a neuro-orthogeriatric ward at the Wits Donald Gordon Medical Centre.
Statistical analysis

The demographic information (age and gender) of the study group will be described. Data were
captured into a REDCap database and exported into Stata 14.2 for analysis. Descriptive
statistics were used to describe individuals who were admitted and had a fall assessment tool
administered. Median and interquartile ranges were used for continuous variables while

frequencies and percentages were used for categorical data.
Results

The total number of patients assessed during the study period was 364. Six patients were
excluded as they were admitted prior to the start of the study period, resulting in a total of 358
patients included in the study for analysis (99.3% of initial patient cohort). Sixty-four were
assessed pre-introduction of the assessment tool as being admitted and then had a fall (17.4%
of the total included in the analysis) and two hundred and ninety-four were assessed post

introduction of the assessment tool (82.4% of the total included in the analysis).

On admission, 24 of the 294 patients in the post-introduction of the assessment tool group, did
not have a completed falls risk assessment performed (8.2%), while 270 patients had a
completed assessment performed (91.8%). It was noted that the patients who had completed
assessments done, 43 were excluded due to incompletely filled forms, resulting in 227 patients

who had correctly completed falls assessments done with scores available.

The analysis of these forms showed 15 of the 227 patients (6.6%) had a documented fall during
their admission and 212 of the 227 (93.4%) did not have a documented fall. The other 23

patients who fell, did not have a fall risk assessment done and therefore were not identified as
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patients at risk of falls, however, this was still included in the calculation of the final fall rate
post introduction of the assessment tool, but was not used to evaluate the assessment tool itself.
The number of falls documented pre-introduction of the assessment tool was 61. The study
showed a fall rate of 2.64 per 1000 patient bed days (95% CI 2.02-3.40) pre-introduction of the
assessment tool, and a fall rate of 1.49 per 1000 patient days (95% CI 1.06-2.05) post-
introduction of the assessment tool, as illustrated in figure 2. The results demonstrated that the
sensitivity of the assessment tool was a 100%, as all 15 patients who had a documented fall in
the group post-introduction of the assessment tool were identified as being high risk for falling.
However, the specificity of the tool was 3.3% (95% CI 0.98-5.63) with a positive predictive
value of 6.82% (95% CI 3.52-10.1) and a negative predictive value of a 100% as noted in table
4,

Furthermore, in the group that was identified as high risk, there was no clear cut-off in the risk
scores that would accurately predict those who will fall and those who will not, as illustrated in

figure 3, which did not show a clear inflection point on the curve.

The demographic characteristics of the fallers are shown in table 1. This data were extrapolated

from the clinical incident reports of the documented falls.
- The median age in years of inpatient falls was 76 years (in the interquartile range of 68-82).

- Males were noted to have a slightly higher incidence of falls, accounting for 51.1% of the total

fallers.
- |t was noted that 40% of falls occurred in the winter months.
- More falls occurred after hours (57%), between 16h00pm - 07h00am.

- Most falls occurred in the patient’s room (75.5%) while 18.2% occurred in the bathroom and

6% were unknown, as it was not documented in the clinical incident reports.

- Injuries were incurred in 34% of the documented falls. 94.9% were minor injuries, 2.6% (1

patient) had a major injury and 2.6% (1 patient) had no description of the injury. See Table 3.
Discussion

The key findings showed a decline in the fall rate post-implementation of the falls risk
assessment tool. It is important to highlight that the number of patients assessed pre-
implementation of the falls risk assessment tool is significantly smaller in our study. This could
be due to poor record keeping at that time and may have under- represented the actual numbers
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of falls that had occurred during that period. Another confounder in calculating the sensitivity,
specificity and predictive values for this tool is patients being labelled as high risk for a fall
would have increased nursing vigilance and care to prevent falls, thereby confounding the utility
of the actual tool. Our results demonstrated that the nursing falls risk assessment tool had a
high sensitivity but poor specificity and positive predictive value, so although it accurately
identified high risk patients, it did not necessarily identify patients who would actually fall in
the ward. This is in line with other tools such as the Morse Fall Scale and STRATIFY tools that
have been validated in large scale studies(23). These findings support the notion that nursing
staff are more aware of patients who are high fall risks and are able to institute measures to
manage the patients risk factors and potentially reduce the fall rate. As there is limited data in
the South African context in an in-hospital setting, this study demonstrates the importance of a
nursing falls risk assessment tool. As falls in hospital are an important cause of morbidity and
resource use, it is paramount to identify a falls risk assessment tool that correctly identifies risk
factors associated with falls for all patients, is validated and is used to aid in clinical
judgement(22). A recommendation for further research into this area is to develop intervention
strategies once risk factors have been identified for patients at high risk for falls. Furthermore,
a potential action plan following an in-hospital fall would be beneficial so as to utilize resources

more efficiently in a resource limited setting and to reduce in-patient morbidity.

In line with previous studies, the mean age of patients who fell was 76 years, which highlights
that elderly patients are more predisposed to falls due to multiple risk factors(26). Similarly, a
slightly higher male preponderance of patients who fell was noted in our study, which is
consistent with other studies(27). Our study showed 40% of falls occurred during winter, which
could be attributable to the seasonal variation of delirium noted in some studies in the
literature(28). More than half of the falls occurred after hours (16h00pm-07h00am). Possible
explanations include, shift change over, resulting in reduced staff surveillance, reduced staff
numbers at night resulting in reduced staff observation. Patients may attempt to self-mobilize
without assistance during the night. The effects of certain medications such as psychotropics
and sedatives given at night may potentially increase fall risk. Routines performed after hours,
such as linen changes and bed baths which involve patient transfer from bed to chair or change
in position on the bed may predispose to a fall(12). Most falls happened in patient’s rooms
(75.5%) which may be due to several reasons such as reduced staff surveillance, attempts to
self-mobilize without assistance and delayed response to call bells when patients are in need of
assistance(13). The fall related injuries (34% of documented falls) were mostly minor injuries

such as hematomas, lacerations and abrasions. Only one patient had a fracture which is
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categorized as a major injury. This shows that falls related morbidity needs to be identified so
as to implement an action plan to reduce further complications for the patient. It is especially
important that the details of the injury occurred be documented in the clinical incident report

forms so as to further highlight the need for an action plan once a fall has occurred.
Limitations of the study
These are mostly methodological and include:

e This is a small single ward, single centre study.

e Reporting of falls may have been inconsistent by nursing staff who may not have been
familiar with the reporting system used in the ward.

o Not all falls may have been reported resulting in lack of completion of a clinical incident
report.

e Some falls may have been missed by the nursing staff if unreported by the patient as the
patient may not have sustained any injuries after the fall and managed to get up without
assistance.

e Some patients who have fallen, may not have had a falls risk assessment done.

e The falls risk assessment tool may have been incorrectly completed by nursing staff.

e Incomplete capturing of records by clerks when reporting fall incidents.

e There may have been incomplete recording of information on the clinical incident
reports, such as time and location of falls as well as whether an injury had occurred.

e The alteration of nursing behaviour towards preventing falls after the introduction of
the falls risk assessment tool is a confounder to assessing the tool as a predictor of fall
risk as the behaviour of nurses could have led to the reduction in the fall rate in addition

to the effectiveness of the tool in predicting those at risk of a fall.

Strengths of the study

e This study reported an injury rate of 34%, which is similar to other large international
studies who reported a 30-35% injury rate(29). When interpreting validity of a fall
reporting study, the injury rate is important and would imply fall under reporting if it is
very high due to non-injurious falls being unreported. Our fall injury rate of 34% is
reassuring that the reporting rate of falls in our ward is consistent with other much larger

internationally based studies.
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e This study provides data on in-patient falls in South Africa, an area with a paucity of
previous information.

e The introduction of a falls risk assessment tool increased awareness among nursing staff
on fall prevention, which could have contributed to the reduction in frequency of falls

post introduction of the tool.

Conclusion

Based on our study, the falls risk assessment tool reduced the fall rate due to better staff
awareness and surveillance. The tool is useful in identifying risk factors of falls in an individual
patient and assists in planning appropriate interventions for reversible risk factors and raising
awareness of falls and falls prevention among hospital staff. However, given the tools poor
specificity and positive predictive value, a more comprehensive assessment tool is required
which ideally should identify high risk falls with high specificity and following identification,
an action plan should be instituted to manage risk factors with the aim to reduce the occurrence
of a fall. In order for resources to be used appropriately and to be more cost effective, a
comprehensive assessment tool and falls prevention protocol needs to be derived from the level
of governance, hospital management, individual wards, and staff training in falls prevention.
Patient as well as family education to prevent falls is especially important, as falls are a major

cause of morbidity and mortality in the elderly in an inpatient hospital setting.
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Table 1: Demographic characteristics of included patients at admission (N=358) who

underwent falls risk assessment

Variable Category All Admitted pre- Admitted post-

N=358 introduction of introduction of

form form

N=64 N=294

Age (median, 80 (71 - 87) 75.5 (68 - 82) 80 (74-87)
IQR)

Age (mean, 77.5(13.1) 71.8(16.1) 78.7 (12.1)
s.d)

Age category | <55 20 (5.6) 8(12.5) 12 (4.1)

56 - 65 30(8.4) 6 (9.4) 24 (8.2)

66 - 75 72 (20.1) 19 (29.7) 53(18.0)

76 -85 134 (37.4) 20 (31.3) 114 (38.8)

86 - 95 94 (26.3) 11(17.2) 83(28.2)

>95 8(2.3) 0 8(2.7)

Gender Male 172 (48.2) 35 (54.7) 137 (46.8)

Female 185 (51.8) 29 (45.3) 156 (53.2)

Year of 2014 16 (4.5) 16 (25.0) 0

admission 2015 43(12.0) 43(67.2) 0

2016 246 (68.7) 5(7.8) 241 (82)

2017 51 (14.3) 0 51 (17.4)

2018 2(0.6) 0 2(0.7)

Admitted Yes 16 (4.5) 0 16 (5.4)

more than
once No 342 (94.5) 64 (100) 278 (94.6)
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Table 2: Profile of inpatient falls (N=99)

Characteristic n (%)
Median age in years, IQR 76 (68 - 82)
Males 51 (51.5)
Occurred pre-introduction of fall assessments 61 (61.6)
Occurred post -introduction of fall assessments 38(38.4)
Location of fall

Bathroom 18(18.2)
Ward room/patient’s room 75 (75.5)
Other 6(6.1)
Occurred in winter months 40 (40.4)
Falls occurred after-hours (<7h00 & >16h00) 57 (57.6)
Injury incurred 34 (33.3)
Fall risk assessment completed 15(15.2)
High fall risk score 15 (100)

Table 3: Nature of injuries incurred

Injury 1 (N=34) Injury 2 (N=5) | Allinjuries (N=39)
Injury type n (%) n (%) n (%)
Abrasions 12 (35.3) 0(0) 12 (30.8)
Bleeding 2(5.9) 1(20) 3(7.7)
Bruising 8 (23.5) 2 (40) 10 (25.6)
Hematoma 1(2.9) 0(0) 1(2.6)
Lacerations 6 (17.6) 1(20) 7(17.9)
Nose bleed 1(2.9) 0(0) 1(2.6)
Pain 2(5.9) 0(0) 2(5.1)
Fracture 0(0) 1(20) 1(2.6)
Not described 1(2.9) 0(0) 1(2.6)
Scratch 1(2.9) 0(0) 1(2.6)

There were 39 injuries in 34 unique individuals.
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Table 4: Performance of the fall risk assessment tool administered at admission in predicting a fall during admission

Fall risk score/ Fall occurred | Yes No Total
<24 (low fall risk) 0 7 7
>=24 (high fall risk) 155 205 20
Total 15 212 221

Sensitivity = # who the assessment predicted high fall risk / #who had a fall= 15/15 = 100%
Specificity = #who the assessment predicted low fall risk/ # who did not fall= 7/212 = 3.30% (95% CI 0.98- 5.63%)
Positive predictive value (PPV) = #who had a fall/ # the assessment predicted high fall risk= 15/220 = 6.82% (3.52- 10.10%)

Negative predictive value (NPV) =#who did not fall/ # the assessment predicted low fall risk = 7/7= 100%

Assessment tool criteria of <24/>=24 is highly sensitive i.e. it correctly predicted those who were going to fall but had very poor specificity and
positive predictive value.



Figure 1: Study Flow

Total admitted and data
abstracted
364

6 (1.7%) excluded

|

Total included in analysis
358 (99.3%)

N

Admitted pre- introduction of
assessment form™
B4 (17.9%)

~

Admitted prior to 1 February 2014

Admitted post- introduction of
assessment form
204(82.1%)

N

Fall risk assessment done at admission
210(91.8%)

N

Fall risk assessment not completed at
admission
24(8.2%)

Fall risk assessment completed and
scores available
227 (B41%)

43 excluded
Incomplete assessment forms

Had documented fall during admission
15(6.6%)

Did not have documented fall during
admission
212(93 4%

***There were two individuals whose fallrisk assessment
form were completed during the period February 2016 -
January 2018 and were excluded from analysis
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Figure 2: Fall rates pre and post introduction of fall risk assessment done quarterly (3

months)

Falls, patient-days and fall rate per 1000 patient days
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Figure 3: ROC curve of performance of fall risk score in predicting a fall during admission
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Area under the curve = 0.56 (95% Cl 0.41- 0.72). AUC represents overall accuracy of the tool. It is the overall probability than any score selected at
random will correctly predict the occurrence of a fall.

There is no clear inflection point on the curve, this means there is no clear cut-off in the risk scores that will accurately predict those who will fall
and those who will not.
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Chapter 4: Appendix

A: Data collection sheet

Baseline data — Hospital number, Age, Gender, Date of birth, Date and Time of admission

Item Scale Score Day 1
1. History of falling: immediate or | No 0 points
within 3 months
Yes 25 points
2. Get up and go test Rise easy 0 points
Able to rise with help 15 points
Unable to rise 30 points
3. Ambulatory aid Bedrest/nurse assist 0 points
Crutches/cane/walker 15 points
Furniture 30 points
4.Sedatives/Antiepileptics/analgesics/ | No 0 points
Anti-hypertensives Yes 15 points
5. Gait/Transferring Normal/Bedrest/Immobile 0 points
(The way a patient mobilizes) Weak 10 points
Impaired 20 points
6. Mental status Oriented to own ability 0 points
Forgets limitations 15 points
TOTAL
Risk Level Score
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No risk

0-24 points

At risk

>25 points
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