Evidence Portfolio — Aging Subcommittee, Question 1

What is the relationship between physical activity and risk of injury due to a fall?
a. Isthere a dose-response relationship? If yes, what is the shape of the relationship?
b. Does the relationship vary by age, sex, race/ethnicity, socio-economic status, or weight status?
c. What type(s) of physical activity are effective for preventing injuries due to a fall?
d. What factors modify the relationship between physical activity and risk of injury due to a fall?

Sources of Evidence: Existing Meta-Analyses, High-Quality Existing Report, and Original Research

Conclusion Statements and Grades

Strong evidence demonstrates that participation by community-dwelling older adults in
multicomponent group or home-based fall prevention physical activity and exercise programs can
significantly reduce the risk of injury from falls, including severe falls that result in bone fracture, head
trauma, open wound soft tissue injury, or any other injury requiring medical care or admission to
hospital. PAGAC Grade: Strong.

Limited evidence suggests that a dose-response relationship exists between the amount of moderate-
to-vigorous physical activity or home and group exercise and risk of fall-related injury and bone fracture.
However, the small number of studies available and the diverse array of physical activities studied make
it difficult to describe the shape of the relationship. PAGAC Grade: Limited.

Insufficient evidence is available to determine whether the relationship between physical activity and
risk of injury and bone fracture due to a fall varies by age, sex, race/ethnicity, socioeconomic status, or
weight status. PAGAC Grade: Not assignable.

Moderate evidence indicates that the risk of fall-related injury and bone fracture may be reduced using
a variety of community-based group and home physical activities. Effective multicomponent physical
activity regimens generally include combinations of balance, strength, endurance, gait, and physical
function training, along with recreational activities. PAGAC Grade: Moderate.

Insufficient evidence is available to determine whether other factors (e.g., level of physical function
ability and pre-existing gait disability) modify the relationship between physical activity and risk of injury
due to a fall. PAGAC Grade: Not assignable.

Description of the Evidence

An initial search for systematic reviews, meta-analyses, pooled analyses, and reports did not identify
sufficient literature to fully answer the research question as determined by the Aging Subcommittee. All
identified studies addressed randomized controlled trials. A supplementary search for cohort studies
was conducted to capture the most complete literature.
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Existing Meta-Analyses

Overview
A total of 3 meta-analyses, published between 2012 and 2016, were included as sources of evidence.:2

The meta-analyses included a range of 15 to 159 randomized controlled trials and searched an extensive
timeframe: from inception to 2013 and 2015,%2 and from 1946 to 2012.2

Exposures

The meta-analyses reviewed fall prevention exercise programs and interventions. The interventions
focused on resistance or strength training; gait, balance, and functional training; 3D training (movement
through all three spatial planes); general physical activity (walking); weight-bearing exercise; and
flexibility training.

Outcomes

One meta-analysist addressed rate ratios of injurious falls, including subgroup analysis for all injurious
falls, falls resulting in medical care, falls resulting in serious injuries, and falls resulting in fractures. One
meta-analysis® examined fall-related fractures only, and another meta-analysis? addressed the rate of
falls, number of fallers, and number of participants with fall-related fractures.

High-Quality Existing Report

Overview
One report from Health Quality Ontario* was included. The report provided a meta-analysis of studies
published between January 2000 and September 2007.

Exposures

The review examined physical exercise interventions that contained a combination of exercises designed
to improve balance, strength, endurance, coordination, and flexibility. Most interventions were
conducted in a group setting, and several incorporated a home-based exercise program to be completed
between group sessions.

Outcomes
The outcomes included the number of fallers and number of falls resulting in injury or fracture.
Stratification was provided by fall risk: high (extremely frail or history of previous falls) versus low.

Original Research

Overview

Four original research studies were included as sources of evidence. Three of the studies were
prospective cohorts>’ and 1 was a case-control study.? The studies were published between 2006 and
2013.

The analytic sample size varied between 3782 and 6,468.° Two studies® 2 were conducted in Australia, 1
study was conducted in the United States,> and the remaining study was conducted in Finland.2

Exposure
All 4 studies used self-reported data in the form of questionnaires, texts, or phone calls to assess
physical activity. One study? also used a multi-sensor arm band to examine physical activity. The
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collected data included frequency, intensity, and type of physical activity. Cauley et al® used the device
to also collect total energy expenditure per day.

Outcomes
The included studies examined the self-reported number of falls, number of injurious falls,>” and risk of
fall-related hip fractures.® Two studies>Z also conducted a medical record review.

Aging Subcommittee: Q1. What is the relationship between physical activity and risk of injury due to a fall?



Populations Analyzed

The table below lists the populations analyzed in each article.

Table 1. Populations Analyzed by All Sources of Evidence

Sex Age

Cauley, 2013 Male Adults 265
El-Khoury, 2013 Adults 260
Gillespie, 2012 Adults 260
Health Quality

>
Ontario, 2008 Male Adults 265
Heesch, 2008 Female Adults 70-75
linattiniemi,

>
2008 Adults >85
Peel, 2006 Adults 265

Adults 53.6—

Zhao, 2016 851
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Supporting Evidence

Existing Meta-Analyses

Table 2. Existing Meta-Analyses Individual Evidence Summary Tables

Meta-Analysis

Citation: El-Khoury F, Cassou B, Charles MA, Dargent-Molina P. The effect of fall prevention exercise
programmes on fall induced injuries in community dwelling older adults: systematic review and meta-
analysis of randomised controlled trials. BMJ. 2013;347:f6234. doi:10.1136/bm|.f6234.

Purpose: To review the current
evidence about the effect of
exercise interventions designed
for community-dwelling older
adults on different outcomes of
injurious falls, based on severity or
medical care.

Timeframe: Inception—2013

Total # of Studies: 17

Exposure Definition: Fall
prevention exercise programs in
facility and at home. Most
included strengthening exercises.
Others included gait, balance,
functional training, and flexibility.
Measures Steps: No

Measures Bouts: No

Examines HIIT: No

Outcomes Addressed: Rate ratio
of injurious falls (ratio of the total
number of injurious falls divided
by the total length of time falls
were monitored [person years]).
Subgroup analyses conducted for
4 categories of injurious falls: All
injurious falls; falls resulting in
medical care; falls resulting in
serious injuries; and falls resulting
in fractures.

Examine Cardiorespiratory Fitness
as Outcome: No

Abstract: Objective To determine whether, and to what extent,
fall prevention exercise interventions for older community
dwelling people are effective in preventing different types of fall
related injuries. Data sources Electronic databases (PubMed, the
Cochrane Library, Embase, and CINAHL) and reference lists of
included studies and relevant reviews from inception to July
2013. Study selection Randomised controlled trials of fall
prevention exercise interventions, targeting older (>60 years)
community dwelling people and providing quantitative data on
injurious falls, serious falls, or fall related fractures. Data
synthesis Based on a systematic review of the case definitions
used in the selected studies, we grouped the definitions of
injurious falls into more homogeneous categories to allow
comparisons of results across studies and the pooling of data.
For each study we extracted or calculated the rate ratio of
injurious falls. Depending on the available data, a given study
could contribute data relevant to one or more categories of
injurious falls. A pooled rate ratio was estimated for each
category of injurious falls based on random effects models.
Results 17 trials involving 4305 participants were eligible for
meta-analysis. Four categories of falls were identified: all
injurious falls, falls resulting in medical care, severe injurious
falls, and falls resulting in fractures. Exercise had a significant
effect in all categories, with pooled estimates of the rate ratios
of 0.63 (95% confidence interval 0.51 to 0.77, 10 trials) for all
injurious falls, 0.70 (0.54 to 0.92, 8 trials) for falls resulting in
medical care, 0.57 (0.36 to 0.90, 7 trials) for severe injurious
falls, and 0.39 (0.22 to 0.66, 6 trials) for falls resulting in
fractures, but significant heterogeneity was observed between
studies of all injurious falls (12=50%, P=0.04). Conclusions
Exercise programmes designed to prevent falls in older adults
also seem to prevent injuries caused by falls, including the most
severe ones. Such programmes also reduce the rate of falls
leading to medical care.

Populations Analyzed: Adults >60

Author-Stated Funding Source: No funding source used.
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Meta-Analysis

Citation: Gillespie LD, Robertson M, Gillespie WJ, Sherrington C, Gates S, Clemson LM, Lamb SE.
Interventions for preventing falls in older people living in the community. Cochrane Database of
Systematic Reviews. 2012;9:CD007146. doi:10.1002/14651858.CD007146.pub3.

Purpose: To assess the
effects of
interventions
designed to reduce
the incidence of falls
in older people living
in the community.

Timeframe: 1946—
2012

Total # of Studies: 159

Exposure Definition:
Any intervention
designed to reduce
falls in older people
(i.e., designed to
minimize exposure to,
or the effect of, any
risk factor for falling).
Interventions grouped
into 6 categories:
gait/balance/function
al training;
strength/resistance
training; flexibility; 3D
(Tai Chi, dance, etc.);
general PA (walking);
and endurance.
Individual and group
exercise assessed
independently.
Measures Steps: No
Measures Bouts: No
Examines HIIT: No

Outcomes Addressed:
Rate of falls. Number
of fallers. Number of
participants sustaining
fall-related fractures.
Examine
Cardiorespiratory
Fitness as Outcome:
No

Abstract: Background: Approximately 30% of people over 65 years of age
living in the community fall each year. This is an update of a Cochrane
review first published in 2009.0bjectives: To assess the effects of
interventions designed to reduce the incidence of falls in older people living
in the community.Search methods: We searched the Cochrane Bone, Joint
and Muscle Trauma Group Specialised Register (February 2012), CENTRAL
(The Cochrane Library 2012, Issue 3), MEDLINE (1946 to March 2012),
EMBASE (1947 to March 2012), CINAHL (1982 to February 2012), and online
trial registers. Selection criteria: Randomised trials of interventions to
reduce falls in community-dwelling older people. Data collection and
analysis: Two review authors independently assessed risk of bias and
extracted data. We used a rate ratio (RaR) and 95% confidence interval (Cl)
to compare the rate of falls (e.g. falls per person year) between intervention
and control groups. For risk of falling, we used a risk ratio (RR) and 95% ClI
based on the number of people falling (fallers) in each group. We pooled
data where appropriate. Main results: We included 159 trials with 79,193
participants. Most trials compared a fall prevention intervention with no
intervention or an intervention not expected to reduce falls. The most
common interventions tested were exercise as a single intervention (59
trials) and multifactorial programmes (40 trials). Sixty-two per cent (99/159)
of trials were at low risk of bias for sequence generation, 60% for attrition
bias for falls (66/110), 73% for attrition bias for fallers (96/131), and only
38% (60/159) for allocation concealment. Multiple-component group
exercise significantly reduced rate of falls (RaR 0.71, 95% Cl 0.63 to 0.82; 16
trials; 3622 participants) and risk of falling (RR 0.85, 95% CI 0.76 to 0.96; 22
trials; 5333 participants), as did multiple-component home-based exercise
(RaR 0.68, 95% Cl 0.58 to 0.80; 7 trials; 951 participants and RR 0.78, 95% ClI
0.64 to 0.94; 6 trials; 714 participants). For Tai Chi, the reduction in rate of
falls bordered on statistical significance (RaR 0.72, 95% Cl 0.52 to 1.00; 5
trials; 1563 participants) but Tai Chi did significantly reduce risk of falling (RR
0.71, 95% CI 0.57 to 0.87; 6 trials; 1625 participants). Overall, exercise
interventions significantly reduced the risk of sustaining a fall-related
fracture (RR 0.34, 95% Cl 0.18 to 0.63; 6 trials; 810 participants).
Multifactorial interventions, which include individual risk assessment,
reduced rate of falls (RaR 0.76, 95% Cl 0.67 to 0.86; 19 trials; 9503
participants), but not risk of falling (RR 0.93, 95% Cl 0.86 to 1.02; 34 trials;
13,617 participants). Overall, vitamin D did not reduce rate of falls (RaR 1.00,
95% Cl1 0.90 to 1.11; 7 trials; 9324 participants) or risk of falling (RR 0.96,
95% Cl 0.89 to 1.03; 13 trials; 26,747 participants), but may do so in people
with lower vitamin D levels before treatment. Home safety assessment and
modification interventions were effective in reducing rate of falls (RaR 0.81,
95% Cl 0.68 to 0.97; 6 trials; 4208 participants) and risk of falling (RR 0.88,
95% Cl 0.80 to 0.96; 7 trials; 4051 participants). These interventions were
more effective in people at higher risk of falling, including those with severe
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visual impairment. Home safety interventions appear to be more effective
when delivered by an occupational therapist. An intervention to treat vision
problems (616 participants) resulted in a significant increase in the rate of
falls (RaR 1.57, 95% Cl 1.19 to 2.06) and risk of falling (RR 1.54, 95% Cl 1.24
to 1.91). When regular wearers of multifocal glasses (597 participants) were
given single lens glasses, all falls and outside falls were significantly reduced
in the subgroup that regularly took part in outside activities. Conversely,
there was a significant increase in outside falls in intervention group
participants who took part in little outside activity. Pacemakers reduced rate
of falls in people with carotid sinus hypersensitivity (RaR 0.73, 95% Cl 0.57 to
0.93; 3 trials; 349 participants) but not risk of falling. First eye cataract
surgery in women reduced rate of falls (RaR 0.66, 95% Cl 0.45 to 0.95; 1 trial;
306 participants), but second eye cataract surgery did not. Gradual
withdrawal of psychotropic medication reduced rate of falls (RaR 0.34, 95%
Cl 0.16 to 0.73; 1 trial; 93 participants), but not risk of falling. A prescribing
modification programme for primary care physicians significantly reduced
risk of falling (RR 0.61, 95% Cl 0.41 to 0.91; 1 trial; 659 participants). An anti-
slip shoe device reduced rate of falls in icy conditions (RaR 0.42, 95% Cl 0.22
to 0.78; 1 trial; 109 participants). One trial (305 participants) comparing
multifaceted podiatry including foot and ankle exercises with standard
podiatry in people with disabling foot pain significantly reduced the rate of
falls (RaR 0.64, 95% Cl 0.45 to 0.91) but not the risk of falling. There is no
evidence of effect for cognitive behavioural interventions on rate of falls
(RaR 1.00, 95% CI 0.37 to 2.72; 1 trial; 120 participants) or risk of falling (RR
1.11, 95% Cl 0.80 to 1.54; 2 trials; 350 participants). Trials testing
interventions to increase knowledge/educate about fall prevention alone did
not significantly reduce the rate of falls (RaR 0.33, 95% CI 0.09 to 1.20; 1
trial; 45 participants) or risk of falling (RR 0.88, 95% CI 0.75 to 1.03; 4 trials;
2555 participants). Thirteen trials provided a comprehensive economic
evaluation. Three of these indicated cost savings for their interventions
during the trial period: home-based exercise in over 80-year-olds, home
safety assessment and modification in those with a previous fall, and one
multifactorial programme targeting eight specific risk factors. Authors'
conclusions: Group and home-based exercise programmes, and home safety
interventions reduce rate of falls and risk of falling. Multifactorial
assessment and intervention programmes reduce rate of falls but not risk of
falling; Tai Chi reduces risk of falling.Overall, vitamin D supplementation
does not appear to reduce falls but may be effective in people who have
lower vitamin D levels before treatment.

Populations Analyzed: | Author-Stated Funding Source: Department of Health Cochrane Review
Adults 260 Incentive Scheme
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Meta-Analysis

doi:10.1093/ije/dyw142.

Citation: Zhao R, Feng F, Wang X. Exercise interventions and prevention of fall-related fractures in
older people: a meta-analysis of randomized controlled trials. Int J Epidemiol. 2016.

Purpose: To explore whether
exercise interventions were
effective in preventing fall-
related fractures in older
people.

Timeframe: Inception—2015

Total # of Studies: 15

Exposure Definition:
Randomized controlled trials
with exercise interventions,
grouped into 6 categories: 1)
resistance or strength training;
2) gait, balance, and functional
training; 3) 3D training
(movement through all three
spatial planes); 4) general PA:
walking; 5) weight-bearing
exercise; and 6) flexibility
training. The intervention
duration ranged from 1.4
months to 4 years,

with training frequencies of 2—
6 times per week. The follow-
up ranged from 6 months to 6
years.

Measures Steps: No
Measures Bouts: No
Examines HIIT: No

Outcomes Addressed: Fall-
related fractures: Fractures
reported were mainly caused
by an event resulting in an
individual unintentionally
coming to rest on the ground,
floor, or other lower level.
Examine Cardiorespiratory
Fitness as Outcome: No

Abstract: BACKGROUND: This meta-analysis aimed to determine
whether exercise interventions were effective in preventing fall-
related fractures in older people. The treatment effects on rate of
falls, leg strength and balance were also examined. METHODS: An
electronic database search was conducted in PubMed, EMBASE, the
Cochrane library and PEDro up to 1 September 2015. Randomized
controlled trials (RCTs) that conducted exercise interventions and
reported fall-related fracture data in older people were included.
The primary outcome was the treatment effects on fall-related
fractures determined by relative risk (RR) and 95% confidence
interval (Cl). The treatment effects on falls, leg strength and
balance were also reported using rate ratio (RaR) with 95% Cl and
standardized mean difference (SMD) with 95% Cl, respectively.
Random effects models were used for meta-analysis. RESULTS:
Fifteen studies including 3136 participants met the inclusion
criteria. Exercise had a beneficial effect on reduction of fall-related
fractures, with pooled estimates of RR 0.604 (95% Cl 0.453 - 0.840,
P =0.003, 12 =0%). The rate of falls (RaR 0.856, 95% CI 0.778 -
0.941, P =0.001, 12 = 45%) and leg strength (SMD 0.613, 95% CI
0.119-1.107, P =0.015, 12 = 76.7%) were also potentially affected
by exercise interventions. These only had a marginally beneficial
effect on balance (SMD 0.468, 95% Cl -0.011 - 0.947, P = 0.055, 12 =
93.6%). CONCLUSIONS: Our findings implied that exercise
interventions were effective in preventing fall-related fractures and
reducing risk factors of fall-related fractures in older people.

Populations Analyzed: Adults
53.6-85.1

Author-Stated Funding Source: Zhejiang Provincial Natural Science
Foundation of China
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Table 3. Existing Meta-Analyses Quality Assessment Chart

AMSTAREXBP: SR/MA Khstry Gillespie, Zhao,
2013 2012 2016

Comprehensive literature search Yes Yes
performed.

Duplicate study selection and
data extraction performed.

Search strategy clearly
described.

Relevant grey literature included
in review.

=2
(]

List of studies (included and
excluded) provided.

Characteristics of included
studies provided.

FITT defined and examined in
relation to outcome effect sizes.
Scientific quality (risk of bias) of
included studies assessed and
documented.

Results depended on study
quality, either overall, or in
interaction with moderators.
Scientific quality used
appropriately in formulating
conclusions.

Data appropriately synthesized
and if applicable, heterogeneity
assessed.

Effect size index chosen
justified, statistically.

Individual-level meta-analysis
used.

() (0] () (0] (0] o (0] (0]
7 7 7 7 73 7 7
I
=2
o

Yes

Practical recommendations
clearly addressed.

Likelihood of publication bias
assessed.

Conflict of interest disclosed.
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High-Quality Existing Report

Table 4. High-Quality Existing Report Individual Evidence Summary Table

Report

Citation: Health Quality Ontario. Prevention of falls and fall-related injuries in community-dwelling
seniors: an evidence-based analysis. Ont Health Technol Assess Ser. 2008;8:1-78.

Source/Sponsor: Ontario Medical Advisory Secretariat,
Ministry of Health and Long-Term Care

Purpose: To identify interventions that may be effective
in reducing the probability of an elderly person’s falling
and/or sustaining a fall-related injury.

Timeframe: January 2000-September 2007

Exposure Definition: Physical exercise interventions:
Most contained a combination of exercises designed to
improve balance, strength, endurance, coordination,
and flexibility. Most were conducted in a group setting;
several incorporated a home-based exercise program to
be completed between group sessions. Exercise
programs were stratified by type—targeted (exercise
tailored to the individual’s needs) and untargeted
(programs that were identical among subjects)—and by
program duration (<6 months and 26 months).
Measures Steps: No

Measures Bouts: No

Examines HIIT: No

Outcomes Addressed: Number of fallers; number of falls
resulting in injury/fracture. Fall defined as unexpected
event in which the participant comes to rest on the
ground, floor, or lower level. Stratification by fall risk:
high (extremely frail or history of previous falls) vs. low.
Examine Cardiorespiratory Fitness as Outcome: No

Relevant Conclusions: High-quality

evidence indicates that long-term exercise

programs in mobile seniors in the homes
of frail elderly persons will effectively
reduce falls and possibly fall-related
injuries in Ontario’s elderly population.

Populations Analyzed: Adults 265

Author-Stated Funding Source: Not
reported
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Table 5. High-Quality Existing Report Quality Assessment Chart

Health
Quality
Ontario,
2008

Research question(s) or purpose and
inclusion/exclusion criteria or scope
delineated prior to search.

=

Inclusion criteria permitted grey
literature.

Comprehensive search performed.

Scientific quality of sources
documented.

Limitations reported and discussed.

=2
(o]

Conclusions substantiated by and
logically connected to evidence and
findings.

Recommendations for future
research provided.

Recommendations were relevant to
the report and supported by
evidence, findings, and conclusions.

Potential conflicts of interest
explained.

Reference list provided.
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Original Research

Table 6. Original Research Individual Evidence Summary Tables

Original Research

Citation: Cauley JA, Harrison SL, Cawthon PM, Ensrud KE, Danielson ME, Orwoll E, Mackey DC.
Objective measures of physical activity, fractures and falls: the osteoporotic fractures in men study. J
Am Geriatr Soc. 2013;61:1080-1088. doi: 10.1111/jgs.12326.

Purpose: To determine the association of total and active energy expenditure and time spent in
sedentary and moderate activities with incident falls and fractures in older men.

Study Design: Prospective cohort
study

Location: United States

Sample: 2,731
Attrition Rate: 41.67%
Sample Power: Not reported

Exposure Measurement
Self-Reported: Physical Activity
Scale for the Elderly (PASE),
physical activity.
Device-Measured: Multi-sensor
armband, estimated total energy
expenditure (EE) in kilocalories per
day. Moderate or greater intensity
was termed active EE; minutes per
day spent in sedentary (metabolic
equivalent of task [MET] <1.5),
moderate (MET 3<6), and vigorous
(MET >6) intensity activities were
guantified.

Measures Steps: No

Measures Bouts: No

Abstract: OBJECTIVES: To determine the association between
objectively measured physical activity (PA), fractures, and falls.
DESIGN: Longitudinal cohort study. SETTING: Six U.S. clinical
sites. PARTICIPANTS: Two thousand seven hundred thirty-one
men with a mean age of 79. MEASUREMENTS: Total and active
energy expenditure (EE) and minutes per day spent in sedentary
and moderate intensity activities were measured for at least 5
days. Energy expended at a metabolic equivalent of greater than
three was termed active EE. Incident nonspine fractures and
falls were identified every 4 months. RESULTS: Seven hundred
fifty-nine (28.2%) men fell at least once over 12 months of
follow-up; 186 (6.8%) experienced one or more fractures over
an average follow-up of 3.5 +/- 0.9 years. The association
between PA and falling varied according to age (P interaction =
.02). Men younger than 80 with the lowest active EE had a lower
risk of falling than men with the highest active EE (relative risk
(RR) =0.75; P trend = .08), whereas men aged 80 and older with
the lowest active EE had a higher risk of falling than men with
the highest active EE (RR = 1.43, P trend = .09). In multivariate
models including health status, men in the lowest quintile of
active EE had a significantly higher risk of fracture (hazard ratio
(HR) = 1.82, 95% confidence interval (Cl) = 1.10-3.00, P trend =
.04) than men in highest quintile. Men with <33 min/d of
moderate activity had a 70% greater risk of fracture (HR = 1.70,
95% Cl = 1.03-2.80). CONCLUSION: Age modifies the association
between PA and falling. Interventions aimed at obtaining more
than 30 minutes of moderate PA per day may reduce fractures,
extending PA guidelines to the oldest old, the fastest-growing
proportion of those aged 65 and older.

Refers to Other Materials: Yes
Examine Cardiorespiratory Fitness
as Outcome: No

Outcomes Examined: Fracture and fall events: Participants were
asked if they had fallen, number of times, and whether any
fractures occurred; study physicians centrally adjudicated
reported fractures from medical records.

Populations Analyzed: Male,
Adults 265

Author-Stated Funding Source: National Institutes of Health
(NIH), National Institute of Arthritis and Musculoskeletal and
Skin Diseases, National Institute of Aging, National Center for
Research Resources, and NIH Roadmap for Medical Research
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Original Research

Citation: Heesch KC, Byles JE, Brown WJ. Prospective association between physical activity and falls in
community-dwelling older women. J Epidemiol Community Health. 2008;62:421-426.

among older women.

Purpose: To explore prospective associations between PA and the risk of falls and fractured bones

Study Design: Prospective cohort

study
Location: Australia
Sample: 6,468

Attrition Rate: 21.01%
Sample Power: Not reported

Exposure Measurement
Self-Reported: Final text,
moderate to vigorous-intensity PA:
number of times in a normal week
engaged in exercise “which makes
you breathe harder” (vigorous)
and in exercise “which does not
make you breathe harder” (less
vigorous) for at least 20 minutes.
Total score created by weighting
vigorous exercise by 5.0
(metabolic equivalents of task
[METSs]) and less vigorous exercise
by 3.0 (METs) and summing both
scores. Scores were also
categorized as none/very low (<5);
low (5-15); moderate (15-25);
high (25-40); and very high (>40).
Measures Steps: No

Measures Bouts: No

Abstract: OBJECTIVE: To explore associations between physical
activity and the risk of falls and fractured bones in community-
dwelling older women. DESIGN, SETTING AND PARTICIPANTS: A
prospective observational survey with three and six-year follow-
ups. The sample included 8188 healthy, community-dwelling
women, aged 70-75 years in 1996, who completed surveys as
participants in the Australian Longitudinal Study on Women's
Health. Women who reported a recent serious injury from
falling were excluded. Outcomes were reports of a fall to the
ground, injury from a fall, and a fractured bone in 1999 and
2002. The main predictor variable was physical activity level in
1996, categorised on the basis of weekly frequency as
none/very low, low, moderate, high and very high. Covariates
were demographic and health-related variables. Logistic
regression models were computed separately for each outcome
in 1999 and 2002. MAIN RESULTS: In multivariable models, very
high physical activity was associated with a decreased risk of
reporting a fall in 1999 (odds ratio (OR) 0.67; 95% Cl 0.47 to
0.95) and in 2002 (OR 0.64; 95% Cl 0.43 to 0.96). High/very high
physical activity was associated with a decreased risk of a
fractured bone in 2002 (OR 0.53; 95% Cl 0.34 to 0.83). No
significant association was found between physical activity and
injury from a fall. CONCLUSIONS: The results suggest that at
least daily moderate to vigorous-intensity physical activity is
required for the primary prevention of falls to the ground and
fractured bones in women aged 70-75 years.

Refers to Other Materials: No
Examine Cardiorespiratory Fitness
as Outcome: No

Outcomes Examined: Fall and fracture: Respondents were
asked whether they had experienced “a fall to the ground (does
not include stumbles, trips),” “been injured as a result of a fall,”
or “broken or fractured any bone/s” in the past 12 months.

Populations Analyzed: Female,
Adults 70-75

Author-Stated Funding Source: Australian Government
Department of Health and Aging
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Original Research

Citation: linattiniemi S, Jokelainen J, Luukinen H. Exercise and risk of injurious fall in home-dwelling
elderly. Int J Circumpolar Health. 2008;67:235-244.

Purpose: To examine the relationship between different types of physical exercise and the risk of
subsequent fall-related injury among older adults.

Study Design: Prospective cohort study

Location: Finland

Sample: 512
Attrition Rate: 0%
Sample Power: Not reported

Intervention: Yes

Intervention Type: Provision of
information/education
Intervention Length: 16 months

Exposure Measurement
Self-Reported: Phone call, physical
exercise during preceding 2 weeks.
Frequency (times) and approximate
duration (minutes) ascertained using
an open-ended question; walking
exercise stratified into quartiles (none,
<60 minutes, 60—140 minutes and
>140 minutes per week); other
exercises were categorized (none, <60
minutes, and >60 minutes during a
week).

Measures Steps: No

Measures Bouts: No

Exposure

Frequency: Not reported

Intensity: Not reported

Time: Not reported

Type: Received recommendations
composed of walking exercise, home
exercise, group exercise, or self-care
exercise.

Examines HIIT: No

Abstract: OBJECTIVES: To examine the relationship between
different types of physical exercise and the risk of
subsequent fall-related injury. STUDY DESIGN: A prospective
study of the home-dwelling elderly. METHODS: A
population sample of home-dwelling subjects aged 85 years
or older (n =512) in northern Finland participated in the
study. Baseline data were collected by home-nursing staff
through postal questionnaires and clinical tests. Frequency
and times of physical exercise--that is, walking exercise and
other exercise (home exercise, group exercise, gardening,
cross-country skiing, dancing, swimming, bicycling)--and
falls were recorded by a nurse examiner, who telephoned
the participants 8 times during a 2-year follow-up period.
Statistical analyses were based on Cox regressions and
pooled logistic regressions. RESULTS: The risk of injury-
causing falls was reduced by other exercise taken at least 1
hour per week compared with corresponding non-exercise;
adjusted odds ratio 0.37 (0.19-0.72) but not by walking
exercise. The risk of injury-causing falls was not increased
by any kind or amount of exercise taken. Female sex, a
history of recent fall-related injury and poor baseline near-
vision acuity were the other significant predictors of injury-
causing falls. CONCLUSIONS: Habitual physical exercise
proved to be safe and some of the exercises were
associated with reduced risk of subsequent fall-related
injury. Female sex, an injury-causing fall in the recent past
and problems with near vision increased the risk.

Refers to Other Materials: Yes
Examine Cardiorespiratory Fitness as
Outcome: No

Outcomes Examined: Injury-causing falls (per-person year):
Medical records of all participants in the health center and
local hospital were examined at the end of follow-up to
check for injury-causing falls.

Populations Analyzed: Adults >85

Author-Stated Funding Source: Juho Vainio Foundation and
Northern Ostrobothnia Hospital District Research Fund
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Original Research

Citation: Peel NM, McClure RJ, Hendrikz JK. Health-protective behaviours and risk of fall-related hip
fractures: a population-based case-control study. Age Ageing. 2006;35:491-497.

Purpose: To contribute to the evidence for the promotion of healthy aging as a population-based
intervention for fall injury prevention among adults.

Study Design: Case-control study

Location: Australia

Sample: 378
Attrition Rate: 2.33%
Sample Power: Yes

Exposure Measurement
Self-Reported: Questionnaire, PA
categorized as sufficient or
insufficient based on minutes per
week in an average week in the
last 6 months spent walking, doing
moderate and/or vigorous activity.
Sport involvement over the life
stages.

Measures Steps: No

Measures Bouts: No

Abstract: BACKGROUND: Fall-related hip fractures are one of
the most common causes of disability and mortality in older age.
The study aimed to quantify the relationship between lifestyle
behaviours and the risk of fall-related hip fracture in
community-dwelling older people. The purpose was to
contribute evidence for the promotion of healthy ageing as a
population-based intervention for falls injury prevention.
METHODS: A case-control study was conducted with 387
participants, with a case-control ratio of 1:2. Incident cases of
fall-related hip fracture in people aged 65 and over were
recruited from six hospital sites in Brisbane, Australia, in 2003-
04. Community-based controls, matched by age, sex and
postcode, were recruited via electoral roll sampling. A
guestionnaire designed to assess lifestyle risk factors, identified
as determinants of healthy ageing, was administered at face-to-
face interviews. RESULTS: Behavioural factors which had a
significant independent protective effect on the risk of hip
fracture included never smoking [adjusted odds ratio (AOR):
0.33 (0.12-0.88)], moderate alcohol consumption in mid- and
older age [AOR: 0.49 (0.25-0.95)], not losing weight between
mid- and older age [AOR: 0.36 (0.20-0.65)], playing sport in older
age [AOR: 0.49 (0.29-0.83)] and practising a greater number of
preventive medical care [AOR: 0.54 (0.32-0.94)] and self-health
behaviours [AOR: 0.56 (0.33-0.94)]. CONCLUSION: With
universal exposures, clear associations and modifiable
behavioural factors, this study has contributed evidence to
reduce the major public health burden of fall-related hip
fractures using readily implemented population-based healthy
ageing strategies.

Refers to Other Materials: No
Examine Cardiorespiratory Fitness
as Outcome: No

Outcomes Examined: Risk of fall-related hip fractures (AOR).

Populations Analyzed: Adults 265

Author-Stated Funding Source: Australian Association of
Gerontology
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Table 7. Original Research Bias Assessment Chart

Nutrition Evidence Library (NEL) Bias Assessment Tool (BAT):
Original Research

Cauley, Heesch, linattinie Peel,
2013 2008 mi, 2008 2006

(???) = Can't Determine

Strategy for recruiting or allocating participants similar
across study groups.

Distribution of critical confounding factors similar across
study groups at baseline, or analysis controlled for
differences between groups.

Accounted for variations in execution of study from
proposed protocol or research plan.

Adherence to study protocols similar across study
groups.

Investigators accounted for unintended concurrent
exposures that were differentially experienced by study
groups and might bias results.

Valid and reliable measures used consistently across
study groups to assess inclusion/exclusion criteria,
exposures, outcomes, and confounders.

Length of follow-up similar across study groups.

In cases of high or differential loss to follow-up, impact
assessed through sensitivity analysis or other
adjustment.

Other sources of bias taken into account in design
and/or analysis of study through matching or other
statistical adjustment.

Adequate statistical methods used to assess primary
outcomes.
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Appendices

Appendix A: Analytical Framework

Topic Area
Aging

Systematic Review Questions
What is the relationship between physical activity and the risk of injuries from falling?
a. Isthere a dose-response relationship? If yes, what is the shape of the relationship?
b. Does the relationship vary by age, sex, race/ethnicity, socio-economic status, or weight status?
c. What type(s) of physical activity are effective for preventing injuries due to a fall?
d. What factors modify the relationship between physical activity and risk of injury due to a fall?

Population
Adults, 50 years and older (Lower age range for included data must be a minimum of 50 years)

Exposure
All types and intensities of physical activity

Comparison
Adults, 50 years and older, who participate in

varying levels of physical activity, including
no reported physical activity

Key Definitions
e  Fall: The act of moving
without control from being
upright to not being upright

Intermediate Outcomes e Injury from a fall: An injury
e Balance e Falls resulting from a fall
e BMI e Functional limitations e Risk of injury from a fall: The
e Bone health e Mobility statistical odds of
e Disease diagnosis e Strength experiencing an injury from
a fall

Endpoint Health Outcomes

e All/any injuries from falls e  Medically attended injuries from falls

e  Fractures from falls e Neck, back, and spine injuries from falls
e Head injuries from falls e  “Pooled” injuries from falls

e Intraabdominal injuries from falls e Reduction in routine activities

e Limitation of daily activities e Sprains from falls
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Appendix B: Final Search Strategy

Search Strategy: PubMed (Systematic Reviews, Meta-Analyses, Pooled Analyses, and High-Quality
Reports)

Database: PubMed; Date of Search: 12/2/2016; 93 results

Set Search Terms

Limit: Language (English[lang])

Limit: Exclude animal only NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh]))

Limit: Exclude child only NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])

NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
AND "adult"[Mesh]))

Limit: Publication Date AND ("2006/01/01"[PDAT] : "3000/12/31"[PDAT])
(Systematic Reviews/Meta-

Analyses)

Limit: Publication Type Include AND (systematic[sb] OR meta-analysis[pt] OR “systematic
(Systematic Reviews/Meta- review”[tiab] OR “systematic literature review”[tiab] OR
Analyses) metaanalysis[tiab] OR "meta analysis"[tiab] OR

metanalyses[tiab] OR "meta analyses"[tiab] OR "pooled
analysis"[tiab] OR “pooled analyses”[tiab] OR "pooled
data"[tiab])

Limit: Publication Type Exclude NOT (“comment”[Publication Type] OR “editorial”[Publication
(Systematic Reviews/Meta- Type])

Analyses)

Falls AND (("Accidental falls"[mh]) OR (("Fall"[tiab] OR "Falls"[tiab] OR

"Slip"[tiab] OR "Slips"[tiab] OR "Trip"[tiab] OR "Trips"[tiab] OR
"Fell"[tiab] OR "Slipped"[tiab] OR "Tripped"[tiab]) NOT
medline[sb]))

Injury AND (("Brain concussion"[mh] OR "Hemorrhage"[mh] OR
"Wounds and injuries"[mh] OR (Limit*[tiab] AND activities[tiab])
OR (Limit*[tiab] AND activity[tiab]) OR (Reduc*[tiab] AND
activities[tiab]) OR (Reduc*[tiab] AND activity[tiab])) OR
(((Broken[tiab] AND bone*[tiab]) OR "Bruise"[tiab] OR
"Bruises"[tiab] OR "Bruised"[tiab] OR "Concussion"[tiab] OR
"Concussions"[tiab] OR "Contusion"[tiab] OR "Contusions"[tiab]
OR "Fracture"[tiab] OR "Fractured"[tiab] OR "Fractures'[tiab] OR
"Hemorrhage"[tiab] OR "Hemorrhages"[tiab] OR
"Hemorrhaging"[tiab] OR "Injuries"[tiab] OR "Injury"[tiab] OR
"Injured"[tiab] OR "Internal bleeding"[tiab] OR "Sprain"[tiab] OR
"Sprained"[tiab] OR "Sprains"[tiab]) NOT medline[sb]))

Physical Activity AND (("Exercise"[mh] OR "Exercise"[tiab] OR "Physical
activity"[tiab] OR "Sedentary lifestyle"[mh] OR "Lifestyle
activities"[tiab] OR "Lifestyle activity"[tiab] OR "Recreational
activities"[tiab] OR "Recreational activity"[tiab] OR "Tai ji"[mh]
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(St [searchTerms |
OR "Yoga"[mh] OR "Activities of daily living"[tiab] OR "Activity of
daily living"[tiab] OR "Free living activities"[tiab] OR "Free living
activity"[tiab] OR "Balance training"[tiab] OR "Qigong"[mh] OR
"Functional training"[tiab]) OR (("Aerobic activities"[tiab] OR
"Aerobic activity"[tiab] OR "Cardiovascular activities"[tiab] OR
"Cardiovascular activity"[tiab] OR "Endurance activities"[tiab] OR
"Endurance activity"[tiab] OR "Physical activities"[tiab] OR
"Physical conditioning"[tiab] OR "Resistance training"[tiab] OR
"strength training"[tiab] OR "Sedentary"[tiab] OR "Tai chi"[tiab]
OR "Tai ji"[tiab] OR "Yoga"[tiab] OR "Walk"[tiab] OR
"Walking"[tiab] OR "Chi kung"[tiab] OR "Qigong"[tiab] OR
"stretching"[tiab]) NOT medline[sb]))
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Search Strategy: CINAHL (Systematic Reviews, Meta-Analyses, Pooled Analyses, and High-Quality
Reports)

Database: CINAHL; Date of Search: 12/8/2016; 4 results
Terms searched in title or abstract

Falls ("Fall" OR "Falls" OR "Slip" OR "Slips" OR "Trip" OR "Trips" OR
"Fell" OR "Slipped" OR "Tripped")
Injury AND ((Broken AND bone*) OR "Bruise" OR "Bruises" OR

"Bruised" OR "Concussion" OR "Concussions" OR "Contusion"
OR "Contusions" OR "Fracture" OR "Fractured" OR
"Fractures" OR "Hemorrhage" OR "Hemorrhages" OR
"Hemorrhaging" OR "Injuries" OR "Injury" OR "Injured" OR
"Internal bleeding" OR "Sprain" OR "Sprained" OR "Sprains"
OR (Limit* AND activities) OR (Limit* AND activity) OR
(Reduc* AND activities) OR (Reduc* AND activity))

Physical Activity AND ("Aerobic activities" OR "Aerobic activity" OR
"Cardiovascular activities" OR "Cardiovascular activity" OR
"Endurance activities" OR "Endurance activity" OR "Exercise"
OR "Physical activity" OR "Physical activities" OR "Physical
conditioning" OR "Resistance training" OR "strength training"
OR “Sedentary” OR "Lifestyle activities" OR "Lifestyle activity"
OR "Recreational activities" OR "Recreational activity" OR "Tai
chi" OR "Tai ji" OR "Yoga" OR "Walk" OR "Walking" OR
“Activities of daily living” OR “Activity of daily living” OR “Free
living activities” OR “Free living activity” OR "Balance
training" OR "Chi kung" OR "Qigong" OR "Functional training"
OR "stretching")

Limit: Publication Type Include AND (“systematic review” OR “systematic literature review”

(Systematic Reviews/Meta- OR "metaanalysis" OR "meta analysis" OR metanalyses OR

Analyses) "meta analyses" OR "pooled analysis" OR “pooled analyses”
OR "pooled data")

Limits 2006-present

English language

Peer reviewed

Exclude Medline records
Human
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Search Strategy: Cochrane (Systematic Reviews, Meta-Analyses, Pooled Analyses, and High-Quality
Reports)

Database: Cochrane; Date of Search: 12/8/16; 42 results
Terms searched in title, abstract, or keywords

("Fall" OR "Falls" OR "Slip" OR "Slips" OR "Trip" OR "Trips" OR
Falls "Fell" OR "Slipped" OR "Tripped")

AND ((Broken AND bone*) OR "Bruise" OR "Bruises" OR
"Bruised" OR "Concussion" OR "Concussions" OR "Contusion"
OR "Contusions" OR "Fracture" OR "Fractured" OR
"Fractures" OR "Hemorrhage" OR "Hemorrhages" OR
"Hemorrhaging" OR "Injuries" OR "Injury" OR "Injured" OR
"Internal bleeding" OR "Sprain" OR "Sprained" OR "Sprains"
OR (Limit* AND activities) OR (Limit* AND activity) OR

Injury (Reduc* AND activities) OR (Reduc* AND activity))

AND ("Aerobic activities" OR "Aerobic activity" OR
"Cardiovascular activities" OR "Cardiovascular activity" OR
"Endurance activities" OR "Endurance activity" OR "Exercise"
OR "Physical activity" OR "Physical activities" OR "Physical
conditioning" OR "Resistance training" OR "strength training"
OR “Sedentary” OR "Lifestyle activities" OR "Lifestyle activity"
OR "Recreational activities" OR "Recreational activity" OR "Tai
chi" OR "Tai ji" OR "Yoga" OR "Walk" OR "Walking" OR
“Activities of daily living” OR “Activity of daily living” OR “Free
living activities” OR “Free living activity” OR "Balance
training" OR "Chi kung" OR "Qigong" OR "Functional training"
Physical Activity OR "stretching")

Limits 2006-present

Cochrane Reviews and Other Reviews

Word variations will not be searched
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Search Strategy: PubMed (Original Research)

Database: PubMed; Date of Search: 12/8/2016; 210 results

Set

Search Terms

Limit: Language

(English[lang])

Limit: Exclude animal only

NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh]))

Limit: Exclude child only

NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
AND "adult"[Mesh]))

Limit: Exclude subheadings
(Original)

NOT (ad[sh] OR aa[sh] OR ci[sh] OR cn[sh] OR dh[sh] OR
de[sh] OR dt[sh] OR em[sh] OR en[sh] OR es[sh] OR eh[sh] OR
ge[sh] OR hi[sh] OR is[sh] OR ip[sh] OR Ij[sh] OR mal[sh] OR
mi[sh] OR og[sh] OR ps[sh] OR py[sh] OR pk[sh] OR pd[sh] OR
po[sh] OR re[sh] OR rt[sh] OR rh[sh] OR st[sh] OR sd[sh] OR
tu[sh] OR th[sh] OR tm[sh] OR tr[sh] OR ut[sh] OR ve[sh] OR
vi[sh])

Limit: Publication Date (Original)

AND ("2006/01/01"[PDAT] : "3000/12/31"[PDAT])

Limit: Publication Type Exclude
(Original)

NOT (“comment”[Publication Type] OR “editorial”[Publication
Type] OR “review”[Publication Type] OR systematic[sb] OR
"meta-analysis"[publication type] OR “systematic
review”[tiab] OR “systematic literature review”[tiab] OR
metaanalysis[tiab] OR "meta analysis"[tiab] OR
metanalyses[tiab] OR "meta analyses"[tiab] OR "pooled
analysis"[tiab] OR “pooled analyses”[tiab] OR "pooled
data"[tiab])

Falls AND (("Accidental falls"[mh]) OR (("Fall"[tiab] OR "Falls"[tiab]
OR "Slip"[tiab] OR "Slips"[tiab] OR "Trip"[tiab] OR "Trips"[tiab]
OR "Fell"[tiab] OR "Slipped"[tiab] OR "Tripped"[tiab]) NOT
medline[sb]))

Injury AND (("Brain concussion"[mh] OR "Hemorrhage"[mh] OR

"Wounds and injuries"[mh] OR (Limit*[tiab] AND
activities[tiab]) OR (Limit*[tiab] AND activity[tiab]) OR
(Reduc*[tiab] AND activities[tiab]) OR (Reduc*[tiab] AND
activity[tiab])) OR (((Broken[tiab] AND bone*[tiab]) OR
"Bruise"[tiab] OR "Bruises"[tiab] OR "Bruised"[tiab] OR
"Concussion"[tiab] OR "Concussions"[tiab] OR
"Contusion"[tiab] OR "Contusions"[tiab] OR "Fracture"[tiab]
OR "Fractured"[tiab] OR "Fractures"[tiab] OR
"Hemorrhage"[tiab] OR "Hemorrhages"[tiab] OR
"Hemorrhaging"[tiab] OR "Injuries"[tiab] OR "Injury"[tiab] OR
"Injured"[tiab] OR "Internal bleeding"[tiab] OR "Sprain"[tiab]
OR "Sprained"[tiab] OR "Sprains"[tiab]) NOT medline[sb]))

Physical Activity

AND (("Exercise"[mh] OR "Exercise"[tiab] OR "Physical
activity"[tiab] OR "Sedentary lifestyle"[mh] OR "Lifestyle
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activities"[tiab] OR "Lifestyle activity"[tiab] OR "Recreational
activities"[tiab] OR "Recreational activity"[tiab] OR "Tai
ji"[mh] OR "Yoga"[mh] OR "Activities of daily living"[tiab] OR
"Activity of daily living"[tiab] OR "Free living activities"[tiab]
OR "Free living activity"[tiab] OR "Balance training"[tiab] OR
"Qigong"[mh] OR "Functional training"[tiab]) OR (("Aerobic
activities"[tiab] OR "Aerobic activity"[tiab] OR "Cardiovascular
activities"[tiab] OR "Cardiovascular activity"[tiab] OR
"Endurance activities"[tiab] OR "Endurance activity"[tiab] OR
"Physical activities"[tiab] OR "Physical conditioning"[tiab] OR
"Resistance training"[tiab] OR "strength training"[tiab] OR
"Sedentary"[tiab] OR "Tai chi"[tiab] OR "Tai ji"[tiab] OR
"Yoga"[tiab] OR "Walk"[tiab] OR "Walking"[tiab] OR "Chi
kung"[tiab] OR "Qigong"[tiab] OR "stretching"[tiab]) NOT
medline[sb]))
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Search Strategy: CINAHL(Original Research)

Database: CINAHL; Date of Search: 12/29/2016; 11 results
Terms searched in title or abstract

Falls ("Fall" OR "Falls" OR "Slip" OR "Slips" OR "Trip" OR "Trips" OR
"Fell" OR "Slipped" OR "Tripped")
Injury AND ((Broken AND bone*) OR "Bruise" OR "Bruises" OR

"Bruised" OR "Concussion" OR "Concussions" OR "Contusion"
OR "Contusions" OR "Fracture" OR "Fractured" OR
"Fractures" OR "Hemorrhage" OR "Hemorrhages" OR
"Hemorrhaging" OR "Injuries" OR "Injury" OR "Injured" OR
"Internal bleeding" OR "Sprain" OR "Sprained" OR "Sprains"
OR (Limit* AND activities) OR (Limit* AND activity) OR
(Reduc* AND activities) OR (Reduc* AND activity))

Physical Activity AND ("Aerobic activities" OR "Aerobic activity" OR
"Cardiovascular activities" OR "Cardiovascular activity" OR
"Endurance activities" OR "Endurance activity" OR "Exercise"
OR "Physical activity" OR "Physical activities" OR "Physical
conditioning" OR "Resistance training" OR "strength training"
OR “Sedentary” OR "Lifestyle activities" OR "Lifestyle activity"
OR "Recreational activities" OR "Recreational activity" OR "Tai
chi" OR "Tai ji" OR "Yoga" OR "Walk" OR "Walking" OR
“Activities of daily living” OR “Activity of daily living” OR “Free
living activities” OR “Free living activity” OR "Balance
training" OR "Chi kung" OR "Qigong" OR "Functional training"
OR "stretching")

Limit: Publication Type Exclude NOT (“systematic review” OR “systematic literature review”
(Original) OR "metaanalysis" OR "meta analysis" OR metanalyses OR
"meta analyses" OR "pooled analysis" OR “pooled analyses”
OR "pooled data")

Limits 2006-present

English language

Peer reviewed

Exclude Medline records

Human
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Search Strategy: Cochrane (Original Research)

Database: Cochrane; Date of Search: 12/29/16; 51 results
Terms searched in title, abstract, or keywords

("Fall" OR "Falls" OR "Slip" OR "Slips" OR "Trip" OR "Trips" OR
Falls "Fell" OR "Slipped" OR "Tripped")

AND ((Broken AND bone*) OR "Bruise" OR "Bruises" OR
"Bruised" OR "Concussion" OR "Concussions" OR "Contusion"
OR "Contusions" OR "Fracture" OR "Fractured" OR
"Fractures" OR "Hemorrhage" OR "Hemorrhages" OR
"Hemorrhaging" OR "Injuries" OR "Injury" OR "Injured" OR
"Internal bleeding" OR "Sprain" OR "Sprained" OR "Sprains"
OR (Limit* AND activities) OR (Limit* AND activity) OR

Injury (Reduc* AND activities) OR (Reduc* AND activity))

AND ("Aerobic activities" OR "Aerobic activity" OR
"Cardiovascular activities" OR "Cardiovascular activity" OR
"Endurance activities" OR "Endurance activity" OR "Exercise"
OR "Physical activity" OR "Physical activities" OR "Physical
conditioning" OR "Resistance training" OR "strength training"
OR “Sedentary” OR "Lifestyle activities" OR "Lifestyle activity"
OR "Recreational activities" OR "Recreational activity" OR "Tai
chi" OR "Tai ji" OR "Yoga" OR "Walk" OR "Walking" OR
“Activities of daily living” OR “Activity of daily living” OR “Free
living activities” OR “Free living activity” OR "Balance
training" OR "Chi kung" OR "Qigong" OR "Functional training"

Physical Activity OR "stretching")
Limits 2006-present
Trials

Word variations will not be searched
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Appendix C: Literature Tree

Existing Systematic Reviews, Meta-Analyses, Pooled Analyses, and Reports Literature Tree
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Original Research Literature Tree
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Appendix D: Inclusion/Exclusion Criteria

Aging Subcommittee
What is the relationship between physical activity and the risk of injury due to a fall?
a. Isthere a dose-response relationship? If yes, what is the shape of the relationship?
b. Does the relationship vary by age, sex, race/ethnicity, socio-economic status, or weight status?
What type(s) of physical activity are effective for preventing injuries due to a fall?
d. What factors modify the relationship between physical activity and risk of injury due to a fall?

o

Category ‘ Inclusion/Exclusion Criteria Notes/Rationale
Publication Include:
Language e Studies published with full text in English

Publication Status | Include:

o Studies published in peer-reviewed journals

e Reports determined to have appropriate suitability
and quality by PAGAC

Exclude:

e Grey literature, including unpublished data,
manuscripts, abstracts, conference proceedings

Research Type Include:

e Original research

e Meta-analyses

e Systematic reviews

® Pooled analyses

e Reports determined to have appropriate suitability
and quality by PAGAC

Study Subjects Include:
e Human subjects
Exclude:
e Athletes only

Age of Study Include:

Subjects e Adults ages 50 and older

e When data are analyzed by age groups, only data
with lower range of 50 or older may be included
(e.g., in a study with individuals 45-90 where data
are presented for three age groups: 45-55, 55-65,
and 65-90, only data for 55—65 and 65-90 may be

included)
Health Status of Include:
Study Subjects e Individuals with chronic conditions

e Frequent fallers

o Individuals in emergency room, care homes,
assisted living, or long-term care facilities

e Individuals who need a cane to walk

Aging Subcommittee: Q1. What is the relationship between physical activity and risk of injury due to a fall?



Exclude:

e Hospitalized patients only (acute care, admitted

into the hospital)

e Nonambulatory adults only (can’t walk, need

wheelchair, need walker)

Comparison Include:

o Adults ages 50 and older who participate in
varying levels of physical activity, including no
reported physical activity

Date of Include:

Publication e Original research published from 2006 to Present

e Systematic reviews and meta-analyses published
from 2006 to Present

Study Design SR/MA/Pooled Analysis/Report Search

Include:

e Randomized controlled trials

e Non-randomized controlled trials

® Prospective cohort studies

e Retrospective cohort studies

e Case-control studies

e Systematic reviews

e Meta-analyses

e Pooled reports

e PAGAC-Approved reports

Exclude:

o Narrative reviews

e Commentaries

e Editorials

o Cross-sectional studies
o Before-and-after studies

Original Research Search
Include:

e Prospective cohort studies

e Retrospective cohort studies

Exclude:

e Randomized controlled trials

e Non-randomized controlled trials
e Case-control studies

e Systematic reviews

e Meta-analyses

e Pooled reports

o PAGAC-Approved reports

o Narrative reviews
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e Commentaries

e Editorials

e Cross-sectional studies
o Before-and-after studies

Exposure/ Include studies in which the exposure or
Intervention intervention is:
o All types and intensities of physical activity
Exclude:
o Studies missing physical activity (mental games
such as Sudoku instead of physical activities)
o Studies of a single, acute session of exercise
e Studies of a disease-specific therapeutic exercise
delivered by a medical professional (e.g., physical
therapist)
e Studies with measures of physical fitness as the
exposure
o Studies of multimodal interventions that do not
present data on physical activity alone
o Studies that only use physical activity as a
confound variable
Outcome Include studies in which the outcome is:

o All/Any injuries from falls

e Fractures from falls

o Head injuries from falls

e Intraabdominal injuries from falls

o Medically attended injuries from falls

e Neck, back, and spine injuries from falls
e “Pooled” injuries from falls

e Sprains from falls

e Limitation of daily activities

e Reduction in routine activities
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