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Introduction

Globally, the population of those aged >60 years is set to double from 11% of the total
population to 22% between 2000 and 2050, an increase from 605 million to two billion people
(World Health Organisation 2014). By 2020, the proportion of the global population aged >65
will exceed the number of children aged <5 years for the first time in recorded history (United
Nations 2017). In Ireland, the Central Statistics Office (CSO) predict that Ireland’s older adult
population (adults aged >65 years) will grow from 637,567 in 2016 to circa 1.4 million by 2041
(Central Statistics Office 2013, p.33; Central Statistics Office 2017, p.20). With the anticipated
growth in the older adult population on a national and international level over the next three
decades, the demand for health services will unquestionably increase (Central Statistics Office
2017, p.65).

In the older adult population, falls are one of the primary causes of disability, which includes
reduced function, poorer quality of life and higher mortality rates (Jin et al. 2015). One third
of older adults fall annually, with the frequency of falls increasing with age and frailty levels
(World Health Organisation 2007, p.1; Health Service Executive 2008, p.2). Frailty can be
described as an age-related decline in physiological structures that increases an individual’s
vulnerability and likelihood of experiencing adverse outcomes such as falls or hospitalisation
(Clegg et al. 2013). Of the one in three older adults that fall annually, two thirds of these will
fall again in the following six-month period (Gazibara et al. 2017).

In older adults, falls are considered the seventh most burdensome disorder, as defined by
disability adjusted life years (DALY’s) (Prince et al. 2015). DALY ’s are a measure of health
loss, how many ‘healthy’ years are lapsed due to impairment and are calculated by adding the
numbers of years lived with disability and the number of years lost because of premature
mortality (Murray et al. 2012). Post-fall, fallers can have decreased independence, a loss of
autonomy and decreased mobility levels, all of which further impact an individual’s capacity
to complete their activities of daily living (World Health Organisation 2007). Financially, the
cost of falls can vary dependent on the severity of the fall. The cost can be up to $11,000 per
fall, contributing up to 1.5% of total healthcare costs within Australia, the United States and

the European Union (Heinrich et al. 2010).

Currently, the UK quality standard provided by the National Institute for Health and Care
Excellence (NICE) recommends that older adults at risk of falling are provided with a

multifactorial assessment and individualised treatment intervention (National Institute for



Health and Care Excellence 2013). The World Health Organisation (WHQ) global report on
falls prevention also recommends the use of multifactorial assessment and subsequent
appropriate interventions (World Health Organisation 2007). Similarly, the guidelines
produced by the American Geriatrics Society(AGS)/British Geriatrics Society(BGS) advocate
for a multifactorial intervention for falls prevention (Kenny et al. 2011). Multifactorial
interventions aim to target the multiple risk factors that may increase an older adult’s risk of
falling (Karlsson et al. 2013). Risk factors may be modifiable (e.g. decreased balance) or non-
modifiable (e.g. age) (Tuunainen et al. 2014). Falls usually have more than one contributing
factor, so therefore in targeting those specific to an individual, theoretically the greatest benefits
can be seen (Karlsson et al. 2013; Scheffer et al. 2013).

Pohl et al. (2014) carried out a prospective cohort study focused on community-dwelling older
adults aged > 75 years (n = 230). Over a five-year period, the authors found that participants
who self-reported a history of an injurious fall were at a significantly higher risk of falls
recurring compared to those who reported no falls history (hazard ratio 2.78, 95% CI 1.40-
5.50). An injurious fall was defined as a fall ‘severe enough to cause a visit to an Emergency
Department.” Multifactorial interventions were recommended by the authors to prevent the
occurrence of further falls in those with a falls history. Other risk factors for falling reported in
the literature include intrinsic factors such as co-morbidities and visual impairment and
extrinsic factors such as environmental factors including poor lighting and footwear
(Tuunainen et al. 2014).

Falls prevention approaches can vary from single to multiple mechanisms, with mixed evidence
supporting their effectiveness (Day 2013). Over the past decade, much research has been
carried out focusing on falls prevention in older adults, including using multifactorial
interventions. These interventions have varying components including making modifications
to the home environment, medication reviews and graded exercise. Research in the area of
multifactorial interventions is inconsistent in terms of the specifics of the intervention provided
(de Vries et al. 2010). While the guidelines mentioned previously all advocate for a
multifactorial intervention as the primary method in reducing the number of falls in older
adults, only the HSE report from 2008 provides precise details on the type of assessment to be
carried out and intervention(s) to be provided at different time points (Health Service Executive
2008, p.2).



A recent pilot study carried out by Bruce et al. (2017) included a multifactorial intervention
based specifically on the guidelines provided by the AGS/BGS and NICE. The falls risk factor
assessment looked at seven risk factors (red flags, gait & balance, postural hypotension,
medication review, feet & footwear, vision and environmental hazards) as well as falls history.
Treatment was then provided based on assessment results, with protocols in place for each risk
factor. In this pilot study of 148 community-dwelling participants, the multifactorial
intervention was found to be suitable and acceptable for participants and primary care staff.
While positive outcomes were noted in terms of number of fallers, it must be noted that this

was only a pilot study with a relatively small sample size.

While there is research supporting the guidelines in using multifactorial interventions, there is
some opposing research. A randomised control trial (RCT) carried out by Russell et al. (2010)
compared usual care with a multifactorial falls prevention programme in older adults with a
falls history. The intervention provided was individualised to each participant based on their
baseline assessment, and followed guidelines set by the authors. No statistically significant
difference was found after a 12-month follow-up in the number of fallers in the intervention
group (50.9%) compared to the control group (45.8%). The authors reported poor levels of co-
ordination among the services provided, with interventions commencing two-four months post-
fall. The timing and quality of falls prevention interventions were issues raised by healthcare

professionals in qualitative research (Ploeg et al. 2017).

A further RCT with a similar intervention provided to older adults deemed to be a falls risk
found no significant decrease in the falls rate in the intervention group (51.9%) compared to
usual care (55.9%) over 12 months (de Vries et al. 2010). While there was some reduction
noted regarding falls risk factors (physical performance), the authors expressed that due to the
variability in the components of multifactorial interventions, it is difficult to ascertain which

aspects are and are not effective in addressing risk factors.

Gates et al. (2008) previously reviewed the literature on multifactorial interventions for falls
prevention in community-dwelling older adults in an emergency-care setting. In the 19
included studies, there was no beneficial effect at 12-month follow-up for multifactorial
interventions in falls prevention. Insufficient evidence was provided on the rate of falls and
injuries. The authors noted that more research was needed, and the evidence base available at

the time was of poor quality.



More recently, a Cochrane review of 19 trials (n= 9503) carried out in 2012, investigated
interventions used for falls prevention, including multifactorial interventions (Gillespie et al.
2012). Similar to Gates et al. (2008) the authors found that while multifactorial interventions
in community-dwelling older adults can reduce the falls rates (Rate Ratio 0.76, 95% CI1 0.67 to
0.86), there is no effect on the number falling during follow-up. The interventions provided
were diverse in their components, again making it difficult to directly compare the included

studies.

As can be seen from the literature discussed, there is conflicting evidence regarding the use of
multifactorial interventions as a falls prevention method. Despite all major guidelines
recommending its’ use as a method for falls prevention, some research would question its’
effectiveness of in falls prevention. To the extent of the authors knowledge, the totality of
evidence regarding the effectiveness of multifactorial interventions in reducing falls in
community-dwelling older adults has not been explored independently since done so by Gates
et al. (2008) or as a component of falls prevention since Gillespie et al. (2012). Consequently,
the aim of this paper is to systematically review the totality of evidence exploring the
effectiveness of multifactorial interventions in reducing falls in community-dwelling older

adults, and if suitable, perform a meta-analysis.

The objectives of this systematic review are as follows:

e To explore the totality of evidence relating to the effectiveness of multifactorial
interventions in reducing the falls rate in community-dwelling older adults

e To synthesis the evidence regarding effectiveness of multifactorial interventions in
improving community-dwelling older adults’ impairments, activity limitations and

participation restrictions

This systematic review will follow the guidelines from the ‘Disability and Rehabilitation’

Journal (Taylor and Francis 2017).



Methods
Study Design

A systematic review of RCT’s and cluster RCT’s was carried out. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed (Moher
et al. 2009). The Cochrane Handbook for Systematic Review of Interventions was used as a

guide (Higgins and Green 2011).

Study Identification

The following online electronic databases were searched for possible studies in October 2017:
Cochrane, Web of Science, Scopus, PubMed, CINAHL, MEDLINE. The search strategy
involved three main sections: 1. Older adults, 2. Multifactorial intervention, 3. Falls. The full
search strategy employed across the various databases can be seen in Appendix 1. Searches

were limited in each database by title and/or abstract as available.
The inclusion criteria used was as follows:

e Population — community-dwelling older adults aged >65 years

e Intervention — multifactorial intervention defined as “an intervention with multiple
components that aims to address the risk factors for falling that are identified in a
person's individual multifactorial assessment,” (National Institute for Health Care and
Excellence 2017)

e Control — usual care or another intervention that is not multifactorial

e Outcome — falls rate and impairments (e.g. strength) and/or activity limitations (e.g.

mobility) and/or participation restrictions (e.g. socialising)

Study Selection

Results from all databases were placed in the Endnote database. Duplicates were removed by
Endnote and any remaining duplicates were removed manually by the author. Identified studies
were then screened against the inclusion criteria by title and abstract by the author in Endnote.
Four groups were created: 1. Relevant papers — studies that met the inclusion criteria, 2.
Irrelevant papers — studies that did not meet the inclusion criteria, 3. Discussion — studies not

meeting the inclusion criteria but were of interest to the author, 4. Unsure papers — studies that



were not clear from their abstract if they met the inclusion criteria or not. Studies were placed
into the applicable group. Once this was complete, the unsure and relevant groups were
screened against the inclusion criteria. Full texts of the studies were then sourced and reviewed
by the author. Once the final number of included studies was collated, the reference lists of

these were searched by title.

Qualitative Appraisal & Study Synthesis

The Cochrane Risk of Bias Tool was used to quality assess the included studies (Higgins et al.
2011). Studies were assessed under the domains of selection bias, performance bias, attrition
bias, detection bias, reporting bias and other sources of bias. Each domain was deemed to be
high, low or unclear risk of bias. From this the overall risk of bias was determined. Descriptive
data — the authors, year, country, study population, the intervention(s), the control and the
outcomes measured was compiled into a table in Microsoft Excel. Quantitative data from all
outcomes measured in all studies was gathered into a final table in Microsoft Excel. In the case

where data was missing, the authors were contacted.

For continuous data, the mean and standard deviation (SD) data of all outcomes measured post-
intervention for intervention and control groups was collected. If the mean and SD were not
available, the median and interquartile range (IQR) data was used. If neither of these were
available, the change score was used. For dichotomous data, the odds ratio/relative risk and
95% confidence interval (CI) was gathered. For continuous and dichotomous data, the number
of participants in the intervention and control groups for all outcomes in all studies was
collected. A Microsoft Excel file was created in which studies were grouped under outcomes
that were shared between two or more studies. All Microsoft Excel files were shared with the
second author who reviewed the data. Both authors met to discuss the data collected and decide

what data would be used for the meta-analysis.



Statistical Analysis

To perform the statistical analysis, the Cochrane Review Manager 5 software was used (The
Cochrane Collaboration 2014). In studies that assessed the same outcome but used contrasting
scales (e.g. SF-36 and the Frenchay Activities Index measuring activity limitation), the
treatment effect was determined using the standardised mean difference (SMD) and 95% CI.
In studies that assessed the same outcome using the same scales, the mean difference (MD)
and 95% CI was used.

In analysing the primary outcome of falls rate, and secondary outcomes of impairments,
activity limitations and participation restrictions, continuous data only was used and evaluated
as continuous variables. The dichotomous data (e.g. number of injurious falls and the number
of falls) collected was not analysed due to the lack of dichotomous data that was available from
the studies. If attempts to contact authors for further data were ineffective, the studies in
question were not included in the analyses of those specific outcomes. If the authors reported
the median and IQR results rather than the mean and SD, the median was used as a substitution
for the mean (Hozo et al. 2005). For the SD, the IQR was multiplied by 0.75 as a substitute
(Hozo et al. 2005).

The 12 statistic was used to establish heterogeneity, with considerable heterogeneity treated as
12>50%. A fixed-effect model was used when 12 was less than or equal to 50%. When 12 was
greater than 50%, separate study characteristics were examined to recognise possible sources
of heterogeneity, utilising pre-prepared subgroup analyses. If heterogeneity was deemed
substantial, both the fixed-effect model and the random-effects model were used. This allowed
assessment of the sensitivity for the selection of the model style. The most conservative result
was used when dissimilar outcomes were obtained. No additional quantitative analysis

(subgroup/sensitivity) was carried out.



Results

From the initial 3,365 studies identified, ten studies were suitable to be included in the narrative
synthesis, with nine of these used in the meta-analysis. The PRISMA flow diagram in

summarises the study screening and selection process, see Appendix 2.

The characteristics of the included studies are outlined in Appendix 3. Nine of the included
studies were RCT’s (van Haastregt et al. 2000; Day et al. 2002; Clemson et al. 2004; Lord et
al. 2005; Shumway-Cook et al. 2007; Hendriks et al. 2008; Markle-Reid et al. 2010; Fairhall
et al. 2014; Mikolaizak et al. 2017) with one being a cluster RCT (Tinetti et al. 1994). Inclusion
criteria for this review was older adults aged >65 years, however all except for three studies
had a population aged >70 years (Shumway-Cook et al. 2007; Hendriks et al. 2008; Mikolaizak
et al. 2017).

Day et al. (2002) and Shumway-Cook et al. (2007) were the only studies to not have their
population including individuals deemed at risk of falling (predominantly determined by
having a history of falls, having a fear of falling (FOF) and/or feeling at risk of falling), having
a history of fall(s) or classified as ‘frail.” Frailty was most commonly determined by the
Sickness Impact Profile or according to the Cardiovascular Health Study criteria. Interventions
and follow-up varied in length from six months (Markle-Reid et al. 2010) to 18 months (van
Haastregt et al. 2000; Day et al. 2002).

All interventions provided were individualised to each participant’s needs based on a baseline
assessment. The role of the multi-disciplinary team in providing the intervention was described
in detail in the interventions presented by four authors (Clemson et al. 2004; Hendriks et al.
2008; Markle-Reid et al. 2010; Fairhall et al. 2014). One study, Shumway-Cook et al. (2007),

used group classes as a component of their intervention.

Follow-up post-intervention was provided by two studies (Tinetti et al. 1994; Clemson et al.
2004). Control groups primarily received usual care (van Haastregt et al. 2000; Shumway-
Cook et al. 2007; Hendriks et al. 2008; Markle-Reid et al. 2010; Fairhall et al. 2014). Usual
care was poorly described across the included studies. Two studies provided social visits by
student therapists as the control (Tinetti et al. 1994; Clemson et al. 2004). All studies included
a falls outcome, with secondary outcomes including mobility, mental health and social

participation.



Methodological Quality

Study quality was assessed using the Cochrane Risk of Bias Tool (Higgins et al. 2011).
Methodological quality under the various domains of the tool for each study can be seen in
Appendix 4. Overall study quality varied from low to unclear quality, most having an unclear
risk of bias. Performance bias across all studies varied from unclear to high risk of biases, due
to a lack of detail provided by authors in their methods. Conversely, attrition bias and selection

bias ranged from low to unclear biases, due to more detailed reporting by all authors.

Primary Outcome

The primary outcome was falls rate. While all included studies reported a falls rate outcome,
only three studies reported falls rate as continuous data (Shumway-Cook et al. 2007; Markle-
Reid et al. 2010; Mikolaizak et al. 2017). Therefore, only data from these three studies was
included in this part of the meta-analysis. There was no statistically significant effect for falls
rate between the intervention (n = 392) and control groups (n=391), (REM, MD=0.18, 95%ClI
-0.79 to 1.16, 1>=88%, P=0.71), see figure 1.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Markle-Reid 2010 145 273 55 133 223 54 2BT% 012[-0.82 1.08]
Mikolaizak 2017 2 3111 1 24 110 322% 1.00[0.28,1.723] -
Shumway-Cook 2007 1.33 014 226 177 028 227 391%  -0.44 [F0.48,-0.40] o
Total (95% CI) 392 391 100.0% 0.18 [-0.79, 1.16]

Heterogeneity, TauF= 0.63; Chi#= 16.84, df= 2 (P = 0.0002); F= 88%

Testfor overall effect Z= 0.37 (P = 0.71) -10 5 U b 1o

Favours intervention Favours control

Figure 1: Forest plot for falls rate
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Secondary Outcomes

Secondary outcomes included impairments, activity limitations and participation restrictions.

Impairments

Data was collected for strength (knee extension), but no statistically significant effects were

found favouring multifactorial interventions, see Appendix 5 (figure 5). Studies reporting

balance outcomes were too heterogenous to carry out a meta-analysis, due to a mix of proactive

(e.g. TUG) and reactive (e.g. postural sway) measures reported.

Activity Limitations

Data was collected for activity limitation and mobility. Statistically significant effects

favouring multifactorial interventions were seen for activity limitation between the intervention
(n=537) and control groups (n = 531) (REM, MD=1.53, 95%CI 0.50 to 2.56, 1>=0%, P 0.003),
see figure 2. Data from an activity limitation outcome measure was pooled from four studies
(van Haastregt et al. 2000; Clemson et al. 2004; Hendriks et al. 2008; Markle-Reid et al. 2010).

No statistically significant effects favouring multifactorial interventions were seen in mobility,

see Appendix 5 (figure 6).
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Clemson 2004 00z 834 157 -068 904 1483 281% 070[1.24, 2E4] —
Hendriks 2008 256 8 1B 245 91 167 31A% 110[-0.74,294)] I
Markle-Reid 2010 5476 1748 55 Aa481 2043 a4 2% -07a[-7.8Y9 639
Yan Haastregt 2000 3348 §8 153 3089 8 157 388% 2E0[0.85 428 —a—
Total (95% CI) 537 531 100.0% 1.53 [0.50, 2.56] -
Heterogeneity: Chi®= 293, df= 3 (P =040}, F=0% i x 5 : 0

Testfor overall effect 2= 292 (P=0.003)

Figure 2: Forest plot for activity limitation

Favours control  Favours intervention
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Participation Restrictions

Data was collected for social participation, mental health, FOF and falls risk. Statistically

significant effects favouring multifactorial interventions were seen for falls risk between the
intervention (n = 273) and control groups (n = 269), (REM, MD=-0.37, 95%CI -0.64 to -0.10,
12=35%, P=0.007), see figure 3. Two studies reported falls risk (Tinetti et al. 1994; Fairhall et

al. 2014). No statistically significant effects favouring multifactorial interventions were seen

in terms of social participation, mental health or FOF, see Appendix 5 (figures 7,8,9).

Intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Fairhall 2014 238 17 120 253 176 121 3TE%  -0.15[F0.59 0.29)
Tinetti 1994 1116 193 -06 1.4 148 B24% -0.50[0.84 -0.16] . &
Total (95% Cl) 273 269 100.0% -0.37 [-0.64, -0.10] &
Heterogeneity, Chi*=1.54, df=1 (P=0.21), F=35% E'I i

Testfor overall effect Z= 269 (P =0.007)

Figure 3: Forest plot for falls risk

Favours intervention Favours contral
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Discussion

Statement of key findings

This systematic review evaluated the totality of evidence with respect to multifactorial
interventions in falls prevention across a wide variety of countries. There was a statistically
significant effect of multifactorial interventions found in activity limitation and falls risk in
community-dwelling older adults. No statistically significant effects favouring multifactorial
interventions were established in the falls rate, strength (knee extension), mobility, social

participation, mental health or FOF in community-dwelling older adults.

Results in the context of the current literature

Gillespie et al. (2012) previously reviewed the literature with regards to interventions for falls
prevention in community-dwelling older adults. The authors reviewed the effect of over 20
interventions in preventing falls, including exercise, medication provision/withdrawal and
multifactorial interventions. In comparing the effect of multifactorial intervention in reducing
the falls rate, the authors carried out a meta-analysis of 19 trials. When compared to this
systematic review, the authors had broader inclusion criteria. Gillespie et al. (2012)
additionally included trials in which participants were recruited from a hospital setting, while
this review only focused on older adults that were community-dwelling. Gillespie et al. (2012)
included quasi-RCT’s in their review as well as mixed population studies (e.g. older adults that
were community-dwelling and those that required higher dependency places of residence in

the same RCT), while this review excluded these.

Contrary to this systematic review and meta-analysis, Gillespie et al. (2012) found that there
was a statistically significant effect favouring multifactorial interventions versus control with
regards to falls rate, but not for falls risk. However, Gillespie et al. (2012) found that
multifactorial interventions had no effect on the falls rate at various follow-up times. The
varying results between this systematic review and that carried out by Gillespie et al. (2012)
could be due to multiple factors. As mentioned, the inclusion criteria outlined in both reviews

were varied, leading to more studies being included by Gillespie et al. (2012). While Gillespie
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et al. (2012) may have encompassed more trials in their meta-analysis, the relevance of their
results to community-dwelling older adults cannot be certain due to their high levels of
population heterogeneity within studies. Although this meta-analysis for falls rate only
involved data from three studies, all three studies had a similar population demographic.

All except two studies included in this review; Day et al. (2002) and Shumway-Cook et al.
(2007), had a population classified as a falls risk. Of the remaining studies, there were high
levels of heterogeneity as to how participants were deemed to be a falls risk. Tinetti et al.
(1994) identified seven risk factors for falls to determine an individual’s falls risk. However,
as Deandrea et al. (2010) established, risk factors can have socioeconomic, medical and
psychological components. Consequently, using methods such as those used by Tinetti et al.

(1994) to identify those deemed a falls risk may not be the most comprehensive measure.

Excellent reliability and validity for the Falls Efficacy Scale-International (FES-1) and the
Short Falls Efficacy Scale-International (Short FES-1) has been established in assessing FOF
in community-dwelling older adults (Yardley et al. 2005; Kempen et al. 2008; Delbaere et al.
2010). FOF has been shown to be indicative of a higher falls risk in community-dwelling older
adults (Yumi and Yukari 2013). Nevertheless, only four studies used the FES-I or Short FES-
| to measure FOF in their participants (Tinetti et al. 1994; van Haastregt et al. 2000; Clemson
et al. 2004; Markle-Reid et al. 2010).

The Timed Up and Go Test (TUG) was used to identify individuals at risk of falls in three
studies (Day et al. 2002; Clemson et al. 2004; Shumway-Cook et al. 2007). Albeit, a systematic
review and meta-analysis of 10 trials found the TUG to have limited predicative ability in
identifying falls risk in community-dwelling older adults (Barry et al. 2014). The high level of
heterogeneity across the included studies makes it difficult to determine whether or not all
individuals were at a definite falls risk. Considering some trials are using outcome measures
that have been shown to be poor predictors of outcome, it must be questioned if the correct

population are being recruited.
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Strengths and weaknesses of the study

Strengths of this systematic review and meta-analysis include the use of PRIMSA guidelines
and the robust methods used throughout (Moher et al. 2009). The broad search strategy
employed across various search engines, along with the stringent methods to identify studies,
further support the strength of this study. The use of a second author to review studies suitable
for inclusion further justify its’ strength. Strict methods were followed in the appraisal and
synthesis of the study’s findings, using a quality assessment tool supported by research (Zeng
et al. 2015). The data collected was synthesised and analysed appropriately.

The high levels of heterogeneity of the studies identified was a limitation to this review.
Heterogeneity was high in terms of the methods of participant recruitment, interventions
provided and outcomes measured. Although heterogeneity levels were high, the use of a
random effects model allowed for the expected high levels of heterogeneity in a complex
intervention (Bartolucci and Hillegass 2010). Only English language studies were included due

to time restrictions.

Throughout all studies included, there were varying outcome measures used to determine the
effectiveness of an intervention. The lack of standardised outcome measure makes the
interpretation of the pooled meta-analysis more difficult and may reduce the robustness of the
meta-analysis (R.M. Turner et al. 2012). Some caution may be taken in interpreting the results.
No study provided follow-up for greater than one year, which limits the ability to determine

the long-term impact of multifactorial interventions.

Clinical and policy implications

The current NICE guidelines and those provided by the AGS/BGS advocate for multifactorial
assessment and intervention for falls prevention in community-dwelling older adults (Kenny
et al. 2011; National Institute for Health and Care Excellence 2013). Both guidelines
recommend that older adults be questioned on their falls history and any difficulties with gait
or balance when encountering a healthcare professional to help identify those at risk of falling.

Only two of the studies included in this review used such criteria in recruiting participants
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(Clemson et al. 2004; Markle-Reid et al. 2010). Despite the fact that these NICE guidelines
were published in 2013, earlier NICE guidelines provided similar recommendations (National

Institute for Clinical Excellence 2004).

Granting these recommendations may help identify those deemed a falls risk early on, the
details of the multifactorial assessment to be carried out as the next step are vague in both sets
of guidelines. While the guidelines recommend assessments to be carried out in areas such as
balance, gait and mobility, no specific outcome measures are advised for use. This can be
leading to clinicians using outcome measures that may not necessarily be most appropriate. In
a typical clinical environment, outcome measures adopted by clinicians need to be easy-to-use
and time efficient (Hester and Wei 2013). The practicalities of all interventions provided in

practice, whether it be multifactorial interventions or not, must always be considered.

The guidelines provided by the AGS/BGS and NICE could be more explicit in explaining the
precise details of their recommendations. If this was the case, it may encourage more clinicians
and researchers to use these clinical guidelines in their practice, and as a result, improve the
uniformity of the assessments and interventions provided (Stenberg and Wann-Hansson 2011).
In addition, future systematic reviews and meta-analyses may not have heterogeneity as a

limiter to their findings.

While definite and comprehensive guidelines may not be available for clinicians in identifying
community-dwelling older adults who are a falls risk and subsequent intervention(s) to provide,
clinicians can still take from the current evidence base that exists. From this systematic review
and meta-analysis, multifactorial interventions have a significant effect on falls risk and activity
limitation in community-dwelling older adults. The evidence would suggest that addressing as
many of the identified risk factors as possible may be the preferred treatment approach (Tinetti
and Kumar 2010).

By following the algorithm developed by the AGS/BGS targeting falls prevention for
community-dwelling older adults, it would help clinicians ensure they are following up-to-date
research (Kenny et al. 2011). Ideally clinicians should focus on using assessment tools that are
validated and reliable in this population, such as the FES-I or the Short FES-I (Yardley et al.
2005; Kempen et al. 2008). From our results, multifactorial interventions could be one

component of a treatment plan.

In establishing those at a higher risk of falls, clinicians can use the risks that have been

identified and use these as their focus for their intervention. If necessary, clinicians can refer
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onwards to the services they deem necessary. As Moore et al. (2010) described, a multifactorial
intervention provided by healthcare professionals in the community can reduce the number of
falls in community-dwelling older adults from 97.7% at baseline to 46.5% at follow-up 18
months later, on average. Although the intervention provided by Moore et al. (2010) was not
randomised and only observational, it demonstrates the role specially trained clinicians can
play in one interaction. The methods used by Moore et al. (2010) could be easily reproduced
by clinicians in the community, involving one clinician assessing an individual and putting the

required interventions in place. In doing so, patient outcomes can be improved.

Areas for further research

According to our results, multifactorial interventions have the potential to influence the falls
risk and activity limitations for community-dwelling older adults. The research pooled in this

review was highly heterogenous, which may alter the reliability of our results.

Future research could focus on gathering data from clinicians and researchers who are using
evidence-based interventions, such as those described by (Kenny et al. 2011). To strengthen
the research in this area into the future, researchers could focus on carrying out larger, multi-
centre trials (Sullivan 2011). To improve reporting of RCT’s, the CONSORT statement was
published (Schulz et al. 2010). Only one study in this review stated in their methods that the
CONSORT statement would be followed (Markle-Reid et al. 2010). If future RCT’s carried
out in this area adhered to the CONSORT statement, the completeness and quality of these
RCT’s could improve (L. Turner et al. 2012).

While much research has been carried out focusing on interventions for falls prevention in
community-dwelling older adults, little emphasis has been placed on the impact of these
interventions on the individual themselves and their family/carer. Research would suggest that
caregivers have a pivotal role in falls prevention because of their close relationship with the
individual, are a trusted source of information and are able to influence the older adult at risk
of falling (Faes et al. 2010). A prospective cohort study carried out by Dow et al. (2013)
recruited 96 community-dwelling older adults who were care recipients and their carers over a
year. Due to a fall, 24% of the care-givers reported altering their typical routine and reducing
their own social activities. The care-givers reported the concern of a fall recurring and the

inclination to want to prevent further falls led them to having increased vigilance. Ideally, the

17



care-givers would be provided with the necessary resources to reduce the risk of falls recurring,

without having a major impact on their own life.

Some research would suggest that those who have suffered a fall suffer both physical and
psychological difficulties post-fall (Chang et al. 2010). Current research that has been focusing
on multifactorial interventions has not involved the individual’s family/carer, or considered the
individual themselves. As far as the author is aware, no qualitative research has been carried
out in conjunction with multifactorial intervention targeting community-dwelling older adults.
Future research encompassing this would help gain greater outcomes for all parties involved
(Ploeg et al. 2017).
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Conclusion

This systematic review and meta-analysis would suggest that multifactorial interventions are
favoured as a falls prevention intervention for falls risk and activity limitation, but not for falls
rate, strength (knee extension), mobility, mental health, social participation or fear of falling in
community-dwelling older adults. Future research should focus on utilising evidence based
interventions that are standardised, to reduce the levels of heterogeneity between the existing
research. While multifactorial interventions are beneficial in some aspects of falls prevention,

the requirement for a more defined and comprehensive intervention persists.
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Appendix 1

Date

03-
10-
2017

03-
10-
2017

03-
10-
2017

03-
10-
2017

03-
10-
2017

03-
10-
2017

Table 1:

Search
Engine

Cochrane

Web of

Science

Scopus

PubMed

CINAHL

MEDLINE

Search Terms

[(Geriatric* OR Elder* OR age* OR
old-age* OR pensioner* OR ag*ing OR
aged OR senior OR old* OR retired)

AND

(coordinated OR intergrated OR
multidisciplinary OR interdisciplinary
OR multifactorial) AND

(care OR case OR management OR
intervention) AND

("accidental fall" OR "accidental falls"
OR fall OR falling OR faller OR fall*)]

Initial Search Strategy

Limiters

Title,
Abstract,
Keywords

Title

Title,
Abstract,
Keywords

Title/Abstract

Abstract

Abstract

Number
of Items
Retrieved

495

1,390

713

255

504
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Appendix 2

c Records identified through Additional records identified
= database searching through other sources
8 (n = 3,365) (n=0)
=
[<B)
=
A 4 A 4
Records after duplicates removed
— (n = 2,232)
(@]
g A 4
(D)
g Records screened R
2 (n=2,232) -
A 4
Full-text articles
assessed for eligibility
2 (n = 24)
2
2
[
A 4
Studies included in
qualitative synthesis
(n=10)
i®) A 4
[<B)
2 Studies included in
£ quantitative synthesis
(meta-analysis)
(n=9)

Figure 4: PRISMA Flow Diagram

Records excluded
(n=2,208)

Full-text articles
excluded, with reasons
(n=14)

Acute care setting =5
Same data set = 2

Population aged > 50
years =1

Osteoporosis as
inclusion criteria =1

Intervention in
secondary care =1

Intervention only by
occupational therapist
home visit =1

Outpatient department
based intervention = 1

No falls outcomes = 1

No explicit statement of
ethical approval = 1
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Key Table 2:



n sample size, x/7 x number of days, x/12 x number of months, x/52 x number of weeks, GP
General Practitioner, OT Occupational Therapist, UL upper limb, LL lower limb, ROM
mange of motion, ADL s activities of daily living, ED emergency department, HEP home
exercise programme, (HR)QoL (Health Related) Quality of Life, MES Mobility Efficacy
Scale, (M)FES (Modified) Falls Efficacy Scale, SF-12 12-Item Short Form health survey, SF-
36 36-Item Short Form health survey, TUG Timed Up and Go, MMSE Mini Mental State
Examination, PPA Physiological Profile Assessment, HADS Hospital Anxiety and
Depression Scale, SCREEN I1 Seniors in the Community: Risk Evaluation for Eating and
Nutrition Questionnaire, CES-D Centre for Epidemiological Studies Depression Scale,
POMA Performance Orientated Mobility Assessment, SIP Sickness Impact Profile, SPPB
Short Physical Performance Battery, PASE Physical Activity Scale for the Elderly
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Appendix 5

Impairments

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Fairhall 2014 1204 547 166 1364 65 167 566% -1.60[-2.89 -0.31] ——
Lord 2005 243 12 210 234 108 204 43.4% 0.80[1.30,3.10]
Total (95% CI) 376 371 100.0%  -0.51[-2.94, 1.91]
Heterogeneity: Tau®= 2.28 Chi®= 3.70, df=1 (P = 0.05); F= 73% f i 1 ) |
Testf Il effect Z= 0.42 (P = 0.68 10 -5 0 5 10

est for overall effect 2= 0.42 (P = 0.68) Favours intervention Favours control
Figure 5: Forest plot for strength (knee extension)
Activity Limitations
Intervention Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Clemson 2004 089 1646 157 -3.38 1718 153 21.2% 0.25[0.03,0.48] —=—
Fairhall 2014 05 02 120 0481 021 121 198% -0.05 [F0.30, 0.21] I
Markle-Reid 2010 2088 443 55 2031 584 54 145% 0.11 [0.26, 0.49] —
Shurnway-Cook 2007 91 358 226 101 44 227 231% -0.25 [-0.44,-0.07] ——
Wan Haastregt 2000 2 25 158 2.8 3187 114% -0.22 [F0.44, 0.00] —=
Total (95% CI) 77 712 100.0% 0.04 [-0.25, 0.16] *
Heterogeneity; Tau®= 0.04; Chi*=14.33, df= 4 (P = 0.006); F=72% 5_2 51 3 ,i 3

Testfor averall effect: £=0.42 (P = 0.67)

Figure 6: Forest plot for mobility

Favours intervention Fawours control
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Participation Restrictions

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hendriks 2008 63 24 BB B.1 2 O1BT A1.3% 009012, 0.31]
Yan Haastregt 2000 f4 2 1484 BA 1.9 187 487% -0.05 027, 0.17]
Total (95% Cl) 325 324 100.0% 0.02 [-0.13,0.18]
Heterageneity: Ghi*= 0.81, df=1 (P = 0373 F=0% 5_2 51 B 15 25
Testfor owerall effect 2= 0.27 (P =0.78) Favours intervention  Favours control

Figure 7: Forest plot for social participation

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Clemson 2004 0ol 865 157 -052 10 1483 21.5% 053166277 [ e —
Markle-Reid 2010 7307 1533 55 T4 145 54 33% -0893[6.53, 467
Yan Haastregt 2000 22 53 153 222 53 157 ¥53% -020[1.37,087]
Total (95% CI) 371 364 100.0% -0.07 [-1.08, 0.95]
Heterogeneity: Chi*= 043, df=2 (P=0.81); F= 0% l } T t {
Testf Il effect Z= 013 (P = 0.90 10 - 0 > 1o
Bstfor overall effiect Z=0.13 (P = 0.90) Favours intervention Fawvours control

Figure 8: Forest plot for mental health

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Clemsaon 2004 063 164 157 11 196 153 8.3% 1.73[-2.30,5.76]
Markle-Reid 2010 3 272 a5 A2 248 a4 331% 010[-0.88,1.08]
Tinetti 1994 0z 38 183 -12 48 148 328% 1.40[0.40, 2.40] ——
Wan Haastregt 2000 165 B1 159 178 7.9 157 287%  -1.40[-2.96 0.16]
Total (95% Cl) 524 512 100.0% 0.28 [1.03, 1.58]
Heterogeneity: Tau®=1.08; Chi*=9.73, df= 3 (P = 0.02}; F= 63% f f T f i
Testfor overall effect Z= 0.42 (P = 0.68) 10 -5 o 5 10
’ : : Favours control Favours intervention

Figure 9: Forest plot for fear of falling
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