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Background: Despite the increasing number of older adults as the population ages, there is a lack
of frailty prevention guidelines for community-dwelling older adults. The Korean Frailty and Ag-
ing Cohort Study conducted systematic review on contributors to frailty and developed guidelines
on the primary prevention of frailty in community-dwelling older adults. Methods: This study
updated a previous systematic review of contributors to frailty by adding the most recent articles.
Based on this updated systematic review, experts in geriatrics and gerontology developed guide-
lines for preventing frailty using the Delphi method. Results: These guidelines categorized the
recommendations into physical activity, resilience, oral health, management of non-communica-
ble diseases, involvement in society, smoking cessation, and eating various kinds of food. Conclu-
sion: Unlike previous frailty-related guidelines, this study developed evidence-based frailty pre-
vention guidelines based on a systematic review. The guidelines are expected to contribute to the
healthy aging of community-dwelling older adults by the primary prevention of frailty.
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INTRODUCTION

to respond to internal and external stressors is weakened, increas-

ing the likelihood of adverse health outcomes such as disability,

The aging population is a global trend. The proportion of the  hospitalization, institutionalization, and death.”™ Eventually,

world’s population aged 65 years or older is projected to reach frailty is a state of declined biological homeostasis that resists en-

15.9% of the total population by 2050." The results of several
studies have shifted the perspective of aging from chronological to
biological age, resulting in the concept of frailty.z)

Frailty is a vulnerable condition in which the intrinsic capacity

tropy.z)

The prevalence of frailty is global. The reported community
prevalence in high-income countries is 10%-12%"" and increases
with age to 15.7% and 26.1% in those aged 80-84 and 85 years or
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older, respectivelyj) The prevalence of prefrailty is reported at
41.6%. Therefore more than half of the older population in high-in-
come countries is related to frailty or prefrailty. The prevalence of
frailty and prefrailty in middle-and low-income countries is 17.4%
and 49.3%, respectively, higher than that in high-income coun-
tries.” In Korea, the reported prevalence of frailty and prefrailty is
2.5%-12.4% and 27.7%-49.7%, respectively.m)

A recent meta-analysis reported an incidence of frailty and pre-
frailty in communities of 43.4 and 150.6 cases per 1,000 per-
son-years, respectively. The change from robust to frailty was 12.0
cases per 1,000 person-years, whereas the change from prefrailty to
frailty was 62.7 cases per 1,000 person-years.

The critical point in frailty is that it is a dynamic concept that
frailty is preventable and can be reversed to robustness in some
cases.”"" Nevertheless, there remains a lack of frailty prevention
guidelines for community-dwelling older adults. Moreover, despite
the importance of self-care in frailty prevention, literature reviews
of modifiable contributors to frailty are also lacking,

Therefore, this study conducted a systematic review on contrib-
utors to frailty and applied the Delphi method to develop frailty
prevention guidelines for community-dwelling older adults. These
evidence-based guidelines can contribute to the primary preven-
tion of frailty by improving self-care among community-dwelling

older adults.

MATERIALS AND METHODS

Team

The guidelines were developed as part of the Korean Frailty and
Aging Cohort Study (KFACS). The KFACS is a nationwide multi-
center study that aimed to identify and analyze causes and effects

1516 The guideline development team comprised a multi-

of aging.
disciplinary group, including three geriatricians, three preventive
medicine and public health experts, four nutritionists, three physi-

cal education experts, and one social welfare expert.

Key Questions

The detailed contents of structured key questions for the article
search are shown in Table 2. Since there has not been a clear sum-
mary of the contributors of frailty previously, the intervention/ex-
posure items have been comprehensively set to cover as many con-
tributors as possible. The outcomes were limited to physical frailty
identified by validated tools based on the phenotype or cumulative
deficit model. In addition, the study design was limited to cohort
studies considering that randomized clinical trials that set out-
comes as the occurrence of frailty are challenging to conduct and

recommendations should be applicable to the community.
Evidence Retrieval

The search strategy, including systematic reviews, was based on a

decision tree of the systematic review in the WHO Handbook for

Table 1. Scope of developing the guideline

Purpose and Scope PIPOH Scope
The purpose of these guidelines is to prevent frailty by helping Population Community-dwelling adults aged 60 years or older
community-dwelling older adults avoid frailty risk factors and ob- ~ Intervention Avoidance of risk factors of frailty
tain/maintain protective factors. In this context, this study devel- Aglalilllts;uon/ maintenance of factors protective against
oped evidence-based guidelines with which older adults can com- Professionals/patients Community-dwelling adults aged 60 or older
ply in the real world (Table 1). Outcome Physical frailty
Healthcare setting Community
Table 2. PICOTSS framework for key questions
PICOTSS Contents
Population Community-dwelling adults aged 60 years or older
Intervention/exposure  Modifiable contributors (physical activity, nutrition, cognitive activity, social activity, and other lifestyles), management of non-commu-
nicable diseases

Comparison A group not acquiring/maintaining modifiable protective factors

A group not avoiding modifiable risk factors

A group not managing non-communicable diseases
Outcome Physical frailty
Time A follow-up period of 1 year or more
Setting Community
Study design Cohort study
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Guideline Development.m First, a systematic review published in
2017 was identified as a result of searching for systematic reviews
related to the key questions.lg) The quality of this systematic re-
view was evaluated by assessing the methodological quality of sys-
tematic reviews (AMSTAR 2)19) It was evaluated to be of high
quality. Therefore, the development team used it for guideline de-
velopment.

However, since this systematic review was conducted on articles
published between January 2005 and September 2016, the devel-
opment team updated the systematic review by adding more re-
cent articles (January 2016-December 2018). To minimize miss-
ing articles, the overlapping period of 9 months was created.

For consistency, we used the same inclusion criteria as those
used in a previous systematic review to search for updates. First,
the included articles were as follows: (1) original articles, (2) arti-
cles related to contributors of frailty, (3) articles on communi-
ty-dwelling older adults, and (4) articles whose outcome was frail-
ty. Second, we included articles that used (1) a longitudinal study
design, (2) a clear definition of frailty, and (3) specific tools to
measure frailty and that included (4) subjects aged 60 years or old-
er. The search formula was the same as that used in the previous
systematic review. The search sources were the Embase on Ovid,
Ovid MEDLINE, Cochrane Library, Web of Science, and CI-
NAHL EBSCOhost databases.

Previous systematic review
(Jan 2005 - Sep 2016)
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Two public health experts (doctor 1, MPH 1) independently re-
viewed the titles and abstracts of the identified articles to select
those that met the inclusion criteria. In the case of disagreement,
the inclusion of an article was decided through discussion with a
third party. Next, two experts independently conducted a full-text
review of the selected articles, with disagreements resolved through
discussion with a third party.

The quality of each article was also evaluated using the Quality
of Reporting of Observational Longitudinal Research, as described
in a previous systematic review.”” The total score for this tool was
30 points. As in the previous systematic review, articles with > 15
and > 20 points were judged to be of adequate and high quality, re-
spectively. Likewise, two people evaluated each article inde-
pendently and resolved disagreements through discussion with a
third party.

The articles included in the previous systematic review were also
reviewed. In addition, articles unsuitable for developing guidelines,
such as articles irrelevant to frailty prevention and those about
contributors that could not be modified, were removed. Finally, 28
articles were selected for guideline development (Fig. 1). All se-
lected articles used the phenotype model, which evaluates physical
functions such as gait speed and handgrip strength but does not
evaluate other areas such as cognition, social status, and oral health.
The list of all articles can be found in Supplement A.

Updated systematic review
(Jan 2016 - Dec 2018)

Records identified through
database searching (n=8,109)

Articles retrieved by screening
review references (n=3)

Records identified through
database searching (n=4,648)

'

,

Records after duplicates
removed (n=4,283)

!

Titles and abstracts screened
(n=3,832)

Records excluded (n=3,661) <«

Papers excluded after evaluation of full-text: l

- Not a longitudinal study design or data Full-text articles assessed for
not longitudinally analyzed (n=140) eligibility (n=171)

- No tool used to assess frailty (n=2) l

- Baseline sample's age <60 (n=2)

Studies included in qualitative

Papers excluded after further review: N synthesis (n=23)
- Frailty management, not frailty l
prevention (n=5)

- Non-modifiable factor (n=4)
- Baseline sample's age <65 (n=1)

Studies adequate for guideline
development (n=13)

.

.

Records after duplicates
removed (n=2,911)

!

Titles and abstracts screened
(n=1,527)

>

Records excluded (n=1,492)

!

Full-text articles assessed for
eligibility (n=35)

'

Papers excluded after
evaluation of full-text:

- Low quality (n=1)

- Non-inclusion criteria (n=7)

Studies included in qualitative
synthesis (n=26)

!

Studies adequate for guideline
development (n=15)

.

Syudies included in guideline development (n=28)

Fig. 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart.
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Papers excluded after further
review:

- Frailty management, not
frailty prevention (n=8)

- Non-modifiable factor (n=2)

- Duplicated with previous
systematic review (n=1)
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Draft Guideline Statements

From the 28 selected articles, 51 recommendations related to the
prevention of frailty were prepared by organizing the contributors
to frailty. However, the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) system was not applied.
The GRADE is a representative grading system to evaluate articles
according to the certainty of the evidence and strength of the rec-
ommendations. The certainty of the evidence is rated based on the
study design, while the strength of the recommendations is rated
according to the certainty of the evidence, benefit-harm assess-
ment, preference and value, and cost-effectiveness.””

These guidelines are based on cohort studies; therefore, the cer-
tainty of the evidence was homogenous and low. In addition, these
guidelines have little harm, high applicability, and high cost-effec-
tiveness; thus, the strength of the recommendations is also likely to
be homogeneous and strongly recommended.

However, given that the target population is community-dwelling
older adults, the gap between low certainty of evidence and strong
recommendations is likely to confuse the target population. More-
over, information beyond the guideline text itself is likely to impair
the applicability to community-dwelling older adults. Consequently,
there was little benefit in the application of the grading system.

Reaching Agreement on Recommendations
We applied the Delphi method to reach a consensus. A question-
naire was prepared for each recommendation, with answer sheets
made on a 9-point Likert scale. The Delphi survey was conducted
in two rounds. The second round included only recommendations
that did not reach a consensus in the first round. Agreement was
defined as 75% or more answers within 7-9 points, ambivalence as
75% or more answers within 4-6 points, and disagreement as 75%
or more answers were 1-3 points.zz’zs)

Finally, a consensus was reached on 41 recommendations. Ex-
cept for one recommendation, which reached ambivalence, all
others reached an agreement. To improve the acceptability and us-
ability among community-dwelling older adults, the recommenda-
tions are categorized into six domains: resilience, oral health,
non-communicable disease management, involvement in society,
smoking cessation, and eating various kinds of food.

However, no cohort study has assessed physical activity, which is
a significant frailty intervention. As randomized clinical trials have
evaluated physical activity, the guideline development team includ-
ed physical activity recommendations from the Development of
Clinical Intervention Guidelines on Prevention and Management
of Frailty (unpublished) developed in the second year of the
KFACS in these guidelines.

This unpublished guideline was developed by conducting a sys-

tematic review (Supplement B) and then implementing the Delphi
method. It recommended exercise and combined interventions of
exercise and nutrition to improve frailty (Supplement C). However,
only one of the supporting evidence in this unpublished guideline
included non-frail subjects in the study and could be a study related
to primary prevention. Therefore, these prevention guidelines rec-
ommended physical activity based on supporting evidence.
Through this process, the present guidelines for frailty preven-
tion were established. After external review, these guidelines com-
prising seven domains, including physical activity, were finalized.

RESULTS

The guidelines for frailty prevention categorized the recommenda-
tions into seven domains: physical activity, resilience, oral health,
management of non-communicable disease, involvement in soci-
ety, smoking cessation, and eating various kinds of food. This
study also created the “PROMISE” mnemonic to define and dis-
seminate these guidelines (Table 3).

Physical Activity

Make multicomponent exercise a way of life

The prevalence of frailty is 1.9 times higher among those who do
not perform multicomponent exercise than among those who do.
Multicomponent exercise refers to physical activities that include
resistance, aerobics, balance, and flexibility training. The intensity
of these multicomponent exercises should be increased incremen-
tally over 2-3 weeks. Multicomponent exercise can reduce seden-
tariness, prevent frailty, and even prevent disability.””

Resilience
Manage psychological problems with mental health professionals
A positive effect reduced the risk of frailty by 8%.” Additionally,

the higher the number of depressive symptoms, the greater the
risk of frailty,” which increases by up to 2.2 fold.”” Moreover, ap-

Table 3. Frailty prevention mnemonics: PROMISE

PROMISE mnemonics

Physical activity

Resilience

Oral health

Management of non-communicable diseases
Involvement in society

Smoking cessation

Eating various kinds of food
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athy and high levels of loneliness increase frailty risk by 2.9 and
1.9 times, respectively.zg‘zq) Therefore, psychological difficulties in
old age should be managed with the help of mental health profes-

sionals.
Oral Health

Take care of your teeth and gums

Each additional tooth preserved in old age reduces the risk of frail-
ty by 5%." A weak maximum bite force increases the risk of frailty
by 2.8 fold™ and severe periodontitis increases the risk of frailty by
2.1 fold. Teeth should also be brushed three times daily to main-
tain oral hygiene, while dentures should be washed daily. Finally,
oral health checkups and tartar removal should be performed ev-
ery 6 months to manage oral health.

Management of Non-communicable Diseases

Actively manage your chronic conditions

High blood pressure,r'm) diabetes, stroke, chronic obstructive pul-

) )

.30 . 32 .
osteoporosis,”’ metabolic syndrome, ) arthri-

33)

monary disease,”’
tis,m and chronic pain™’ increase the risk of frailty. In old age,
non-communicable diseases must be actively managed by regular-
ly seeing a doctor. Vision and hearing impairment are additional
health challenges that are easily overlooked. The risk of frailty in-
creases by 2.1 fold when vision is impaired™” and by 1.4 fold when
hearing is impaired.”” Problems with vision or hearing should be

managed by a doctor.

Review medications regularly

The risk of frailty increases by 5.6 fold in people who take six or
more drugs.” Older adults often take various drugs for multimor-
bidity. Regular medication reviews should be conducted to evalu-
ate polypharmacy, and overlapping or unnecessary drugs should

be discontinued.
Involvement in Society

Meet people often

Decreased social activities, social roles, or relationships (social
frailty) increase the risk of frailty by 3.9 fold.”” These guidelines
recommend going out and visiting friends as often, in addition to
talking to people every day, and if this is difficult, talking over the
phone is recommended.

Take care of yourself and your partner
A spouse’s depressive symptoms increase the risk of one’s depres-
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sive symptoms; similarly, a spouse’s frailty also increases an indi-
vidual's risk of frailty.” Therefore, frailty prevention with a partner

is more effective than alone.
Smoking Cessation

Stop smoking

Smoking increases the risk of frailty by 1.5-2.9 times.”*””*” Smok-
ing cessation positively affects health, even in old age. Smoking
causes various diseases and frailty; therefore, we recommend quit-
ting smoking as soon as possible.

Eating Various Kinds of Food

Maintain a balanced diet

The consumption of fish,4°) fruits and vegetables,“) low-fat milk,
and low-fat yogurtm reduces the risk of frailty. In old age, eating
habits are fixed, and preparing meals is challenging; therefore, old-
er adults frequently eat simple meals such as rice, kimchi, or instant
foods. These unbalanced diets increase the risk of frailty; therefore,

we recommend the conscious eating of a variety of foods.

Eat sufficient food

Lower intakes of protein and vitamin D increase the risk of frailty
by up to 2.4 fold*” and 1.6 fold, respectively. Intakes of vitamin
B6, folic acid, vitamin C, and vitamin E below the recommended
dietary allowances (RDA) also increase the risk of frailty (Supple-
ment D).* Among the 10 vitamins, older adults with <5 RDAs
have a 2.8-fold increased risk of frailty."” In addition, being under-
weight (body mass index < 18.5 kg/m”) increases the risk of frailty
by 1.7 fold.”” Therefore, eating can prevent frailty. However, as the
risk of frailty increases by 1.4—4 fold in older adults with or at risk
of obesity (body mass index > 30 kg/m’),”*”” food consumption
should be reduced.

DISCUSSION

This study developed guidelines for the primary prevention of
frailty in community-dwelling older adults based on the results of a
systematic review. Because older adults have complex medical con-
ditions owing to physiological changes, multimorbidity, polyphar-
macy, and interactions,” the approach to frailty should be com-
prehensive.46) By setting comprehensive key questions for the sys-
tematic review, the development team tried to capture the contrib-
utors of frailty as much as possible.

Based on the identified evidence, experts in geriatrics and geron-
tology derived recommendations using the Delphi method. As the

Ann Geriatr Med Res 2021;25(4):237-244
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users of these guidelines are community-dwelling older adults and
not health practitioners, this study attempted to improve the ac-
ceptability of the guidelines by organizing recommendations span-
ning various areas. Thus, we categorized the guidelines for prevent-
ing aging into seven areas: physical activity, resilience, oral health,
chronic disease management, social participation, smoking cessa-
tion, and various food intake.

However, this study had some limitations. First, the evidence
used to develop these guidelines was based on the results of cohort
studies. Thus, the recommendations lacked certainty of the evi-
dence and it was not easy to apply the GRADE system to the
guidelines. Second, because the guidelines were developed based
on known contributors to frailty, the recommendations were inev-
itably presented in a limited area.

In conclusion, these frailty prevention guidelines were devel-
oped by reflecting the contributors to frailty through a systematic
review. The guidelines must be continuously updated by consider-
ing new scientific evidence. Therefore, the development team
plans to update these guidelines through regular systematic re-
views and also develop frailty management guidelines for health
Ppractitioners.

‘We hope that these guidelines based on scientific evidence will
contribute to the prevention of frailty and help the healthy aging of
community-dwelling older adults. A Korean version of the guide-
line is provided in Supplement E.

SUPPLEMENTARY MATERIALS

Supplementary materials can be found via https://doi.org/10.
4235/agmr.21.0072.
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