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Abstract

Introduction

O

BACKGROUND: We developed clinical practice guidelines to provide
health care providers with evidence-based recommendations for
decisions related to the effective management of frailty and pre-frailty
using nutrition and physical activity interventions.
METHODS: We based the recommendations on two systematic reviews
with meta-analyses. Nutrition, physical activity, and combined nutrition
and physical activity interventions for adults ≥65y were considered
if study populations were identified as frail using a frailty tool or
assessment. Risk of bias and certainty of evidence were evaluated.
We included physical outcomes, mobility, frailty, cognitive function,
activities of daily living, falls, quality of life, diet quality, energy/fatigue
levels, health services use, and caregiver outcomes.
RESULTS: Overall, mobility improvements were moderate with
nutritional strategies that optimize dietary intake, various types of
physical activity interventions, and interventions that combine nutrition
and physical activity. Physical outcomes, such as body mass and
muscle strength, improved moderately with nutritional strategies and
interventions that combined nutrition with physical activity. Frailty
status improved with multi-component physical activity interventions.
Strong recommendations include optimizing dietary intake, performing
physical activity, and adopting interventions that combine nutrition and
physical activity. We strongly recommend various types of physical
activity including muscle strengthening activities, mobilization
or rehabilitation exercises, and multi-component physical activity
interventions.
INTERPRETATION: Tailored nutrition and physical activity
interventions based on individual goals and health status are
associated with improved clinical and physical outcomes. While the
recommendations facilitate shared decision-making, we identified sparse
application of validated frailty assessments and lack of standardized
research outcomes as critical gaps in knowledge.

lder adults are disproportionately affected by frailty,
defined as an increased vulnerability to negative
health outcomes resulting from decline in reserve
and function across multiple physiologic systems (1, 2). In
Canada, it is estimated that 1.5 million people are frail, which
may grow to well over two million Canadians within the next
10 years (3). Frailty is not an inevitable part of aging, although
it is considered a major public health concern because it
increases the risk for negative health outcomes, including falls,
delirium, hospitalization, functional dependency, admission
to continuing care and death (4-8). Frailty is a dynamic state
which can improve, but more commonly can worsen (9).
Conversely, pre-frailty is considered a multi-dimensional and
potentially reversible risk state that is present before frailty
develops (10). While both older adults with frailty and prefrailty could be relatively independent those with frailty face a
greater number of health deficits and have less capacity to resist
negative consequences of stressors compared to those with
pre-frailty. Since the ability to reduce frailty severity is more
likely in its early stages, preventing frailty in the first place or
intervening when pre-frailty is present are considered the most
effective means of preserving older adults’ independence and
quality of life (9, 11).
Weight loss and low physical activity, among other factors
such as social support and cognitive function, are important
contributors to frailty and its progression, primarily through
bone, muscle, tolerance, and cardiovascular health implications.
The management of older adults with frailty and pre-frailty
with a holistic care approach, including nutrition and physical
activity interventions, can reduce the risk of adverse health
outcomes (12). Although the benefits of nutritional and physical
activity interventions for older adults with frailty have been
described (13, 14), their effectiveness on frailty severity and
important health outcomes have not been synthesized for
use by health care providers. Physical activity guidelines are
available for healthy older adults (15); however, there are no
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Three external content and methods experts provided blinded
reviews of the research questions, literature search protocols,
and analytic framework for the systematic reviews. The
protocols were registered in PROSPERO (CRD42020144819;
CRD42020144556) and are available at https://www.crd.york.
ac.uk/prospero/.
We performed literature searches for each PICO question
in four electronic databases (MEDLINE, EMBASE, Cochrane,
and CINAHL). Only English language published literature
was included from database inception up to July 2019. Full
search strategies are presented in Appendix C. All nutrition
and combined interventions, including randomized and quasiexperimental designs, with a control group were considered.
Combined approach interventions had to include both nutrition
and physical activity components (but no other type of
intervention such as memory tasks) in the same intervention, as
compared to a control group. All physical activity interventions
were considered, including those performed independently,
supervised, assisted, or in a group setting. Respiratory training
was excluded from physical activity interventions. For all
studies, a control group was defined as usual care, routine care,
or minimal contact that did not include any intervention or
treatment group components. For all outcomes, the effects of
interventions were compared to minimal contact intervention
or usual care. Where possible, unadjusted intention-to-treat
data were extracted and assessment of risk of bias was done
using the Cochrane Collaboration risk-of-bias tool (21) for
randomized control trials (RCTs). Papers were graded for
confidence in the effect and assigned a level of confidence
using the GRADE (Grading of Recommendations, Assessment,
Development, and Evaluation) system (22) whereby evidence is
assessed at 1 of 4 confidence levels (very low, low, moderate,
or high) based on specific criteria (Table 1). We developed
evidence to decision (EtD) tables to summarize the evidence for
all critical outcomes, explicitly record judgements made during
data interpretation, and determine the direction and strength
of recommendations. For the full search strategy and methods
description refer to the evidence reviews (19, 20).
For each recommendation, judgements were made about
the net benefit of the intervention, indicating whether it was
positive, negative, or uncertain. Strong recommendations
indicate that the intervention is likely to have benefits that
outweigh any risk, and that most health care providers would
prescribe this intervention (23). Strong recommendations
may not apply to all persons in all conditions since no
recommendation can consider all the individual circumstances.
Weak (i.e., conditional) recommendations imply that whilst
some health care providers would prescribe the intervention,
some would not because of the balance between harms and
benefits of the intervention (24). The Steering Committee

clinical practice guidelines (CPGs) that provide evidencebased recommendations about nutrition and physical activity
specifically for older adults living with frailty and pre-frailty.
Targeted nutrition and physical activity guidelines for this
population are important because of the specific care needs
associated with frailty, complex comorbidities, and functional
loss. The CPGs presented in this paper are evidence-based and
can be incorporated into the care plans of older adults with
frailty or pre-frailty along with consideration of the individual’s
health, energy needs, and goals (16). These newly developed
nutrition and physical activity CPGs for older adults living with
frailty and pre-frailty fill a critical clinical practice gap, as well
as identify avenues for further research.
The objective of the CPGs is to provide health care
professionals with evidence-based recommendations for the
management of frailty and pre-frailty using nutrition and
physical activity interventions as part of a holistic care plan.
The target population is individuals aged 65 years and older,
who have been assessed and identified as frail or pre-frail, and
who may be residing in community or continuing care settings.

Methods
The development of these guidelines followed the Appraisal
of Guidelines, Research and Evaluation (AGREE II) framework
(17) and is reported according to the AGREE Reporting
Checklist (18). An interdisciplinary CPG Steering Committee
(See Appendix A for membership) was established in 2018
consisting of experts from across Canada with clinical and
content expertise in frailty, aging, nutrition, physical activity,
and knowledge translation. The Steering Committee met
regularly in-person and via teleconference to establish the
guideline priorities and develop the research questions based on
a population, intervention, comparator, and outcomes (PICO)
format. In partnership with MERST (McMaster Evidence
Review and Synthesis Team), we conducted two systematic
reviews to determine the effectiveness of: 1) nutrition and
combined nutrition and physical activity interventions, and 2)
physical activity interventions for older adults with frailty and
pre-frailty (19, 20). We included studies with participants aged
65 years and older who were identified as frail or pre-frail using
a frailty tool, or other explicit author-established frailty criteria.
The harms and health outcomes of interest were selected,
broadly grouped, and their importance determined according
to a majority voting process by the Steering Committee. We
included clinical outcomes (e.g., frailty as measured by a valid
tool), self-reported outcomes (e.g., quality of life as measure by
a standardized tool), health services use (e.g., hospitalization),
and caregiver outcomes (e.g., caregiver burden). See Appendix
B for a complete list of outcomes for each systematic review.
Table 1. GRADE Ranking of Evidence
High

Further research is very unlikely to change our confidence in the estimate of effect

Moderate

Further research is likely to have an important impact on the confidence in the estimate of effect and may change the estimate

Low

Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate

Very Low

Any estimate of the effect is very uncertain
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Table 2. Key recommendations for older adults with frailty or pre-frailty
Strong Recommendations

Weak Recommendations

Nutrition

Physical Activity

We recommend that older adults who are living with frailty or pre-frailty adopt combined physical activity and
nutrition strategies.

We recommend nutritional strategies to optimize dietary We recommend that older adults living with frailty or
intake in older adults living with frailty and pre-frailty.
pre-frailty perform muscle strengthening activities.
We recommend that older adults living with frailty or
pre-frailty perform physical activity.
We recommend that older adults living with frailty or prefrailty perform mobilization or rehabilitation exercises.
We recommend that older adults living with frailty or
pre-frailty perform multi-component physical activity
(i.e., incorporating combinations of aerobic, resistance,
balance, and flexibility training)
We suggest that older adults living with frailty or pre- We suggest that older adults living with frailty or prefrailty consume protein fortified foods/supplements.
frailty perform aerobic physical activity.

95% CI: 0.001 to 0.3; 7 studies: n=694) (20). There was no
significant effect on body weight, body mass index (SMD:
-0.18, 95% CI: -0.51 to 0.16; 4 studies: n=284) and quality of
life (SMD: -0.12, 95% CI: -1.39 to 1.15; 1 study, n=243). The
impact on caloric intake was reported in five studies as assessed
at 12 to 24 weeks (25, 27, 28, 31, 32); however, there was no
statistically significant increase in the intake of calories per day.
There was serious risk of bias for all outcomes, except quality
of life, but no harms or adverse events were identified.

developed recommendations based on the highest level of
evidence and judgements from the EtD tables, as well as
through consensus. Following drafting of recommendations,
we invited key stakeholders to participate in a full-day virtual
stakeholder meeting to discuss the draft recommendations.
Stakeholders from across Canada included: family physicians,
physiotherapists, nurses, geriatricians, kinesiologists, members
of stakeholder organizations (e.g., Dietitians of Canada)
and content experts (See Appendix D for a complete list of
participants). All participants in the guideline development
disclosed actual and potential conflicts of interest using a
standardized reporting form. Those who had competing
interests were not restricted in their participation but were asked
to abstain where conflict could be perceived.

Recommendation 2: We suggest that older
adults living with frailty or pre-frailty consume
protein fortified foods/supplements. [weak
recommendation; low certainty of evidence]

Recommendations

We considered five RCTs comprised of a total 344
individuals (27, 28, 30-32). The amount and type of protein
supplementations in four of the included studies were: 25g
protein/day (27), 30g protein/day (28), 24g whey protein/day
(30), and 16g soy protein/day (32). The fifth study assigned
the intervention group 1.2g/kg of protein to 1.5g/kg of protein/
day; however, the amount of additional protein was not reported
(31). The protein content of diets in the control groups ranged
from 0.8g/kg/day to 1.05g/kg/day; this range is potentially
inadequate to support improvements in frailty and other
outcomes.
Overall, there was a positive effect of moderate certainty
for physical outcomes (SMD: 0.16; 95% CI: 0.01 to 0.31; 5
studies: n=344) and mobility (SMD: 0.20, 95% CI: 0.02 to 0.39;
5 studies: n=344) (20). There was no statistically significant
difference in body weight, body mass, frailty, or caloric intake.
All studies had a serious risk of bias, but no harms or adverse
events.

We developed eight CPG statements using best available
evidence and expert consensus (Table 2). The guidelines may
be applied across care settings with consideration for the older
adults’ goals and practitioner expertise.

Recommendation 1: We recommend nutritional
strategies to optimize dietary intake in older
adults living with frailty and pre-frailty [strong
recommendation; low certainty of evidence]
This recommendation was based on eight RCTs comprised
of a total of 1071 individuals (25-32). The interventions
included: vitamin D supplementation (26), protein
supplementation (28, 30, 31), diet supplementation with a
commercial formulation (27, 29), and dietary modification to
enhance nutrient density (25, 32). Overall, there was a positive
effect of moderate certainty on frailty (SMD: -0.22, 95% CI:
-0.44 to -0.01; 3 studies: n=255), physical outcomes (e.g.,
activities of daily living, muscle strength, appendicular lean
mass) (SMD: 0.16; 95% CI: 0.02 to 0.29; 7 studies: n= 694),
and mobility (e.g., gait speed, timed up and go, sit to stand
test, balance, short physical performance battery) (SMD: 0.15,
5
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Recommendation 3: We recommend that older
adults living with frailty or pre-frailty perform
physical activity [strong recommendation; moderate
certainty of evidence]

1 study: n=45). Low certainty evidence suggests that muscle
strengthening activities may make little or no difference to
activities of daily living (SMD: 0.16, 95% CI: -0.05 to 0.37;
2 studies: n=278). There is very low certainty evidence on the
effects of muscle strengthening activities on cognitive function
(SMD: 0.45, 95% CI: 0.19 to 0.72; 1 study: n=45), quality of
life (SMD: 0.15, 95% CI: -0.33 to 0.63; 1 study: n=70), or risks
of falling (RR: 0.78, 95% CI: 0.37 to 1.65; 2 studies: n=442)
(19). We did not find any evidence on the effectiveness of
muscle strengthening activities on fatigue level and hospital
service use.
The findings demonstrate that some elements of mobility
would be improved by muscle strengthening. Yet, most studies
reported non-significant improvements in comprehensive scores
of mobility, such as the short physical performance battery.
Five studies did not report adverse effects of muscle
strengthening. Of the four that studied adverse effects, a single
study (36) reported falls and admissions to the hospital or care
homes with no significant difference between the intervention
and the control groups.

We considered twenty-six studies (20 RCTs, three quasiexperimental trials, two prospective cohort studies, one
prospective controlled clinical trial) with a total enrolment of
8022 participants for this recommendation (25, 29, 33-56).
The studies included had several types of physical activity
interventions, including aerobic activity, muscle strengthening,
mobilization/rehabilitation, and multi-component physical
activity. Moderate certainty evidence suggests that physical
activity reduces older adults’ level of frailty (SMD: -1.29,
95% CI: -2.22 to -0.36; 4 studies: n=244) (19). This finding
is strengthened by additional moderate certainty evidence
suggesting that physical activity reverses frailty (RR: 0.58, 95%
CI: 0.36 to 0.93; 4 studies: n=2050).
Moderate certainty evidence also suggests that physical
activity improves mobility (SMD: 0.60, 95% CI: 0.37 to 0.83;
19 studies: n=1724), activities of daily living (SMD: 0.50, 95%
CI: 0.15 to 0.84; 9 studies: n=910), and quality of life (SMD
0.60, 95% CI: 0.13 to 1.07; 6 studies: n=500) of older adults
living with frailty or pre-frailty (19). Additionally, moderate
certainty evidence suggests that physical activity has a small
effect on cognitive functions (SMD: 0.35, 95% CI: 0.09 to
-0.61; 5 studies: n=377).
Low certainty evidence suggests that physical activity makes
little to no difference in the fatigue level experienced by older
adults living with frailty or pre-frailty (SMD: -0.27, 95% CI:
-0.65 to 0.12). Very low certainty evidence suggests there is no
effect of physical activity on older adults’ risks of falling (RR:
0.80, 95% CI: 0.51 to 1.26; 7 studies: n=724). Potential harms
of physical activities were included in 12 of the 26 included
studies. None of the harms were serious or significantly
different compared with the control group.
It is uncertain whether one type of physical activity is
superior to others for improving clinical, self-reported, or health
services use outcomes because the relative effectiveness of the
different types of physical activity was not evaluated.

Recommendation 5: We recommend that older
adults living with frailty or pre-frailty perform
mobilization or rehabilitation exercises [strong
recommendation; moderate certainty of evidence]
Mobilization and rehabilitation exercises were defined
as low-intensity physical activities that challenge balance,
flexibility, coordination, and may incorporate technical training
to facilitate safe movement. We considered four RCTs with
a total enrolment of 478 individuals for this recommendation
(48, 49, 53, 56). Moderate certainty of evidence suggests
that mobilization or rehabilitation exercises may improve
mobility (SMD: 0.29, 95% CI: 0.17 to 0.42; 3 studies: n=330)
and activities of daily living (SMD 0.48; 95% CI: 0.28 to
0.67; 1 study: n=182) (19). Low certainty evidence suggests
that mobilization or rehabilitation exercises have no effect on
cognitive function (SMD: 0.12, 95% CI: -0.10 to 0.34; 1 study;
n=116) or risks of falling (RR: 0.88, 95% CI: 0.69 to 1.12; 1
study; n=184).
Mobilization and rehabilitative exercise interventions seem
to be safe. One study (48) reported adverse events. Angina
cases were higher in the intervention group, but the rates of
other adverse events (e.g., falls, musculoskeletal problems,
chest pain, death) did not differ significantly between the
intervention and control groups.

Recommendation 4: We recommend that
older adults living with frailty or pre-frailty
perform muscle strengthening activities [strong
recommendation; moderate certainty of evidence]
We considered eight studies comprising a total of 1058
individuals (33, 36, 39, 40, 44, 46, 50, 52). Five of these
studies were RCTs and three were quasi-experimental trials.
Moderate certainty evidence suggests that muscle strengthening
improves mobility (SMD: 0.57, 95% CI: 0.08 to 1.06; 6 studies:
n=722) and reverses frailty severity (RR: 0.21, 95% CI: 0.10
to 0.43; 1 study: n=66) (19). However, very low certainty
evidence reported no effect of muscle strengthening on frailty
severity in older adults (SMD: -0.20, 95% CI: -0.79 to 0.39;
6
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Recommendation 6: We recommend that
older adults living with frailty or pre-frailty
perform multi-component physical activity (i.e.,
incorporating combinations of aerobic, resistance,
balance, and flexibility training) [strong
recommendation; moderate certainty of evidence]

improve mobility of older adults living with frailty or pre-frailty
(SMD: 0.71, 95% CI: 0.23 to 1.20) (19). It is uncertain whether
aerobic physical activity improves the activities of daily living,
cognitive function, or fatigue of older adults living with frailty
or pre-frailty. Indeed, very low certainty evidence suggests
that aerobic physical activity has no effect on activities of daily
living (SMD: 0.46, 95%CI: -0.03 to 0.94), cognitive function
(SMD: 0.15, 95% CI: -0.50 to 0.80), or fatigue (SMD: -0.39,
95% CI: -0.87 to 0.09) (19).
The harms of aerobic activity for older adults with frailty
are unknown because they were not reported in the included
study (42). We found no evidence related to aerobic activity
interventions for older adults in continuing care settings.

This recommendation was based on 11 RCTs comprised of
2646 participants (25, 29, 34, 35, 38, 41, 43, 45, 47, 54, 55).
Moderate certainty evidence suggests that multi-component
physical activity interventions have a large effect on reducing
frailty severity (SMD: -1.57, 95% CI: -2.57 to -0.57; 3
studies: n=199) (19). This finding is strengthened by moderate
certainty evidence that multi-component physical activity can
reverse frailty (RR: 0.72, 95% CI: 0.63 to 0.83; 3 studies:
n=1472). Moderate certainty evidence also suggests that multicomponent physical activity interventions have a medium effect
size in improvements in mobility (SMD: 0.75, 95% CI: 0.40 to
1.10; 9 studies: n=636) (19).
Similarly, moderate certainty evidence suggests that multicomponent physical activity have medium-sized effects on
improving cognitive function (SMD: 0.62, 95% CI: 0.12 to
1.11; 2 studies: n=180) and quality of life (SMD: 0.68, 95% CI:
0.16 to 1.21; 5 studies: n=430) (19). Low certainty evidence
suggests that multi-component physical activity interventions
may improve performance of activities of daily living of older
adults living with frailty or pre-frailty (SMD: 0.64, 95% CI:
0.004 to 1.27; 5 studies: n=414).
However, multi-component physical activity interventions
may make little or no difference to older adults’ risks of falling
or health services use. Low certainty evidence suggests that
multi-component physical activity had no effect on number
of falls (SMD: -0.37, 95% CI: -0.81 to 0.07), risk of falling
(RR: 0.62, 95% CI 0.16 to 2.47), emergency visits (SMD:
-0.21, 95% CI: -0.65 to 0.23), or risk of hospitalization (RR:
0.52, 95% CI: 0.05 to 5.56) (19). It remains uncertain whether
older adults living with frailty or pre-frailty should perform
multi-component physical activity interventions to reduce their
fatigue level. Very low certainty evidence suggests that multicomponent physical activity reduces fatigue levels (SMD:
-0.23, 95%CI: -0.85 to 0.39; 2 studies: n=148).
Many studies did not report adverse events. Minor events,
such as pain, were managed by adjusting the training program.
We suggest that consideration be placed on the presence of
comorbidities that may affect participation, such as arthritis or
other causes of joint pain.

Recommendation 8: We recommend that older
adults who are living with frailty or pre-frailty
adopt combined physical activity and nutrition
strategies [strong recommendation; low certainty of
evidence]
This recommendation was based on five RCTs (25, 43,
57-59), two case-control trials (60, 61) and one pilot trial (62)
with a total enrolment of 971 participants. Diet counselling
was used as the nutrition intervention in four studies: faceto-face (57, 58), via telephone (61), or with cooking classes
(43). Four studies included fortified/enhanced foods including
whey protein (60) or supplements (25, 28, 59, 62). The role of
micronutrient (i.e., vitamin) supplementation was not addressed
by these studies. Six studies focused their physical activity
interventions on muscle strengthening (43, 58-62), while others
used a multi-component approach (25, 57).
There was a positive effect of moderate certainty for physical
outcomes (SMD: 0.19, 95%CI: 0.06 to 0.32; 6 studies: n=514)
and mobility (SMD: 0.25, 95%CI: 0.02, 0.48; 6 studies: n=514)
(20). Frailty severity was reduced in five studies of moderate
certainty. There was no effect on diet quality, but this was of
very low certainty due to inconsistency and imprecision of diet
assessment. In the three studies that reported quality of life
there was no effect, and the certainty of evidence was low (20).
Combined physical activity and nutrition interventions seem
to be safe. The most common adverse event reported by the
intervention arm participants was back pain. There was serious
risk of bias across all studies.

Discussion
These evidence-informed CPGs provide recommendations
for the use of both nutrition and physical activity to improve
physical functioning in older adults with frailty and pre-frailty.
Nutrition and physical activity are evidence-based lifestyle
factors that can be modified by an individual, with proper
support from social or healthcare systems, to help reduce frailty
severity. Notwithstanding, older adults with frailty and prefrailty are a special population that, depending on the severity
of frailty, may present to a health practitioner with complex
needs, which would need to be identified and addressed prior

Recommendation 7: We suggest that older adults
living with frailty or pre-frailty perform aerobic
physical activity [weak recommendation; low
certainty of evidence]
This recommendation was based on one RCT that studied
36 community dwelling individuals with frailty (42). Low
certainty evidence suggests that aerobic physical activity may
7
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to initiating a nutrition and/or physical activity program. The
recommendations presented in this document are intended
to be interpreted and modified according to an older adult’s
goals, functioning, care setting, and the clinical expertise of
the care provider. To maximize the effectiveness of nutrition
and physical activity interventions for frail and pre-frail older
adults, important factors to assess and consider are malnutrition
status, physical disabilities, cognition, and environmental
barriers.
Insufficient evidence was available to understand the impact
of nutrition and physical activity interventions on important
outcomes such as mortality, quality of life, caregiver burden,
and health services utilization. Nevertheless, the CPGs suggest
benefits of nutrition and physical activity interventions to
physical outcomes, mobility, and frailty status. Thus, we
suggest that primary care physicians consider referrals to
dietitians or community nutrition education programs where
available to support tailoring, as well as individualized support
for behaviour change. We also encourage physicians and
other health care providers to consider using physical activity
prescriptions that consider an older adult’s level of frailty
at the time of assessment. The activity prescription should
indicate appropriate activity types (e.g., muscle strengthening,
mobilization, aerobic) and be tailored to an individual’s
functional status, activity preferences, and cognitive status.
Referrals to exercise experts in the community (e.g., certified
exercise physiologists, kinesiologists, physiotherapists) and
integration of behaviour change strategies, such as motivational
interviewing, may be appropriate to ensure tailored support.
These CPGs will be hosted on publicly accessible websites
accompanied by a lay summary of the recommendations and
their implications for older adults with frailty and their families.
They will be disseminated through professional associations
and organizations advocating for older adults using their webbased newsletters, social media posts, and education resources
for health professionals to increase awareness. Implementation
of the CPGs will be facilitated by consulting with relevant
stakeholders, including older adults and their family members.
Clear language tools for older adults may be developed to
incorporate local nutrition and physical activity resources and
supports for older adults.
There are several system-level and person-oriented barriers
to implementation of the CPGs. One key barrier is the limited
recognition of frailty as a health condition by many provincial
and territorial health systems. This prevents physicians from
systematically recognizing an older adult’s frailty status,
which leads to missed opportunities in shaping and managing
care goals. Depending on the type of referral that health care
providers make it is worth acknowledging that barriers such as
cost to the health care system and patient, resource availability
(e.g., dietitians, exercise specialists, physiatry), and social
determinants of health (e.g., ethnicity, poverty, housing, family
supports) may preclude successful intervention. Other barriers
to initiating a physical activity intervention from perspective
of older adults include lack of motivation, limited access to
transportation, and increased caregiver burden (63). Persons
with more severe frailty, comorbid conditions and/or associated

pain and functional limitations may experience complex
physical challenges. Potential risks of initiating exercise when
nutrition is inadequate include weight loss, limited exercise
capacity, or attenuated muscle strength gains. From a health
care provider perspective implementing a physical activity
program in clinical practice, barriers include inadequate
planning and coordination among health care professionals and
uncertainty about the safety of referring persons with frailty/
pre-frailty to community programs (63, 64). Moreover, health
care providers cite limited resources, limited infrastructure, and
insufficient time to discuss specifics about an exercise program
with older adults (65). Tailored implementation strategies
are needed to encourage the uptake of nutrition and physical
activity CPGs.

Other Guidelines
In 2019 an international task force published CPGs for the
identification and management of frailty (66) and recommended
that health practitioners use validated assessment tools to
identify frailty among older adults. For those identified as
frail, a comprehensive care plan that addresses polypharmacy
and causes of exhaustion is recommended. In line with our
recommendations, the task force recommended that individuals
with frailty and pre-frailty be prescribed a multi-component
physical activity intervention with resistance training as first
line therapy (66). They also made conditional recommendations
for nutrition interventions based on very low to low certainty
of evidence. However, an important distinction between our
CPGs and those published by the international task force is the
rigorous process we used to gather, analyze, and synthesize
the best-available evidence related to physical activity and
nutrition. The task force did not base their recommendations
on a formal assessment of effectiveness and systematic review
of biases. In contrast, our recommendations are based on two
systematic reviews and meta-analyses that were specifically
conducted for the development of these CPGs. We included
clearly identified frail and pre-frail participants and looked at
the effectiveness of nutrition, physical activity, and combined
nutrition and physical activity interventions on a more robust
set of outcomes.
The Canadian 24-Hour Movement Guidelines (24HMGs) for
adults aged 18-64y and adults aged 65y and older were recently
developed to set behavioural benchmarks and inform public
health messaging (15). The 24HMGs provide physical activity,
as well as sleep and sedentary behaviour recommendations to
improve health outcomes. It is recommended that adults aged
65y and older should aim to accumulate at least 150 minutes
per week of moderate to vigorous physical activity, muscle
strengthening activities at least twice a week, and several hours
of light physical activities, including standing (15). It is also
recommended that adults aged 65y and older include physical
activities that challenge balance. Despite using best available
evidence, the 24HMGs exclude older adults experiencing
frailty and those living in continuing care. Nevertheless, key
strengths of the 24HMGs are the explicit inclusion of sedentary
behaviour and a collaborative and systematic approach to
knowledge translation efforts (67).
8

JFA - Volume 11, Number 1, 2022

Gaps in Knowledge

or analysis. All screening of articles, data extraction, analysis, and interpretation was
conducted by MERST personnel, independent from the Steering Committee or funders.
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CFN collected and reviewed Conflict of Interest forms. Heather Keller receives speaker
honoraria, matching research funding, and consultation travel expenses from Abbott
Nutrition, as well as speaker honoraria from Nestle Health Sciences. She did not receive
payment for any aspect of the submitted work. No other competing interests were declared.

There is limited high certainty evidence regarding nutrition
and physical activity interventions for the management of
frailty and pre-frailty. The scarcity of such evidence can be
attributed to the limited use of frailty assessment in research
studies, as well as a lack of standardized research outcomes
for frailty research. First, both researchers and health care
providers are challenged by the lack of uniformly agreed-upon
criteria for operationalizing frailty. However, it is important
to recognize frailty, independent of chronological age, chronic
diseases, and disability, so that it can be managed appropriately
(68). We strongly recommend that future studies include
frailty assessment of older participants, both for targeting the
intervention and as an outcome, to bolster the current scarcity
of evidence. Next, determining a set of common outcomes
for frailty research is warranted to improve the strength of the
evidence and mitigate challenges associated with the analysis
and interpretation of evidence to better inform care for older
adults. For example, many of our recommendations would be
strengthened by consistent reporting of outcomes within RCTs.
Therefore, we strongly recommend that the research community
prioritizes establishment of common outcomes by seeking input
from clinicians, researchers, older adults living with frailty,
and their caregivers to continue development of meaningful
research (69). Finally, there is little evidence to demonstrate
that these interventions are effective once implemented in
complex, real life conditions. Future research that assesses
nutrition and physical activity interventions with a pragmatic
perspective is warranted.
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