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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

• To assess the effects (benefits and harms) of psychological interventions (such as cognitive behavioural therapy) (with or without an
education component) for preventing falls in older people living in the community.

• To assess the effects (benefits and harms) of educational interventions for preventing falls in older people living in the community.
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B A C K G R O U N D

Description of the condition

A consensus definition of a fall is “an unexpected event in which
the participant comes to rest on the ground, floor, or lower lev-
el” (Lamb 2005). This definition, informed by a systematic review
(Hauer 2006), has been incorporated by the Prevention of Falls
Network Europe (ProFaNE) group into their development of com-
mon outcome definitions and measurements for falls prevention
research (Lamb 2005). A fall is unlikely to be attributable to a single
cause. A complex combination of intrinsic factors (to do with the
person), extrinsic factors (external to the person) or situational fac-
tors (or a combination of these three) can lead to a fall. The actu-
al combination of factors is very much related to each individual’s
circumstances and health status (Healey 2007; Speechley 2011).

It is thought that intrinsic risk factors are most likely for people aged
80 and over because loss of consciousness is more common in this
age group, while extrinsic risk factors are most likely to be respon-
sible for falls in people younger than 75 years old (Todd 2004). In-
trinsic fall risk factors may be related to the individual’s age and in-
clude changes in vision, balance, the musculoskeletal and cardio-
vascular systems. For example, changes in vision may reduce the
individual’s ability to assess the environment for potential hazards,
especially when there is a reduction in visual clarity, the speed at
which the eyes can adjust to differences in dark and light, or con-
trast sensitivity. Floor surfaces may appear dipped or raised if the
person suffers a decrease in depth perception, while a decreased
sensitivity to glare caused by light means that a person might have
more difficulty in perceiving the slipperiness of a floor surface. This
can lead to an altered walking pattern to compensate for the per-
ceived risk, which can result in instability (Tideiksaar 2002).

Extrinsic fall risk factors occur in the physical environment, exter-
nally to the person, and may include objects such as loose rugs,
lighting, footwear, or even medication. These falls are usually due
to either an unfortunate encounter with a known environmental
hazard or due to the person’s increased risk in relation to hazards
because of their age, health problems or both of these (Healey 2007;
Rubenstein 2006). Health professionals, such as occupational ther-
apists, have a major role in the implementation of environmen-
tal hazard reduction (Gill 2000); they can accomplish this by visit-
ing the patient’s home and giving them advice on managing envi-
ronmental hazards that may increase the possibility of a fall. Ex-
trinsic risks can also be connected with the person’s medication.
For example, a single medication may cause side-effects that can
increase the person’s risk of falling. However, when several med-
ications are prescribed at the same time (polypharmacy), there is
the possibility of an interaction between them, depending upon
the person (Tinetti 2010). Situational factors relate to the circum-
stances of a person's fall risk; for example, the time of day (many
falls occur at night).

A physical injury from a fall can range from superficial cuts and
bruises, through to more severe injuries such as a hip fracture (Lord
2007). After a hip fracture, many people will sustain ongoing limita-
tions that can have a major impact on their quality of life. As well
as physical consequences, falls can also have psychological conse-
quences such as anxiety, depression, and loss of self-esteem; and
also fear of falling, which can result in perceived poor health, avoid-
ance of activity, worry about loss of independence, and loss of con-
fidence (CDHAC 2001; Cumming 1999; Yardley 2002; Zijlstra 2007).

Once an individual has fallen, the fear of falling again may act as
a risk factor for future falls (Speechley 2011). Additionally, many
older people view a fall as a sign of ageing, indicating a reduction
in competence, and an increase in dependence (Aminzadeh 1998).
Falls are not therefore a purely ‘physical’ health problem, but rather
can be seen to both influence, and be influenced by, cognitive and
mental constructs.

Approximately one in every three older adults is estimated to fall
at least once each year (WHO 2007). Reported prevalence rates do,
however, vary widely from region to region: for example, the preva-
lence of falls in older adults living in the Gulf Cooperation Council
countries is estimated to be 46.9% (Alqahtani 2019), whilst in Cana-
da it is estimated to be 20.1% (Chang 2015). Each year globally there
are 37.3 million falls which are considered severe enough to require
medical attention (WHO 2018a). Resulting from these falls 646,000
people, most of whom will be aged 65 years or older, die from relat-
ed injuries (WHO 2018a). Each fall-related injury has an economic
impact for the health care system of each country. For example, the
WHO 2018a suggests that for Finland and Australia the average cost
per fall injury can be USD 3611 and USD 1049 respectively. In the UK,
NICE 2013 estimated that the annual total costs to the NHS alone
from falls among older people is GBP 2.3 billion. These human and
economic costs have a huge impact on health care systems.

Description of the intervention

Many of the risk factors for falls can be reversed or corrected. This
review will cover two key categories of interventions, psychological
and educational, that are part of the array of interventions used to
reduce the risk of falls. In this review, we will align the definitions of
these two categories with those (respectively 'Psychological' and
'Knowledge') in the standardised fall prevention interventions tax-
onomy established by the ProFaNE project (Lamb 2011).

A psychological intervention is a treatment that works to modi-
fy thoughts, feelings, behaviour or emotional state (O'Shea 2017);
with regards to fall prevention, it may be used with the aim of identi-
fying and then adapting thought processes that may increase falls,
and also to encourage the individual to change their behaviour
concerning falling and fall prevention (Clemson 2004). The inter-
ventions may be conducted with individuals or within a group set-
ting (Dryden 2012). One of the most commonly known psychologi-
cal therapies is Cognitive Behavioural Therapy (CBT). Although the
roots of CBT can be traced back to philosophers such as the Buddha
and Epictetus, the term ‘Cognitive Behavioural Therapy’ was only
adopted in the 1970s (Mansell 2012). The ProFaNE Taxonomy (Pro-
FaNE 2007) adopts the National Center for Biotechnology Informa-
tion Medical Subject Headings (NCBI MeSH) definition for CBT as
follows: “A direct form of psychotherapy based on the interpreta-
tion of situation (cognitive structure of experiences) that determine
how an individual feels and behaves. It is based on the premise that
cognition, the process of acquiring knowledge and forming beliefs,
is a primary determinant of mood and behaviour. The therapy us-
es behavioural and verbal techniques to identify and correct nega-
tive thinking that is at the root of the aberrant behaviour” (MeSH
D015928). A less technical definition of CBT from NHS Guidance
(UK) is: "Cognitive behavioural therapy (CBT) is a talking therapy
that can help you manage your problems by changing the way you
think and behave" (NHS 2019). Psychological interventions may al-
so include an element of education; for example, increasing knowl-
edge on types of fall risks.
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Educational interventions cover any form of education — includ-
ing videos, lectures, and leaflets — which provides the receiver
with knowledge about falls prevention. More recently, education
concerning falls prevention is being delivered through the use of
emerging technologies, for example virtual reality; Le 2015 pro-
vides an example from the construction industry. Virtual reality or
'VR' is a "computer-generated simulation of a three-dimensional
image or environment that can be interacted with in a seemingly re-
al or physical way by a person using special electronic equipment,
such as a helmet with a screen inside or gloves fitted with sen-
sors" (Lexico 2019). Additionally, researchers have explored the ac-
ceptability and usability of the internet to provide guidance about
exercise for falls prevention and, although the advice was well re-
ceived by the participants, it was recognised that only a minimal
number of older people accessed the internet at that time (Nyman
2009; Yardley 2007). This position may be changing, however, as
more older adults are engaging with the internet (Duggan 2015;
Frith 2017). As well as being internet-based, interventions may be
delivered face-to-face or via hard-copy media (e.g. printed leaflets
or booklets). The content of the intervention may be personalised
or generic, and cover a range of topics, such as identifying risk fac-
tors that may be intrinsic (e.g. balance, strength, medications) or
extrinsic (e.g. home hazards, such as loose rugs), and how to reduce
risk. The success of these forms of passing on information may de-
pend upon the person’s perspective of their own risk of falling, and
if they do not think they are at risk of falling they may not be inter-
ested in the educational content. Indeed, even if they do engage
with the information, they may still not have the resources to carry
out the advice (Ballinger 2002).

How the intervention might work

Whether an injury is sustained or not, a fall may still bring about psy-
chosocial issues such as anxiety, depression and loss of self-esteem
and confidence. Fear of an initial or subsequent fall can result in
perceived poor health, avoidance of activity, worry about loss of in-
dependence and loss of confidence (CDHAC 2001; Yardley 2002; Zijl-
stra 2007). This can lead to a restriction of physical activities which,
ironically, increases the risk of falling (Reventlow 2007; Speechley
2011). Falls can also result in hospital admission and increase the
likelihood of care home admission (Healey 2007). As Huang 2011
highlights, falling is not only affected by physical conditions but al-
so by the psychological effects; the aim of these interventions is
therefore to identify and then adapt thought processes that may in-
crease falls (Clemson 2004). Evidence indicates, however, that this
is an area that still needs further research (Cameron 2018; Gillespie
2012).

Psychological interventions, such as mindfulness or CBT, often go
hand in hand with educational interventions, which seek to raise
awareness of the factors which can contribute to falls, and there-
fore aim to encourage individuals to make positive changes to their
lifestyles and environmental surroundings to reduce the risk of
falls. Educational interventions may also help overcome the myth
that falls are an inevitable part of ageing and cannot be prevented
(Aminzadeh 1998). In this way, educational interventions may seek
to change attitudes towards falls prevention, tackle the perception
that the need to engage in falls prevention interventions is an un-
desired sign of ageing, increase knowledge about potential inter-
ventions, and encourage uptake and implementation of risk pre-
vention strategies.

Nyman 2011 discusses how knowledge and attitudes may impact
upon falls prevention behaviours within the context of the Theo-
ry of Planned Behaviour (Ajzen 1988). This theory suggests that be-
haviour changes come about through intentions, which are an in-
dication of the level of effort a person is planning to put towards
performing the behaviour. The person's intentions to carry out the
behaviour can, however, be affected by their attitude towards the
behaviour, the perceived social pressure to carry out the behaviour,
and how much confidence they feel that they have in actually be-
ing able to carry out the behaviour (Ajzen 1988). Educational and
psychological interventions may target these prerequisites for be-
haviour change; it has also been suggested, however, that changes
to knowledge and attitudes may not be sufficient, in and of them-
selves, to lead to improved falls prevention practices (Nyman 2011).
This systematic review will therefore explore the extent to which
educational and psychological interventions are effective at pre-
venting falls.

Why it is important to do this review

This review will update the evidence for two key sets of interven-
tions of those covered in the all-intervention review of Gillespie
2012. Updates of the evidence for other intervention categories
covered in Gillespie 2012 are either available (Hopewell 2018; Sher-
rington 2019), in preparation (Clemson 2019), or planned. The num-
ber of people over the age of 60 continues to rise. In 2015, there
were 900 million people aged 60 years and older globally, and this is
predicted to rise to 2 billion by 2050 (WHO 2018). This, along with a
growing number of studies focusing on psychological or education-
al interventions for falls prevention, means that it is important to
summarise the effectiveness of the evidence in this field to inform
decision-making for people aiming to reduce the number of falls for
older adults in the community.

O B J E C T I V E S

• To assess the effects (benefits and harms) of psychological inter-
ventions (such as cognitive behavioural therapy) (with or with-
out an education component) for preventing falls in older peo-
ple living in the community.

• To assess the effects (benefits and harms) of educational inter-
ventions for preventing falls in older people living in the com-
munity.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include randomised controlled trials, randomised at either
the individual or cluster level, evaluating the effects of psycholog-
ical or educational interventions on the incidence of falls in older
people living in the community. We will exclude trials that explic-
itly use methods of quasi-randomisation (e.g. allocation to groups
by alternation or date of birth). We will include cluster randomised
trials because these might be a more suitable design where there
is a risk of contamination — for example, where educational mate-
rials are being distributed on a large scale. In this case, it is possi-
ble that control participants may become aware of, and adopt, the
falls education provided to participants in the intervention condi-
tion. We do not consider cross-over trials to be suitable for this re-
view question (where participants are first randomised to receive
either intervention or control, and then ‘cross over’ into the other
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arm of the study), since the effects of the interventions we are inter-
ested in have carry-over effects (they cannot be ‘undone’ once they
have been delivered). We will include studies irrespective of their
language and publication status.

Types of participants

We will include trials if they specify an inclusion criterion of 60 years
of age or over. We will include trials comprising younger partici-
pants if the mean age minus one standard deviation is more than
60 years. We propose to include trials where the majority of partici-
pants are living in the community; this includes people who are liv-
ing in domestic accommodation or in places of residence that, on
the whole, do not provide residential health-related care or reha-
bilitative services — for example, retirement villages or sheltered
housing.

Trials with mixed populations (community and higher dependency
places of residence) will be eligible for inclusion if data are provided
for subgroups based on setting or the numbers in higher dependen-
cy residences are very few and balanced in the comparison groups.

We propose to include trials recruiting participants from hospitals
or other institutions if the majority were discharged to the commu-
nity (where the majority of the intervention was delivered and falls
were recorded). We will exclude studies that test interventions for
preventing falls in people affected by particular clinical conditions
such as stroke, Parkinson’s disease, multiple sclerosis and demen-
tia. Several of these topic areas are covered by other Cochrane Re-
views (Canning 2015; Verheyden 2013). We acknowledge that some
individuals with these (and other) health conditions may be includ-
ed in studies of the general community but we will only exclude
studies in which all participants have a particular condition.

Types of interventions

This review will include all psychological and educational interven-
tions tested in trials that are targeting falls prevention in older peo-
ple. We will consider these two groups of interventions separately
as follows.

Psychological interventions

We will include all trials where a psychological intervention is deliv-
ered as a single intervention as opposed to a component of a broad-
er intervention. We will include trials where an additional low-con-
tact intervention was given to one or both groups if we judge that
the main purpose of the study was to investigate the effect of psy-
chological interventions. We will also include trials where the psy-
chological intervention featured a strong educational component.

Psychological interventions will be examined and then categorised
to one of the following categories.

• Cognitive Behavioural Therapy (CBT) interventions

• Dialectical Behavioural Therapy (DBT) interventions

• Mindfulness interventions

• Other psychological interventions not listed above (e.g. Accep-
tance and Commitment Therapy (ACT) etc.)

We will compare each of these types of psychological interven-
tion with a control condition, comprising either 'usual care’ (i.e.
no change in usual activities) or another control intervention (i.e.
an intervention that is not thought to reduce falls, such as general

health education, social visits or very gentle exercise not expected
to impact on falls). To clarify that we would also include trials where
a similar education intervention was used in both arms of the tri-
al: i.e. psychological intervention plus education versus education
alone.

We recognise the very broad nature of these categories, and there-
fore plan to undertake a more in-depth assessment of the types of
interventions provided in our exploration of heterogeneity.

Educational interventions

We will include all trials where an educational intervention is deliv-
ered as a single intervention as opposed to a component of a broad-
er intervention (e.g. many exercise studies may incorporate a 'train-
ing' component to educate people on how to perform their exer-
cises as prescribed), with the exception of where education forms
part of a psychological intervention (as described above). The con-
tent of the education materials may cover single, multiple, or mul-
tifactorial interventions where the selection of educational inter-
vention(s) is determined by an assessment of a person's falls risk.
Examples of the topics that these educational interventions might
cover include: identifying health conditions that increase falls risk,
preventing falls in the home, benefits of exercise to prevent falls,
and the role of nutrition in falls prevention. We will include trials
where an additional low-contact intervention was given to one or
both groups if we judge that the main purpose of the study was to
investigate the effect of educational interventions. We will define
the content of the educational intervention according to whether
it pertains to: (1) a single intervention — one in which the partici-
pants receive education on only one topic relating directly to falls
prevention (we will document the topic); (2) multiple component
intervention — one in which interventions include two or more top-
ics relating directly to falls prevention; and (3) multifactorial educa-
tional interventions — ones in which the educational interventions
includes two or more topics directly relating to falls prevention but
where the selection of these is linked to an assessment of the in-
dividual's falls risk profile. Thus, each individual receives a fall risk
assessment and then receives an intervention to match their risk
profile (e.g. one person may receive education about the benefits
of doing exercise to improve muscle strength and education about
how to modify falls risks at home, whereas another may receive ed-
ucation about how to modify falls risks at home and how to cope
with urinary continence and the associated falls risks).

We will compare each of these types of educational interventions
with a control condition, comprising either 'usual care’ (i.e. no
change in usual activities) or another control intervention (i.e. an
intervention that is not thought to reduce falls, such as general
health education, social visits or very gentle exercise not expected
to impact on falls). We recognise the very broad nature of these cat-
egories, and therefore plan to undertake a more in-depth assess-
ment of the types of interventions provided in our exploration of
heterogeneity.

For both intervention categories, studies that utilise ‘waiting list’
controls will be considered eligible for inclusion, where outcomes
are assessed at the end of the waiting list period.

Types of outcome measures

The reporting of specific outcomes does not form part of the eligi-
bility criteria for our review; however the purpose of the interven-
tions should be to reduce falls, or reduce falls secondary to psy-
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chological outcomes such as fear of falling. We have discussed our
outcome measures with our public involvement group and sought
to align them, where possible, with other Cochrane Reviews (e.g.
Hopewell 2018) and the recommended outcome set for falls in-
jury prevention studies in the community (Lamb 2005). Our pub-
lic involvement members have informed the priority of our out-
comes and the inclusion of additional outcomes around psycholog-
ical well-being.

There are a number of scales used to measure falls-related psycho-
logical outcomes, to capture feelings of self-efficacy, anxiety, con-
fidence, or fear of falling. These outcomes and the respective tools
have come under criticism for being conflated with each other and
misinterpreted (Adamczewska 2018). In order to deal with this sit-
uation, our approach will be to consider falls-related psychological
outcomes on a scale-by-scale basis, so whilst we will present them
together (sub-grouped by measurement tool), we will not combine
them in a meta-analysis of different tool types.

We will consider economic outcome data where available, and will
align our approach for the incorporation of costs data to an exem-
plar systematic review by Garrison 2010, and another review we are
conducting (Drahota 2019).

Primary outcomes

• Rate of falls (number of falls; falls per person-year).

Secondary outcomes

• Number of fallers (i.e. number of people experiencing one or
more falls; risk of falling).

• Number of people experiencing one of more fall-related frac-
tures.

• Number of participants experiencing one or more falls that re-
quired medical attention.

• Number of people experiencing one or more falls that resulted
in hospital admission.

• Fall-related psychological outcomes (measured using a validat-
ed scale, e.g. FES-I (Yardley 2005) (short-term: < 6 months; medi-
um term: ≥ 6 months to < 12 months, and long-term follow-up:
≥ 12 months).

• Health-related quality of life (measured using a validated scale,
e.g. EQ-5D (e.g. Herdman 2011) or similar; with short-, medium-,
and long-term follow-up as above).

• Number of participants experiencing one or more adverse
events.

We will extract health economic data (cost utilisation, cost benefit,
and cost effectiveness) where the information is available.

Where included studies report on outcomes that capture patient
experiences or satisfaction with the interventions, we will sum-
marise these in the review.

Search methods for identification of studies

Electronic searches

Our search will extend the searches performed up to February 2012
in Gillespie 2012. Using tailored search strategies we will search
the Cochrane Bone, Joint and Muscle Trauma Group Specialised
Register (February 2012 to present); the Cochrane Central Regis-
ter of Controlled Trials (CENTRAL) (Cochrane Register of Studies

(CRS Web); 2012 Issue 3 to current issue) in the Cochrane Library;
MEDLINE (via Ovid, March 2012 to present); Embase (January 2019
to present); CINAHL (Cumulative Index to Nursing and Allied Health
Literature; February 2012 to present); PsycINFO (February 2012 to
present); OT seeker (Occupational Therapy Systematic Evaluation
of Evidence; to present); and NHS Economic Evaluation Database
(NHS EED; inception to present).

We will not apply any language restrictions. In MEDLINE, we will
combine subject-specific search terms with the sensitivity- and pre-
cision-maximising version of the Cochrane Highly Sensitive Search
Strategy for identifying randomised trials (Lefebvre 2011). An exam-
ple search strategy for MEDLINE (via Ovid) is shown in Appendix 1.
This will be adapted for the other databases.

We will also search the World Health Organization International
Clinical Trials Registry Platform (WHO ICTRP) and the US National
Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) for
ongoing and recently completed trials.

Searching other resources

We will check reference lists of other systematic reviews and of the
included studies. We will also contact researchers in the field to
identify ongoing and unpublished trials. We will undertake forward
citation searches of any included studies, using Google Scholar.

Data collection and analysis

Selection of studies

Two review authors will independently screen all titles and ab-
stracts for studies which are potentially eligible. We will obtain full
text for these studies and two review authors will independently as-
sess eligibility for inclusion. We will resolve any disagreements by
discussion or, if necessary, by inviting a third review author to arbi-
trate.

Data extraction and management

Two review authors will independently carry out the data extrac-
tion. We will develop and pilot a data collection form on two stud-
ies to ensure that all the required items and instructions are includ-
ed in the form. The two authors will resolve disagreements through
discussion; or if necessary they will consult with the third author.
The review authors will not be blind to the names of authors, insti-
tutions, journals or outcomes. Our data collection form will record
the following items.

• General information: review author’s name, date of data extrac-
tion, study ID, first author, author’s contact address/email (if
available), citation of paper and trial objectives.

• Trial details: trial design, location, setting, recruitment period,
sample size, inclusion and exclusion criteria, comparability of
groups, length of follow-up, stratification, stopping rules, pa-
tient and public involvement, and funding source.

• 'Risk of bias' assessment: sequence generation, allocation con-
cealment, blinding (participants, personnel, outcome asses-
sors), incomplete outcome data, selective outcome reporting
and other bias (recall bias).

• Characteristics of participants: age, gender, ethnicity, the num-
ber randomised, analysed, losses to follow-up and dropouts in
each arm (with reasons).
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• Interventions: experimental and control interventions, dura-
tion, intensity, mode of delivery, personnel involved in deliv-
ering the intervention (professions, training), whether studies
assessed adherence (compliance) with interventions, and addi-
tional co-interventions.

• Outcome data acquisition: how falls were identified and collect-
ed, how injuries were classified and measured, tools used for
measuring patient-reported outcomes (scale used, direction of
scale, range of feasible scores, minimally important difference if
known), timings of outcome data acquisition.

• Outcomes measured: rate of falls, number of people sustaining
one or more falls, number of people sustaining one or more fall-
related fractures, number of people who experience a fall re-
quiring medical attention, number of people who experience
a fall requiring hospital admission, falls-related psychological
outcomes, health-related quality of life and adverse effects of
the intervention.

For economic evaluations, our data collection form will be based on
the format and guidelines used to produce structured abstracts of
full economic evaluations for inclusion in the NHS Economic Eval-
uation Database. Data extraction will include study characteristics
such as country, settings, aims, and methodological aspects re-
lated to economic evaluation, individual items within the respec-
tive checklists (Drummond 1996; Philips 2006), and the following
economic variables, if reported: costs of intervention; costs of falls
based on injury, such as healthcare resources (e.g. hospital admis-
sions, outpatient visits, surgery needs); utility measures such as
quality of life, life years and quality-adjusted life years; and summa-
ry measures such as incremental cost-effectiveness ratios (ICERs),
net monetary benefits, and value of information (VoI). We will clas-
sify economic evaluations by type (Partial evaluations: ‘outcome
description’, ‘cost description’, ‘cost-outcome description’, ‘effica-
cy or effectiveness evaluation’, or ‘cost analysis’; Full economic
evaluations: ‘cost-effectiveness analysis’, ‘cost-utility analysis’, or
‘cost-benefit analysis’) and as either an economic evaluation based
on a single study or a model-based economic evaluation.

We will retrieve data from both full-text and abstract reports of
studies. Where these sources do not provide sufficient information,
we will contact study authors for additional data.

Assessment of risk of bias in included studies

Two review authors will independently assess the risk of bias of
each included study using Cochrane’s ‘Risk of bias’ tool as de-
scribed in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2017). Review authors will not be blind to author
or source institution. The review authors will resolve any disagree-
ments by discussion or, if they cannot achieve consensus, a third re-
view author will act as arbitrator. As outlined in Appendix 2, we will
assess the following domains: random sequence generation (selec-
tion bias); allocation concealment (selection bias); blinding of par-
ticipants and personnel (performance bias); blinding of outcome
assessment (detection bias, for each outcome separately); incom-
plete outcome data (attrition bias); and selective outcome report-
ing bias. We will also assess bias in the recall of falls due to less re-
liable methods of ascertainment (Hannan 2010). Regarding risk of
bias, we will rate this as low, high or unclear for each domain.

We will assess the methodological quality of included econom-
ic evaluations through the use of recognised checklists based on
guidelines for economic submissions to the British Medical Jour-

nal (for economic evaluations based on a single study; Drummond
1996), and for quality assessment in economic decision-analytic
models (for model-based economic evaluations; Philips 2006).

Our public involvement members will be involved in assessing how
we report our risk of bias judgements to help ensure that we are
clear, transparent, and consistent with how we are making our
judgements.

Measures of treatment e8ect

We will report the treatment effect for rate of falls, rate of fall-re-
lated fractures, rate of falls that required medical attention, and
rate of falls that resulted in hospital admission, as rate ratios (RaRs)
with 95% confidence intervals (CIs). Where adjusted and unadjust-
ed rates are presented, we will use the unadjusted figures, unless
the adjustment is for clustering. For the number of fallers, number
sustaining fall-related fractures, number experiencing falls that re-
quired medical attention, number of people experiencing one or
more falls that resulted in hospital admission, and number of ad-
verse events, we will report risk ratios (RRs) and 95% CIs. For contin-
uous outcomes (e.g. health-related quality of life and falls-related
psychological outcomes) we will present the mean difference (MD)
with 95% CIs where the same outcome measure is used, or stan-
dardised mean difference (SMD) with 95% CIs for outcomes mea-
sured using different scales.

Unit of analysis issues

In order to avoid unit-of-analysis issues (including the same group
of participants more than once in an analysis), we will be mind-
ful of trials with multiple associated publications, or with multi-
ple intervention groups; in the case of multiple study arms, we
will either combine the groups (if logical) or include only one pair-
wise comparison (intervention versus control) in any one analy-
sis. If it makes logical sense to include multiple pairwise compar-
isons (intervention versus control) in the analyses, we will avoid in-
cluding the same group of participants twice by ‘splitting’ the con-
trol group, distributing the number of control group participants to
each analysis in proportion to the number of participants in each
intervention group.

We will clearly identify cluster randomised trials in the review and
describe the way that we have dealt with the data. Where cluster-
ing has not been taken into account, we plan to adjust the esti-
mates using an intra-cluster correlation coefficient borrowed from
another similar study. For this, we will align our approach to dealing
with unit-of-analysis issues to that of other Cochrane Reviews on
falls prevention (e.g. Hopewell 2018). For trials that are cluster ran-
domised (e.g. by medical practice), we will perform adjustments for
clustering as described in Higgins 2017 if this was not done in the
published report. We will use an intraclass correlation coefficient
(ICC) of 0.01 as reported in Smeeth 2002. We will ignore the possi-
bility of a clustering effect in trials randomising by household.

We will be alert to the unit-of-analysis issues relating to outcome
reporting at different follow-up times; and the presentation of out-
comes, such as adverse events, by the number of outcomes rather
than participants with these outcomes.

Dealing with missing data

We will attempt to contact the study investigators for any key miss-
ing or unclear data or information on their trial. We will aim to
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use open-ended questions in order to avoid influencing the direc-
tion of the responses. If missing data are from participant/cluster
dropouts, we will conduct analyses based on the available data
and include an assessment of the problem as part of our risk of
bias judgements. If a study does not report SDs for continuous out-
comes, we will calculate these from standard errors, CIs or exact
probability (P) values where possible.

Assessment of heterogeneity

The decision about whether or not to combine the results of individ-
ual studies will depend on an assessment of clinical and method-
ological heterogeneity. We will explore heterogeneity irrespective
of whether we decide to pool studies in a meta-analysis. We will as-
sess heterogeneity through a combination of visual inspection of
the forest plots, along with consideration of tests for homogeneity
(Chi2 with statistical significance set at P < 0.10), and measures for
inconsistency (I2) and heterogeneity (Tau2). We will base our inter-
pretation of the I2 results on that suggested by Higgins 2017: 0%
to 40% might not be important; 30% to 60% may represent moder-
ate heterogeneity; 50% to 90% may represent substantial hetero-
geneity; and 75% to 100% may represent very substantial (‘consid-
erable’) heterogeneity. Recognising that the use of simple thresh-
olds to assess heterogeneity is problematic, particularly when deal-
ing with few studies, we will also consider the magnitude and di-
rection of the effects observed in the forest plots. We will also look
holistically at the measures available to us (Chi2, I2, Tau2) to take
into account the strength of the evidence for heterogeneity, along-
side the guide for interpreting I2 values provided above.

Assessment of reporting biases

Where possible, we will draw funnel plots with different plotting
symbols to identify subgroups (as specified below). We will only test
for funnel plot asymmetry if there are sufficient data (at least 10
studies to be combined), and will use visual inspection of the plots
to interpret the findings. Our aim is to reduce the risk of publica-
tion bias affecting our results by conducting a thorough search and
communicating with researchers in the field.

Data synthesis

We will classify interventions according to whether they are psy-
chological (with or without an education component), or educa-
tion alone, and analyse these separately. Using the classification
systems developed for the ProFaNe taxonomy (Lamb 2005), as pro-
posed in this protocol, we will group similar psychological interven-
tions for analysis; and then separately, we will group similar educa-
tional interventions for analysis.

Where appropriate, we will pool the results of comparable studies
using both fixed-effect and random-effects models. The choice of
the model to report will be guided by careful consideration of the
extent of heterogeneity and whether it can be explained, in addi-
tion to other factors such as the number and size of included stud-
ies. We will use 95% CIs throughout. We will consider not pooling
data where there is considerable heterogeneity (I2 ≥ 75%) that can-
not be explained by the diversity of methodological or clinical fea-
tures among trials. Where pooling data is inappropriate, we will still
present trial data in the figures and tables for illustrative purposes
and will report these in the text.

When considered appropriate, we will pool data using the generic
inverse variance method in Review Manager Web. This method en-

ables pooling of the adjusted and unadjusted treatment effect es-
timates (rate ratios or risk ratios) reported in the individual studies
or that can be calculated from data presented in the published arti-
cle (see Measures of treatment effect). The generic inverse variance
option in Review Manager Web requires entering the natural loga-
rithm of the rate ratio or risk ratio and its standard error for each
trial; we will calculate these in an Excel spreadsheet as required.

For economic data, we will tabulate and summarise the results nar-
ratively in the text. To facilitate comparisons between studies, we
will adjust all costs to 2020 International Dollar values using a web-
based conversion tool (Cost Converter) that has been developed by
The Campbell and Cochrane Economics Methods Group (CCEMG)
and the Evidence for Policy and Practice Information and Coordi-
nating Centre (EPPI-Centre).

Subgroup analysis and investigation of heterogeneity

We will explore potential sources of heterogeneity by carrying out
the following subgroup analyses.

• Higher versus lower falls risk at enrolment (i.e. trials with partic-
ipants selected for inclusion based on history of falling or other
specific risk factors for falling, versus trials with unselected par-
ticipants)

• Individual- versus group-based delivery of the interventions

• Delivery by people with different qualifications or by self (e.g.
health professional, trained non-professional, self, or other)

• Duration of the intervention (we will group durations according
to whether they are considered brief, standard duration, or long
term, relative to the type of intervention being evaluated)

• Mode of content delivery
* Interactive face-to-face e.g. one-to-ones, lectures, work-

shops, home demonstrations, VR (virtual reality) to retrain
how to walk safely etc.

* Interactive virtual/online e.g. mobile phone/smart device
apps, webinars, web chats, moderated web forum

* Static virtual/online e.g. web pages, online videos

* Static hard copy e.g. printed leaflets, posters

We will use the test for subgroup differences available in Review
Manager Web to determine whether there is evidence for a differ-
ence in treatment effect between subgroups.

Sensitivity analysis

Where possible, we will assess the robustness of our findings by
conducting sensitivity analyses. We will examine the effects of the
following.

• Removal of studies assessed to be at high risk of bias; and in
presence of studies at low risk of bias, we will also assess the im-
pact of removing studies with unclear risk of bias

• The choice of statistical model for pooling (fixed-effect versus
random-effects)

• Adjustment for clustering where an intra-cluster correlation co-
efficient has been borrowed from another study; we will assess
the impact of opting for more or less conservative adjustments

• Inclusion of trials which include some participants from institu-
tional care or who had recently returned to the community from
hospital
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Assessing the certainty of the evidence and 'Summary of
findings’ tables

We will use the GRADE approach to assess the certainty (quality)
of the body of evidence for each outcome listed in the ‘Types of
outcome measures’ section (Schunemann 2011). The quality rat-
ing ‘high’ is reserved for a body of evidence based on randomised
controlled trials. We may downgrade the quality rating to ‘mod-
erate’, ‘low’ or ‘very low’ depending on the presence and extent
of the following five factors: study limitations; inconsistency of ef-
fect; imprecision; indirectness; or publication bias. We will prepare
a ‘Summary of findings’ table for each of the main comparisons
presented in our review. We will present the primary outcome, rate
of falls, and the following secondary outcomes: number of fallers;
number of people experiencing one or more fall-related fractures;
number of people experiencing one or more falls requiring med-
ical attention; number of people experiencing one or more falls re-
sulting in hospital admission; fall-related psychological outcomes
(preferably long-term outcomes; but where these are lacking we

will present medium-term outcomes instead); and number of peo-
ple experiencing one or more adverse events.
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A P P E N D I C E S

Appendix 1. Example search strategy (for MEDLINE via Ovid)

1 Accidental Falls/
2 (falls or faller*1).tw.
3 or/1-2
4 exp Aged/
5 (senior*1 or elder* or old* or aged or ag?ing or postmenopausal or community dwelling).tw.
6 or/4-5
7 3 and 6
8 Randomized controlled trial.pt.
9 Controlled clinical trial.pt.
10 randomized.ab.
11 placebo.ab.
12 Clinical trials as topic/
13 randomly.ab.
14 trial.ti.
15 8 or 9 or 10 or 11 or 12 or 13 or 14
16 exp Animals/ not Humans/
17 15 not 16
18 7 and 17
19 (201203* or 201204* or 201205* or 201206* or 201207* or 201208* or 201209* or 201210* or 201211* or 201212* or 2013* or 2014* or
2015* or 2016* or 2017* or 2018* or 2019*).ed,dc.
20 18 and 19

Appendix 2. 'Risk of bias' assessment tool*

 

Domain Criteria for judging risk of bias

Random sequence genera-
tion relating to selection bias
(biased allocation to interven-
tions) due to inadequate gen-
eration of a randomised se-
quence

• Judgement of 'low risk' if the trial authors described a random component in the sequence gen-
eration, e.g. referring to a random number table; using a computer random number generator;
coin tossing; shuffling cards or envelopes; throwing dice; drawing of lots; minimisation.

• Judgement of 'high risk' if the trial used a systematic non-random method, e.g. date of admission;
odd or even date of birth; case record number; clinician judgement; participant preference; pa-
tient risk factor score or test results; availability of intervention.

• Judgement of 'unclear risk' if there is insufficient information about the sequence generation
process to permit judgement of 'low risk' or 'high risk'.

Allocation concealment relat-
ing to selection bias (biased al-
location to interventions) due
to inadequate concealment
of allocations prior to assign-
ment

• Judgement of 'low risk' in studies using:
* individual randomisation if the trial described allocation concealment as by central allocation

(telephone, internet-based, or pharmacy-controlled randomisation); sequentially numbered,
identical drug containers; sequentially numbered, opaque, sealed envelopes;

* cluster randomisation if allocation of all cluster units performed at the start of the study and
individual participant recruitment was completed prior to assignment of the cluster, and the
same participants were followed up over time or individual participants were recruited after
cluster assignment, but recruitment was carried out by a person unaware of group allocation
and participant characteristics (e.g. fall history), or individual participants in intervention and
control arms were invited by mail questionnaire with identical information.

• Judgement of 'high risk' in studies using:
* individual randomisation if investigators enrolling participants could possibly have foreseen

assignments thus introducing selection bias, e.g. using an open random allocation schedule
(e.g. a list of random numbers); assignment envelopes unsealed, non-opaque, or not sequen-
tially numbered; alternation or rotation; date of birth; case record number; or any other explic-
itly unconcealed procedure;

* cluster randomisation if individual participant recruitment was undertaken after group allo-
cation by a person who was unblinded and may have had knowledge of participant character-
istics.
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• Judgement of 'unclear risk' if insufficient information to permit judgement of 'low risk' or 'high
risk'. This is usually the case if the method of concealment is not described or not described in suf-
ficient detail to allow a definitive judgement, e.g. if the use of assignment envelopes is described,
but it is unclear whether envelopes were sequentially numbered, opaque, and sealed.

Blinding of participants and
personnel relating to perfor-
mance bias due to knowledge
of the allocated interventions
by participants and personnel
carrying out the interventions

• Judgement of 'low risk' if blinding of participants and personnel implementing the interventions
was ensured and it is unlikely that the blinding could have been broken, or blinding was not done
but the review authors judge that the outcomes (falls and fractures) are unlikely to be influenced
by lack of blinding.

• Judgement of 'high risk' if participants or intervention delivery personnel, or both were not blind-
ed to group allocation (e.g. exercise intervention), and the outcomes (falls and fractures) are likely
to be influenced by lack of blinding.

• Judgement of 'unclear risk' if there is insufficient information to permit a judgement of 'low risk'
or 'high risk'.

Blinding of outcome assess-
ment relating to detection
bias due to knowledge of the
allocated interventions by out-
come assessors

• Falls, fallers:
* judgement of 'low risk' if outcomes were recorded/confirmed in all allocated groups using the

same method and the personnel recording/confirming outcomes were blind to group alloca-
tion;

* judgement of 'high risk' if outcomes were not recorded/confirmed in all allocated groups using
the same method or the personnel recording/confirming outcomes were NOT blind to group
allocation;

* judgement of 'unclear' if there is insufficient information to permit a judgement of 'low risk'
or 'high risk'.

• Fractures:
* judgement of 'low risk' if fractures were recorded/confirmed in all allocated groups using the

same method, and fractures were confirmed by the results of radiological examination or from
primary care case records and the personnel recording/confirming fractures were blind to
group allocation;

* judgement of 'high risk' if fractures were not recorded/confirmed in all allocated groups using
the same method, or the only evidence for fractures was from self-reports from participants
or carers;

* judgement of 'unclear risk' if there is insufficient information to permit a judgement of 'low
risk' or 'high risk'.

Incomplete outcome data re-
lating to attrition bias due to
amount, nature, or handling of
incomplete outcome data

• Judgement of 'low risk' if there are no missing outcome data, or less than 20% of outcome data
are missing and losses are balanced in numbers across intervention groups with similar reasons
for missing data across groups, or missing data have been imputed using appropriate methods.

• Judgement of 'high risk' if greater than 20% of outcome data are missing, or reasons for missing
outcome data are likely to be related to true outcome, with either imbalance in numbers or rea-
sons for missing data across intervention groups, or ‘as-treated’ analysis done with substantial
departure of the intervention received from that assigned at randomisation or potentially inap-
propriate application of simple imputation.

• Judgement of 'unclear risk' if there is insufficient information to permit a judgement of 'low risk'
or 'high risk'.

Selective outcome report-
ing relating to bias due to the
selective reporting or non-re-
porting of findings

• Judgement of 'low risk' if the study protocol is available and all prespecified study outcomes are
reported in the prespecified way, or the study protocol is unavailable but it is clear that the pub-
lished report includes all expected outcomes.

• Judgement of 'high risk' if not all prespecified study outcomes are reported, or one or more pri-
mary outcomes are reported in ways that were not prespecified, or one or more outcomes are re-
ported incompletely or the study fails to include results for a key outcome that would be expected
to have been reported.

• Judgement of 'unclear risk' if there is insufficient information to permit a judgement of 'low risk'
or 'high risk'.

  (Continued)
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Method of ascertaining falls
relating to bias in the recall of
falls due to unreliable meth-
ods of ascertainment

• Judgement of 'low risk' if the study used some form of concurrent collection of data about falling,
e.g. participants were given postcards to fill in daily and mail back monthly, calendar to mark
monthly, or, more frequently, follow-up by the researchers.

• Judgement of 'high risk' if ascertainment relied on participant recall at longer intervals than one
month during the study or at its conclusion.

• Judgement of 'unclear risk' if there was retrospective recall over a short period only, or if the trial
authors did not describe details of ascertainment, i.e. insufficient information was provided to
permit a judgement of 'low risk' or 'high risk'.

Cluster-randomised trials
relating to bias due to fac-
tors particular to cluster-ran-
domised trials

• Judgement of 'low risk’ if the study predominantly had the following characteristics:
* individuals were recruited to the trial prior to randomisation of the clusters;

* baseline comparability of clusters was reported or there was statistical adjustment for baseline
characteristics;

* no loss of clusters or missing outcomes for individuals within specific clusters;

* clustering is accounted for in the analyses;

* results are comparable with individually randomised trials.

• Judgement of 'high risk’ if the study predominantly had the following characteristics:
* individuals were recruited to the trial after randomisation of the clusters;

* baseline comparability of clusters was not reported, and there was no statistical adjustment
for baseline characteristics;

* loss of entire clusters or missing outcomes for individuals within clusters;

* no accounting for clustering in analyses;

* results not comparable with individually randomised trials.

• Judgement of 'unclear risk' if there is insufficient information to permit a judgement of 'low risk'
or 'high risk'.

  (Continued)

 
*This was adapted from Table 8.5.a 'The Cochrane Collaboration's tool for assessing risk of bias' and Table 8.5.d 'Criteria for judging risk
of bias in the 'Risk of bias' assessment tool' (Higgins 2011) by authors of falls reviews, initially Hopewell 2018.
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