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Falls and fall-related injuries are common in older populations and have negative 
effects on quality of life and independence. Falling is also associated with in-
creased morbidity, mortality, nursing home admission, and medical costs. Korea 
has experienced an extreme demographic shift with its population aging at the 
fastest pace among developed countries, so it is important to assess fall risks and 
develop interventions for high-risk populations. Guidelines for the prevention 
of falls were first developed by the Korean Association of Internal Medicine and 
the Korean Geriatrics Society. These guidelines were developed through an ad-
aptation process as an evidence-based method; four guidelines were retrieved via 
systematic review and the Appraisal of Guidelines for Research and Evaluation 
II process, and seven recommendations were developed based on the Grades of 
Recommendation, Assessment, Development, and Evaluation framework. Because 
falls are the result of various factors, the guidelines include a multidimensional 
assessment and multimodal strategy. The guidelines were developed for primary 
physicians as well as patients and the general population. They provide detailed 
recommendations and concrete measures to assess risk and prevent falls among 
older people.
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BACKGROUND 

Falls are the leading cause of injury among older adults 
and the risk of falls and subsequent fall-related injury 
increases with age [1]. Falls are not only associated with 
morbidity and mortality in older populations, but are 
also related to immobility, decreased quality of life, fear 
of falling, functional dependency, early admission to 
long-term care facilities, and increased medical costs 
[2]. Accordingly, identifying older adults at an increased 
risk of falls and effective fall prevention interventions 
have the potential to reduce fall risk among older in-
dividuals, as well as fall-related disability and medical 
costs [3]. 

In the United States, around one-third of people aged 
65 years or older living in the community fall every year, 
and about half of those who fall do so repeatedly. Al-
though not all falls lead to injury, about 10% result in a 
major injury such as a fracture, serious soft tissue inju-
ry, or traumatic brain injury requiring medical attention 
[4]. In 2012, 2.4 million nonfatal falls among older adults 
were treated in emergency departments and more than 
722,000 of these patients were hospitalized [5]. Accord-
ingly, the direct medical costs of falls, adjusted for infla-
tion, is estimated at $30 billion [6].

The incidence of falls among Chinese older people 
is approximately half of that among Caucasian popu-
lations. A systematic literature review of studies con-
ducted in China, Hong Kong, Singapore, and Taiwan 
revealed that the annual fall rate ranges from 14.7% to 
34% (median, 18%). In four prospective studies, injuries 
were reported by 60% to 75% of those reporting falls, 
with fractures accounting for 6% to 8% of all injuries [7].

Few studies have explored the prevalence and medical 
burden of falls among Korean older adults. One study 
of 351 individuals aged 65 years or older found that 42% 
reported at least one episode of falling in the previous 
12 months, 38% of whom required either the attention 
of a physician or hospitalization [8]. In another study, 
13% of 828 community-dwelling older Korean adults 
experienced falls during the last year [9]. Additionally, 
a questionnaire-based interview survey of 2,295 older 
adults living in rural communities revealed that 32% 
had suffered from fall-related injuries during the previ-
ous year. The direct costs of these injuries were calculat-
ed to be 596,466,000 won (US $1 = ￦1,140) and the total 

socioeconomic costs were estimated to be 1,054,547,000 
won. When the above calculated socioeconomic cost for 
the 2,295 subjects is applied to the 1,067,262 Korean ru-
ral older adults in 2009, the socioeconomic costs due to 
fall-related injuries can be estimated as 343,614,988,000 
won [10]. Accordingly, falls are one of the most common, 
and most important, medical problems among Korean 
older adults. 

Previous studies have identified independent risk fac-
tors for falls or fall-related injuries. Comprehensive man-
agement of identified risks has a clinical benefit in pre-
venting falls [11]. The greatest risk factors for falls include 
previous falls, strength, gait and balance impairments, 
visual impairment, arthritis, disability, depression, and 
cognitive impairment. Additionally, polypharmacy, an-
ti-hypertension or psychotropic medications, arrhyth-
mia, and Parkinson’s disease are reportedly risk factors 
for falls [12-16]. The risk of falls increases with the num-
ber of risk factors, and comprehensive multifactorial as-
sessment and risk factor interventions can decrease the 
risk of falls and improve the health status of older adults 
[17,18].

DEVELOPMENT OF GUIDELINES FOR FALL 
PREVENTION IN KOREA

The guideline committee 
The guideline committee consisted of three subcom-
mittees. A steering committee included the president 
and cabinet members of the Korean Association of In-
ternal Medicine (KAIM); it was responsible for establish-
ing a strategy for guideline development and approving 
a budget. A working group was responsible for devel-
opment and writing the guidelines; it included mem-
bers of the Clinical Practice Guidelines Committee of 
KAIM, one methodology expert (a member of Korean 
Cochrane), and two coordinators. The guidelines were 
developed via multidisciplinary involvement by the 
KAIM and the Korean Geriatrics Society, with a focus on 
rehabilitation medicine, family medicine, orthopedic 
surgery, and neurology. The nominal group technique 
was applied to select the final recommendations, with 
a panel selected from members of the participating so-
cieties. Finally, an External Review Committee consist-
ed of representatives of the participating societies who 
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were not involved in the nominal group technique. The 
working group met 14 times, the external review group 
met once, and an additional seven workshops were held 
to engage in the ADAPTE process. 

The adaptation process of guidelines for fall prevention 
The guidelines were developed using an adaptation 
process based on evidence-based medicine. A method-
ology expert from Korean Cochrane (H.J.K.) participated 
in the development of the guidelines to help develop a 
scientific and standardized method. Clinical questions 
were designed based on PICO (population, interven-
tion, comparison, and outcomes). A systematic review 
was performed to search for relevant guidelines (Fig. 1). 
Candidate guidelines were obtained from the following 
databases on February 20, 2014; MEDLINE, EMBASE, 
Cochrane Library, KoreaMed, Korean Medical Data-
base, Korea Education and Research Information Ser-

vice, National Guideline Clearinghouse, International 
Guideline Library, and Turning Research Into Practice 
(Appendix 1).

Target studies about guidelines published between 
January 1, 2009 and February 20, 2014 were reviewed. 
Inclusion criteria were as follows: (1) evidence-based; (2) 
written in Korean or English; (3) generated through ex-
pert consensus and external review; and (4) latest revised 
version. Guidelines for hospitalized patients, outdated 
versions, and guidelines that were generated using the 
adaptation process were excluded (Fig. 1). Two indepen-
dent reviewers from the working team performed the 
literature review and finally four guidelines were select-
ed. Appraisal of Guidelines for Research and Evaluation 
II (AGREE II) was performed for the selection of seed 
guidelines. Two reviewers evaluated seed guidelines 
based on the Korean-AGREE II developed by the Steer-
ing Committee for Clinical Practice Guideline of Korean 
Academy of Medical Science; this was validated through 
a formal consensus, and its practicality was supported 
through the actual guideline assessment [19]. AGREE II 
includes six domains (scope and purpose, stakeholder 
involvement, rigor of development, clarity of presenta-
tion, applicability, and editorial independence) and is 
comprised of 23 structured key items and two items for 
general assessment. Rigor of development was consid-
ered the most important selection criteria, and finally 
four guidelines were selected with a score greater than 
the scaled final score of 60% ADAPTE (Fig. 2) [19].

Data extract tables were created to extract recommen-
dations for each subheading with reference literatures 
(Appendix 2). We also performed a literature review with 
a de novo method for searching for updated findings for 
each clinical question (PICO). 

The level of evidence for the planning method, qual-
ity, and consistency of each study was evaluated based 
on GRADE (Grades of Recommendation, Assessment, 
Development, and Evaluation) criteria for high overall 
quality of evidence across outcomes (Table 1) [20].

The first draft recommendations were made by the 
working group, and the final recommendations were 
selected using the nominal group technique. Consen-
sus was reached by a panel of experts who were selected 
from the participating societies; they included experts 
in the fields of internal medicine, family medicine, 
neurology, rehabilitation medicine, and orthopedics. 

5,319 Search in electronic databeases and on websites of clearinghouses
: adults, English or Korean:
   690 MEDLINE
1,674 EMBASE
   428 National Guideline Clearinghouse
     18 Guideline International Network
2,509 TRIP database
       0 KMBase 
       0 KoreaMed 
       0 KSI KISS
 

983 Potentially relevant citations identified after liberal screening

18 Retrieved for in-/exclusion by two independent reviewers

4 Guidelines fulfilled formal inclusion and exclusion criteria

1,437 Not relevant in evaluation

14 Formal exclusion guidelines
 1) 8 Guidelines: no clear link between 
        recommendation and supporting evidence
 2) 2 Guideline: for in-patient care only
 3) 0 Guideline: for OTC care only
 4) 1 Guideline: invalid version, timed out 
        by an update

Irrelevant citations excluded after checking for title 
and abstract and removal of duplicates

Figure 1. Flowchart of guideline selection. OTC, over-the-
counter.
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A facilitator presented the first draft recommendations 
and asked the experts to brainstorm ideas; during this 
process, participants did not consult each other or dis-
cuss their ideas. Participants then presented each idea 
through a round robin process, and group discussions 
generated new ideas or eliminated irrelevant ideas. Final 
recommendations were confirmed by a voting process 
(Table 2) [21-24].

A peer review was performed by three reviewers who 
were members of the Korean Geriatrics Society (E.J.L.), 

Korean Academy of Rehabilitation Medicine (J.Y.Y.), and 
Korean Cochrane (H.J.K.). The guidelines for fall pre-
vention were announced publicly at an annual program 
for clinical medical education attended by general prac-
titioners, gastroenterologists, and family doctors (Feb-
ruary 15, 2015). Attendees suggested that supplementary 
material or tools would be helpful to evaluate the risk 
stratification for falls and to determine appropriate ex-
ercises for fall prevention. Therefore, these tools were 
added as a supplement. 

Scope and purpose
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Figure 2. Evaluation of candidate guidelines based on Appraisal of Guidelines for Research and Evaluation II (AGREE II). 
RACGP, Royal Australian College of General Practitioners; US, United States Preventive Services Task Force; NICE, National 
Institute for Health and Care Excellence; AGS/BGS, American Geriatrics Society/British Geriatrics Society.

Table 1. Recommendation strength and level of evidence

Strength of recommendation

Strong Recommendation can apply to most patients in most circumstances.

Weak The best action may differ depending on circumstances or patient or society values. Other
 alternatives may be equally reasonable.

Quality of evidence 

A. High quality Further research is very unlikely to change our confidence in estimated effect.

B. Moderate quality Further research is likely to have important effects on our confidence in estimated effect and 
 may change the estimate.

C. Low quality Further research is very likely to have important effects on our confidence in estimated
 effect and is likely to change the estimate.

D. Very low quality Any estimated effect is very uncertain.

E. Expert opinion Expert opinion
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The fall prevention guidelines will be updated peri-
odically if new study outcomes become available. The 
KAIM financially supported the development of the 
guidelines and there was no other external financial 
support. The guideline committee of the KAIM is an 
independent organization, and there were no internal 
and external influences. All members who participated 
in the guideline development process had no conflicts 
of interest.

RECOMMENDATIONS

1. 	�Primary care physicians should be able to identify 
community-dwelling elderly at an increased risk for 
falls by asking about a history of falls and perform-
ing gait or balance tests. 

Grade of recommendation: 1
Level of evidence: E 

Primary care physicians should be able to identify com-
munity-dwelling older adults at a high risk for falls. Pre-
vious studies have identified independent risk factors of 
falls or fall-related injuries, and fall risk increases as the 
number of risk factors increase. However, it is challeng-
ing to translate these findings into a strategy for primary 
care physicians to reliably identify older adults that re-
quire fall interventions. 

Screening for falls is aimed at preventing or reducing 
fall risk. Any positive answer to the screening questions 
puts the person screened in a high-risk group that war-
rants further multifactorial fall risk evaluation. A his-
tory of falling is most commonly used to identify an 
increased risk for future falling and has generally been 
considered concurrently or sequentially with other key 
risk factors, particularly gait and balance. Previous stud-

ies confirmed that fall history is the most common risk 
factor other than age.

Furthermore, it is simple to obtain information re-
garding fall history. The definition of fall history varies, 
with a history of at least one fall during the previous 12 
months or a history of more serious falls that required 
medical attention. Gait and balance deficits should be 
evaluated in older individuals reporting a single fall as a 
screen for identifying individuals who may benefit from 
a multifactorial fall risk assessment. Older adults at 
higher risk of falling, as identified by screening, should 
be assessed for known risk factors. 

According to the National Institute for Health and 
Care Excellence (NICE) guidelines, older people in con-
tact with healthcare professionals should be asked rou-
tinely whether they have fallen in the past year and asked 
about the frequency, context, and characteristics of the 
falls. Older people reporting a fall or those considered 
at risk of falling should be observed for balance and gait 
deficits and considered for their ability to benefit from 
interventions to improve strength and balance [21]. 

Although the United States Preventive Services Task 
Force did not find evidence for frequent brief falls risk 
assessments, they recommended that primary care phy-
sicians could consider the following factors to identify 
older adults at an increased risk of falls: a history of falls, 
a history of mobility problems, and poor performance 
on the timed Get-Up-and-Go test [22].

In contrast, the American Geriatrics Society/British 
Geriatrics Society (AGS/BGS) guidelines recommend 
that all older adults under the care of a health profes-
sional should be asked at least once a year about falls, 
frequency of falling, and difficulties in gait or balance 
[23]. For individuals who screen positive for falls or fall 
risk, evaluation of balance and gait should be part of 
the multifactorial fall risk assessment. Commonly used 

Table 2. Retrieval of recommendations in the adaptation process 

Guidelines No. of key 
recommendations

Year of 
publication

Strong 
recommendation

Weak 
recommendation

Not 
applicable

RACGP [24] 1, 2, 4, 5, 6, 7 2012 5 0 1

US [22] 1, 2, 3, 5, 6, 7 2010 3 2 1

NICE [21] 1, 2, 4, 6, 7 2013 5 0 0

AGS/BGS [23] 1, 2, 4 2010 3 0 0

RACGP, Royal Australian College of General Practitioners; US, United States Preventive Services Task Force; NICE, National 
Institute for Health and Care Excellence; AGS/BGS, American Geriatrics Society/British Geriatrics Society.
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tests of gait or balance include the Timed Up and Go 
test, the Berg Balance Scale, and the Performance-Ori-
ented Mobility Assessment.

Accordingly, despite the controversy about the fre-
quency of falls risk assessment and tools for gait and 
mobility evaluation, we recommend that primary care 
physicians should be able to identify older adults at an 
increased risk for falls by asking about a history of falls 
and performing gait or balance tests such as the Timed 
Up and Go test, the Berg Balance Scale, and the Perfor-
mance-Oriented Mobility Assessment (Fig. 3). 

2. 	�Multifactorial fall risk assessments to identify mul-
tiple risk factors for falls can reduce the risk of falls 
and improve the health status of older adults at an 
increased risk for falls using screening tests such as 
fall history and abnormality in gait or balance tests. 

Grade of recommendation: 1
Level of evidence: E

Comprehensive multifactorial fall assessments and 
interventions include assessment of multiple risk fac-
tors for falls and providing medical and social care to 
address factors identified during the assessment. A mul-

tifactorial fall risk assessment followed by interventions 
to modify any identified risk factors is considered a high-
ly effective strategy to reduce falls among older adults, as 
this can address the risk factors of falls, and is expect-
ed to lead to more reductions in fall risks than dealing 
with each risk factor separately. Multifactorial fall risk 
assessments are a comprehensive geriatric assessment 
or falls-focused assessment, generally including two 
or more of the following assessments: vision, gait, mo-
bility, muscle strength, medication use, cognitive im-
pairment, orthostatic hypotension, and environmental 
risks. Multifactorial assessments should be performed 
by a healthcare professional with appropriate skills and 
experience. A multifactorial fall risk assessment should 
be performed for community-dwelling older persons 
who report recurrent (≥ 2) falls, difficulties with gait or 
balance, or who seek medical attention or present to the 
emergency department because of a fall [23]. 

According to the NICE guidelines, multifactorial as-
sessments should include fall history, assessment of 
gait, balance, mobility, and muscle weakness, assess-
ment of osteoporosis risk, assessment of the older per-
son’s perceived functional ability and fear of falling, as-
sessment of visual impairment, assessment of cognitive 
impairment and neurological examination, assessment 
of urinary incontinence, assessment of home hazards, 
cardiovascular examination, and medication review.

According to the AGS/BGS guidelines, multifactorial 
fall risk assessments can identify factors associated with 
the increased risk of falling and the most appropriate 
interventions. They list the following components of 
multifactorial fall risk assessments; medication, visual 
acuity, neurological impairment, muscle strength, heart 
rate and rhythm, postural hypotension, feet and foot-
wear, and environmental hazards [23].

Some research has reported that some combination of 
multifactorial fall risk assessments and interventions in 
a select population can provide benefits. However, the 
characteristics of a comprehensive multifactorial assess-
ment and intervention have not been clearly defined, 
and different approaches to classification may lead to 
different results. Additionally, there has been statistical 
heterogeneity and uncertainty regarding the optimal 
combination of multifactorial risk assessments. Overall, 
these comprehensive programs seem to be complicated 
in a primary care setting. The USPSTF does not recom-

Older person visit outpatients clinic

Screening tests for falls

1.  Two or more falls in prior 12 months?
2.  Having difficulty in walking or balance?
  (Timed Up and Go Test, Berg Balance Scale, 
 Performance-Oriented Mobility Assessment)

1. Medication review
2.  Assessment of visual impairment
3.  Assessment of muscle strength
4.  Cardiovascular examination: heart rate, 
 arrhythmia, orthostatic hypotension
5.  Assessment of feet or footwear
6.  Assessment of osteoporosis risk
7.  Assessment of physical function
8.  Assessment of fear of falling
9.  Assessment of cognitive impariment and 
 neurological examination
10.  Assessment of voiding problem
11.  Assessment of home hazards

Multifactorial falls risk assessment

Screen for falls or risk for falling

Multifactorial falls evaluation

Figure 3 . Algorithm of fall assessment for communi-
ty-dwelling elderly.
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mend automatically performing an in-depth multifac-
torial risk assessment in conjunction with comprehen-
sive management of identified risks to prevent falls in 
community-dwelling older adults because the likeli-
hood of benefit is expected to be small [25]. They rec-
ommend that clinicians should consider the balance of 
benefits and harms based on the circumstances of prior 
falls, medical comorbid conditions, and patient values 
in determining whether this service is appropriate in 
individual cases.

However, for older adults at an increased risk for falls 
based on screening tests such as fall history and abnor-
malities in gait or balance tests, multifactorial fall risk 
assessments and interventions can decrease the risk of 
falls and improve health status. Therefore, we recom-
mend that primary care physicians perform multifacto-
rial fall risk assessments to identify multiple risk factors 
for falls and improve the health status of older adults 
at an increased risk for falls using screening tests such 
as fall history and abnormalities in gait or balance tests 
(Fig. 3).

3. 	�The use of combined vitamin D and calcium sup-
plementation may be recommended to prevent 
fractures in community-dwelling elderly who are at 
an increased risk for falls.

Grade of recommendation: 2
Level of evidence: E 

 
4. 	�Vitamin D supplementation may be recommended 

to prevent falls in community-dwelling older peo-
ple who have low vitamin D levels. 

Grade of recommendation: 2
Level of evidence: E 

Vitamin D is known to play an important role in 
bone tissue. The effects of vitamin D on intestinal ab-
sorption of calcium and bone mineralization increase 
bone mineral density and decrease the risk of fracture. 
Several lines of clinical evidence suggest the existence 
of a link between vitamin D and muscle or nerve func-
tion [26-28]. Vitamin D deficiency or insufficiency may 
result in metabolic bone disease, may increase the risk 
of fall, and is associated with increased risk for several 
health conditions including cardiometabolic diseases, 
infection, and autoimmune diseases [29,30]. A major 

reason for vitamin D deficiency is the lack of cutaneous 
production of vitamin D by ultraviolet due to an indoor 
lifestyle. Thus, vitamin D deficiency is very common in 
Western countries, as well as Korea [31]. Aging is also 
an important cause of vitamin D deficiency. Vitamin D 
plays an important role in elderly people at increased 
risk of fracture [32]. Therefore, determining whether 
to replenish vitamin D in community-dwelling older 
people to reduce falls or fractures is important. Many 
studies have analyzed the effect of vitamin D on falls and 
fractures in the relatively healthy elderly, but the results 
have been inconsistent. This could be due to potential 
confounders such as the characteristics of participants, 
vitamin D alone or the combination of vitamin D and 
calcium, the dosage and form of vitamin D, treatment 
period of vitamin D, or the baseline level of vitamin D. 
Thus, each set of guidelines includes slightly different 
recommendations. The U.S. Preventive Services Task 
Force recommends vitamin D supplementation to pre-
vent falls in community-dwelling adults aged 65 years 
or older at an increased risk for fall or older persons 
with proven or suspected vitamin D deficiency [22,23]. In 
contrast, the NICE has made no firm recommendations 
about the use of vitamin D for this indication, because of 
uncertainty regarding the relative contribution to frac-
ture reduction and the dose and route of administration 
required [21]. 

The recommendations in these guidelines are derived 
from meta-analysis of randomized controlled trials 
[25,33]. A meta-analysis of 14 trials (n = 28,135) that eval-
uated the efficacy of fall prevention by supplementation 
with vitamin D, either alone or with calcium co-supple-
mentation, did not reveal statistically significant differ-
ences in rate of falls, risk of falling, or risk of fracture. 
Analysis limited to the elderly at higher fall risk revealed 
no significant differences in either rate of falls or risk 
of falls. However, vitamin D supplementation to older 
people with lower vitamin D levels significantly reduced 
the rate of falls (relative risk [RR], 0.57; 95% confidence 
interval [CI], 0.37 to 0.89) and risk of falls (RR, 0.70; 95% 
CI, 0.56 to 0.87). 

The effects of vitamin D on fractures differ depending 
on the characteristics of the participants and co-supple-
mentation with calcium. Vitamin D alone produced no 
statistically significant reduction in hip fracture or any 
fracture. In contrast, administration of both vitamin D 
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and calcium was associated with a significant reduction 
in the incidence of hip fracture (RR, 0.84; 95% CI, 0.74 
to 0.96), non-vertebral fracture (RR, 0.86; 95% CI, 0.78 to 
0.96), and any fracture (RR, 0.95; 95% CI, 0.90 to 0.99). In 
a subgroup analysis by residential status, these effects 
for fracture reduction were observed only in institu-
tional residents, and were not significant in communi-
ty-dwelling older people (hip fracture: RR, 0.91; 95% CI, 
0.77 to 1.09; any fracture: RR, 0.96; 95% CI, 0.91 to 1.01).

Adverse effects were not affected by vitamin D alone. 
However, there was a small increase in the risk of gas-
trointestinal symptoms (RR, 1.05; 95% CI, 1.01 to 1.09) 
and a significant increase in renal calculi and renal dis-
ease (RR, 1.17; 95% CI, 1.03 to 1.34), especially for vitamin 
D plus calcium supplementation. Hypercalcemia was 
more common in people receiving calcitriol, a vitamin 
D analogue, compared to those receiving placebo or 
control (RR, 4.41; 95% CI, 2.14 to 9.09). Other systemic 
reviews have found an increased association of cardio-
vascular disease with calcium and/or vitamin D supple-
mentation, particularly in people with a higher dietary 
calcium intake [34]. However, this association remains 
controversial. Additionally, it should be considered that 
daily calcium intake in the Korean population is very 
low (511.0 ± 7.0 mg) compared to that of participants en-
rolled in these studies [35].

In conclusion, routine supplementation of vitamin D 
for fall and fracture prevention for community-dwelling 
healthy older people is not recommended. However, vi-
tamin D supplementation for elderly people who have 
lower vitamin D levels may prevent falls. Combined 
vitamin D and calcium supplementation may prevent 
fractures in elderly people at an increased risk of fall or 
fracture. A small but significant increase in gastroin-
testinal symptoms and renal disease is associated with 
vitamin D and/or calcium. Therefore, supplementation 
with vitamin D and/or calcium for older people living in 
the community should be individualized. 

5.	� Supplementation with vitamin D may be recom-
mended for elderly people residing in long-term 
care settings for the prevention of falls. 

Grade of recommendation: 2
Level of evidence: A 

Elderly residing in long-term care settings are at high 

risk for falls and fracture and are frequently deficient 
in vitamin D. Effective important interventions are re-
quired to reduce falls in this specific high-risk group.

Two trials were conducted: oral vitamin D3 plus cal-
cium or oral vitamin D2 plus calcium versus a control 
group supplied with calcium. These two trial results 
both revealed a statistically significant reduction in the 
rate of falls [36,37]. However, another trial involving oral 
vitamin D3 (800 IU plus calcium 1,200 mg vs. matching 
placebo control group) revealed no significant reduction 
in fall risk [38]. After hospital discharge, neither vita-
min D supplementation nor a home-based program of 
quadriceps resistance exercise improved the risk of fall 
compared to a control group, but patients in the exer-
cise group were at an increased risk of musculoskeletal 
injury [39]. An intervention group (oral vitamin D 800 
IU plus calcium 1,200 mg) was compared with a control 
group (calcium 1,200 mg). Although there were fewer 
falls in the vitamin D group, neither the mean number 
of falls or time to first fall differed between groups [40]. 
Elderly people residing in long-term care settings were 
randomly assigned to receive one of four doses of vita-
min D (200, 400, 600, 800 IU) or a placebo control for 5 
months. The highest vitamin D group (800 IU) had few-
er fallers and a lower incidence rate of falls (72%) than 
the placebo control group [41]. In vitamin D2 (2.5 mg) 
or control groups living in care homes, no significant 
reductions in risk of falls or fractures were observed [42]. 
The effects of multivitamin supplementation, which 
included oral vitamin D3 400 IU and calcium 360 mg, 
were investigated for 6 months. There was a statistically 
significant reduction in rate of falls, but not in risk of 
falls [43].

According to the AGS/BGS Clinical Practice Guideline 
for Prevention of Falls in Older Persons (2010), vitamin 
D supplements of at least 800 IU daily should be pro-
vided to elderly people residing in long-term care set-
tings with proven or suspected vitamin D insufficiency. 
Additionally, vitamin D supplements of at least 800 IU 
daily should be considered for elderly people residing in 
long-term care settings who have gait or balance disor-
ders or who are at high risk for falls [23].
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6. 	�We recommend regular exercise to prevent falls and 
fall risk in community-dwelling elderly people.

Grade of recommendation: 1
Level of evidence: A 

Elderly people who have healthy living habits, avoid 
sedentary lifestyles, and undergo physical exercise such 
as walking and other muscle exercises often maintain 
their health and have an independent daily life. 

Falls may cause fractures, which can make it impossi-
ble for elderly people to live independently. Therefore, 
many studies have focused on fall prevention, including 
the benefits of physical exercise in improving the func-
tional capacity of frail elderly people. Exercise programs 
tailored to this population are known to be effective [44].

Grahn Kronhed et al. [45] compared the fall incidence 
rate between two groups of people who engaged in reg-
ular exercise or did not engage in regular exercise for a 
period of 1 year in 2009. The regular exercise group had 
an average fall incidence of 0.6, whereas the non-exer-
cise group had an average fall incidence of 0.8, and the 
difference between the two groups was statistically sig-
nificant. In 2010, Clemson et al. [46] reported that those 
who regularly performed balance exercises and muscle 
strengthening had a significantly lower fall rate than 
those who did not. One group of elderly people living 
in the community performed exercises for 30 to 90 min-
utes with one 10-minute break two to three times every 
week. This group had more fall prevention effects than 
a control group [47]. One study investigated fall inci-
dence rates among those who engage in multiple forms 
of exercise (muscle strengthening, balance training, en-
durance training, and cooperation training) compared 
to rates among those who do not exercise, and report-
ed that those who engaged in multiple exercises had 
a significantly lower fall incidence rate. The multiple 
exercises improved the functional indexes of the physi-
cally weak elderly [48]. Cadore et al. [49] performed a me-
ta-analysis of 79 studies, and found that elderly people 
who engage in muscle strength or endurance exercises 
two to three times every week have a significantly lower 
fall incidence rate than those who do not. Regular exer-
cise performed at home is also effective in preventing 
falls [50].

The fall prevention guidelines proposed by the US/UK 
Geriatrics Society in 2010 strongly recommend that reg-

ular and multi-layered exercises be included in fall pre-
vention programs for the elderly [23]. The NICE guide-
lines recommend muscle strength and balance exercises 
to prevent falls among elderly people living in local com-
munities, especially those who have experienced repeat-
ed falls, and suggested that the exercise be ordered and 
managed by experts [21]. USPSTF suggests that fall risk 
can be reduced when exercise and physical therapy are 
applied to high fall-risk groups of elderly patients living 
in local communities, and reported that this can lead to 
a 13% decrease in falls [22].

In conclusion, regular exercise is required to prevent 
falls among community-dwelling older adults.

7. 	�We recommend balance training, strengthening ex-
ercise, aerobic exercise, or resistance exercise to pre-
vent falls and fall risk among community-dwelling 
elderly.

Grade of recommendation: 1 
Level of evidence: A 

Regular exercise can prevent falls among communi-
ty-dwelling elderly. Exercise among community-dwell-
ing elderly is classified as group-based exercise or home-
based exercise. Home-based exercise has advantages 
such as being less expensive and allowing long-term 
performance. Regular exercise in home-based programs 
improves physical function, prevents falls, maintains 
bone mineral density, and is feasible within daily life. 
Strengthening exercises and balance training in home-
based exercise decreases the risk of fall [51,52]. However, 
home-based programs also have limitations in terms of 
lower compliance and being less effective than group-
based exercise [53,54]. 

Static and dynamic balancing exercises can be used 
to improve balance among community-dwelling el-
derly. Balance exercises may include sit-to-stands, tan-
dem standing, tandem gaiting, unipedal standing, knee 
bends, change in direction, catching/throwing a ball, 
and tai-chi [48,55-58].

Strengthening exercises may include ankle cuff weights 
[57], thera bands [59], and various resistance exercises [60]. 
They may also include walking, exercise on stationary cy-
cles, and knee and hip extensions performed with a one-
leg press in a sitting position. Aerobic and resistive exer-
cises include hip abduction and extension in a standing 
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position [61]. The appropriate amount and type of exer-
cise depends on individual health status. In conclusion, 
community-dwelling elderly persons at high risk of 
falling should undergo balance training, strengthening 
exercises, aerobic exercises, and/or resistance exercises.
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Appendix 1. Key words for systematic review

MEDLINE

1. "fall"[tiab] OR "falls"[tiab] 106787
2. "Accidental Falls"[Mesh] 
3. 1 OR 2 
4. "guideline"[Publication Type] OR "guidelines as topic"[MeSH Terms] OR "Critical Path-
ways"[Mesh] 
5. "guidelines"[TIAB] OR "guideline"[TIAB] OR "Critical Paths"[TIAB] OR "Critical Path"[TIAB] OR 
"Clinical Pathways"[TIAB] OR "Clinical Pathway"[TIAB] 
6. 4 OR 5 
7. 3 AND 6 
8. Humans 

106,787
14,775

112,298
144,909

188,918

275,581
2,267

690

EMBASE
1. 'fall':ab,ti OR 'falls':ab,ti 
2. 'falling'/exp 
3. 1 OR 2 
4. 'practice guideline'/exp 
5. 'nursing care plan'/exp OR 'nursing protocol'/exp OR 'refusal to participate'/exp
6. 4 NOT 5 
7. 'guidelines':ab,ti OR 'guideline':ab,ti OR 'Critical Pathways':ab,ti OR 'Clinical Pathways':ab,ti OR 
'Clinical Pathway':ab,ti 
8. 6 OR 7 
9. 3 AND 8 
10. Humans 

133,775
23,972

143,936
301,413

944

300,469
262,840

460,745
4,249
1,674

Duplication of MEDLINE AND EMBASE 549

NGC

1. Keyword: fall OR falls 
2. Age of target population: aged (65 to 79 years), aged, 80 and over
3. 1 AND 2

428
256

          -

GIN

fall OR falls 19

TRIP database

1. fall OR falls 
Australia & New Zealand
Canada 
UK 
USA 
Other 

2. Title only (fall OR falls) 
Australia & New Zealand
Canada 
UK 
USA 
Other 
Duplicate references 
Final 

256
233

902
1,006

112

4
4
6

27
1
5

37

NGC, National Guideline Clearinghouse; GIN, Guidelines International Network; TRIP, Turning Research Into Practice.
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Appendix 2. Data extraction form 

Recommendation SR/MA RCT NRCS
Consen-

sus
Expert 

opinion
Level of 
evidence

1.	� Primary care physicians should be able to identify
	  community-dwelling elderly at an increased risk for falls by 
	  asking about a history of falls and performing gait or balance		
	  tests.

0 0 0 0 3 E

2. 	�Multifactorial fall risk assessments to identify multiple risk  
 factors for falls can reduce the risk of falls and improve the   
 health status of older adults at an increased risk for falls.

0 1 0 3 E

3. 	�The use of combined vitamin D and calcium supplementation  
 may be recommended to prevent fractures in community- 
 dwelling elderly who are at an increased risk for falls.

2 2 0 0 0 E

4. 	�Vitamin D supplementation may be recommended to prevent   
 falls in community-dwelling older people who have low vitamin  
 D levels.

2 0 0 0 0 B

5. 	�Supplementation with vitamin D may be recommended for  
 elderly people residing in long-term care settings for the  
 prevention of falls.

5 A

6.	We recommend regular exercise to prevent falls and fall risk in
 	  community-dwelling elderly people.

6 11 0 0 A

7. 	�We recommend balance training, strengthening exercise,  
 aerobic exercise, or resistance exercise to prevent falls and fall   
 risk among community-dwelling elderly.

0 26 0 0 A

Detailed reports can be identified in Korean version of “Evidence-based guideline for fall prevention in Korea” in “Korean J 
Med 2015;89:752-780.
SR/MA, systemic review/meta-analysis; RCT, randomized controlled trial; NRCS, non-randomized comparative study. 
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