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Abstract
Background  Individuals 65 years or older are presumably more susceptible to becoming frail, which increases their 
risk of multiple adverse health outcomes. Reversing frailty has received recent attention; however, little is understood 
about what it means and how to achieve it. Thus, the purpose of this scoping review is to synthesize the evidence 
regarding the impact of frail-related interventions on older adults living with frailty, identify what interventions 
resulted in frailty reversal and clarify the concept of reverse frailty.

Methods  We followed Arksey and O’Malley’s five-stage scoping review approach and conducted searches in CINAHL, 
EMBASE, PubMed, and Web of Science. We hand-searched the reference list of included studies and conducted a grey 
literature search. Two independent reviewers completed the title, abstract screenings, and full-text review using the 
eligibility criteria, and independently extracted approximately 10% of the studies. We critically appraised studies using 
Joanna Briggs critical appraisal checklist/tool, and we used a descriptive and narrative method to synthesize and 
analyze data.

Results  Of 7499 articles, thirty met the criteria and three studies were identified in the references of included 
studies. Seventeen studies (56.7%) framed frailty as a reversible condition, with 11 studies (36.7%) selecting it as their 
primary outcome. Reversing frailty varied from either frail to pre-frail, frail to non-frail, and severe to mild frailty. We 
identified different types of single and multi-component interventions each targeting various domains of frailty. The 
physical domain was most frequently targeted (n = 32, 97%). Interventions also varied in their frequencies of delivery, 
intensities, and durations, and targeted participants from different settings, most commonly from community 
dwellings (n = 23; 69.7%).

Conclusion  Some studies indicated that it is possible to reverse frailty. However, this depended on how the 
researchers assessed or measured frailty. The current understanding of reverse frailty is a shift from a frail or severely 
frail state to at least a pre-frail or mildly frail state. To gain further insight into reversing frailty, we recommend a 
concept analysis. Furthermore, we recommend more primary studies considering the participant’s lived experiences 
to guide intervention delivery.
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Background
Within the next few decades, the population of people 
aged 65 and over will continue to rise more than all other 
age groups, with roughly one in six people over 65 by 
2050, compared to one in eleven in 2019 [1]. Individuals 
over 65 years are presumably at greater risk of becoming 
frail [2–4]. Theoretically, frailty is considered a clinically 
recognized state of vulnerability that results from an age-
related decline in reserve and function, compromising 
an individual’s ability to cope with the daily challenges of 
life [5, 6]. The Frailty Phenotype (FP), which is the most 
dominant conceptual model in literature [3, 7–10], con-
siders an individual frail by the presence of at least three 
of five phenotypes: weakness, low levels of physical activ-
ity, unintentional weight loss, slow walking speed, and 
exhaustion. Physical, cognitive, psychological, and social 
impairments often characterize the different domains of 
frailty [11]. The physical domain is devoted to FP-related 
conditions [12], the cognitive domain is the co-existence 
of physical deficits and mild cognitive impairments [13], 
the psychological domain focuses on an individual’s cop-
ing mechanisms based on their own experiences [14], 
and the social domain looks at a person’s limited par-
ticipation in social activities and limitations in social 
support [15]. Frail older adults are prone to adverse out-
comes such as frequent falls, hospitalizations, disabilities, 
loneliness, cognitive decline, depression, poor quality 
of life, and even death [16–18]. In response, researchers 
have proposed various interventions to prevent or slow 
frailty progression by either targeting a single domain 
(e.g., physical, social, cognitive, etc.) using single com-
ponent interventions or targeting two or more domains 
using multi-component interventions.

For example, Hergott and colleagues investigated the 
effects of a single-component intervention, functional 
exercise, on acromegaly-induced frailty [19]. Abizanda 
and colleagues examined the effects of a multi-compo-
nent intervention, composed of nutrition and physi-
cal activity, on frail older people’s physical function and 
quality of life [20]. Some studies indicate that certain sin-
gle or multi-component interventions can either reduce 
frailty, slow its progression, and possibly reverse it [3, 21, 
22]. The current understanding of reverse frailty lacks 
clarity, and the characteristics of interventions related to 
frailty reversal have not yet been examined in a system-
atic manner.

Authors have determined the reversal of frailty using 
various measures. For instance, Kim and colleagues’ 
study evaluating an intervention composed of exercise 
and nutritional supplementation in frail elderly commu-
nity-dwellers demonstrated reversals in FP components 
[23]. Components included fatigue, low physical activ-
ity, and slow walking, an improvement from the pres-
ence of 5 components of frailty (according to the FP) to 

2, considered a pre-frail state [23]. Conversely, De Souto 
and colleagues demonstrated frailty reversal based on 
changes in frailty index (FI) scores, a measure of accu-
mulation of deficits [24]. A FI score of 0.22 or greater 
indicates frailty, score less than or equal to 0.10 indi-
cates a non-frail state [25–29]. Hergott et al. (2020) used 
frailty severity to indicate frailty reversal. Participants in 
their study reversed frailty from a severe state to a mild 
state [19]. These studies demonstrate the variability in 
how reversing frailty is measured and understood. For 
a more comprehensive understanding of reverse frailty 
and the characteristics of interventions associated with 
it, a comprehensive review of the literature on this topic 
is needed. Therefore, through a scoping review, the aim 
of this study is to provide an overview and synthesis of 
interventions that have been implemented for frail older 
adults, to determine whether some interventions have 
had an impact on reversing frailty.

This methodology is ideal because it encompasses a 
broad scope and can comprehensively analyze and syn-
thesize data on a subject [30]. Findings from this review 
will synthesize the evidence regarding the impact of frail-
related interventions on older adults living with frailty, 
identify what interventions resulted in frailty reversal and 
clarify the concept of reverse frailty.

Guiding conceptual framework
The deficit accumulation model framework, unlike the 
FP, considers frailty as more than a physical deficit but 
rather an accumulation of health-related deficits across 
multiple domains [31]. For this reason, the deficit accu-
mulation model framework serves as our guiding concep-
tual framework. Through this framework, we recognize 
frailty as a complex phenomenon, strengthening the case 
for interventions addressing other health and personal 
concerns, such as illness, environmental disturbance, 
social dysfunction, cognitive decline, and psychosocial 
distress. This framework provides a helpful lens through 
which we can examine the number of domains addressed 
in the reported interventions and their relationship to 
one another.

Methods
We followed Arksey and O’Malley’s [30] five-stage 
approach, elaborated by Levac et al., [32] and Joanna 
Briggs Institute (JBI) for scoping review [33]. They pro-
pose six stages: (1) identifying the research question, 
(2) locating relevant studies, (3) selecting the study, (4) 
charting data, (5) summarizing results, and (6) consulting 
with stakeholders. We followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyzes Exten-
sion for Scoping Reviews (PRISMA-ScR) checklist [34] to 
guide study reporting. Refer to Additional file 1.
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Stage one: identifying the research question
According to Levac and colleagues, fundamental research 
questions should be broad enough to enable comprehen-
sive analysis and appropriate mapping of relevant litera-
ture [32]. Following this, our three research questions are 
as follows:

1.	 What is the available literature on the impact of 
interventions for frail older adults?

2.	 Did any of these interventions result in frailty 
reversal?

3.	 What does it mean to reverse frailty?

Stage two: identifying relevant studies
Using the research questions as a guide, we engaged in 
an iterative process that involved searching the literature, 
identifying search terms, developing, and refining search 
strategies, to identify appropriate studies. We also sought 
the assistance of an experienced librarian who gave guid-
ance on the use of various electronic databases, provided 
validation on the appropriateness of the methodology 
for this study, and conducted a peer-review of the search 
strategies. An overview of each step is provided below.

Eligibility criteria
JBI’s PCC mnemonic guided eligibility criteria, where P 
(population): frail older people over 65yrs of age, C (con-
cept): frailty outcome, and C (context): all contexts. We 
included French and English studies of frail older adults 
over 65 years because most studies focused on frailty 
target this age group [35–38]. All types of interventions 
for frail older adults were included, except for interven-
tions intended to prevent frailty. We did not apply any 
limitations to study dates, and settings. All study designs 
(quantitative, qualitative, and mixed methods) were con-
sidered for inclusion. We excluded conference abstracts, 
theses, dissertations, and knowledge syntheses, but did 
refer to their reference list for potential studies. Lastly, we 
performed a grey literature scan to identify relevant pri-
mary studies to ensure a comprehensive literature search.

Search terms
An a priori concept analysis [39] of frailty and frailty 
interventions revealed relevant search terms regarding 
the population of interest which included ‘frail elderly, 
frail, aged hospital patient, institutionalized elderly, very 
elderly, geriatrics, senior, and aged’. These keywords 
were presented to and approved by an academic librar-
ian (VL). To capture a comprehensive list of studies that 
may be relevant, we looked at all types of interventions 
on frail older adults aimed at either reducing, improving, 
managing, enhancing, treating, or reversing frailty. Medi-
cal Subject Headings (MeSH) and boolean operators of 
these terms were used in different databases to identify 
relevant studies.

Search strategy
Two academic librarians (VL & VC) guided the develop-
ment of the search strategy and selected databases. We 
conducted the searches between August 6th and August 
9th, 2021, using MEDLINE (OVID interface), Embase 
(OVID interface), Cumulative Index to Nursing and 
Allied Health Literature (CINAHL), and Web of Science. 
We first implemented the search in MEDLINE (Fig.  1), 
which we later adapted for the other three databases. We 
manually searched for relevant studies from the reference 
lists of included/eligible articles and reviewed conference 
abstracts and secondary analyzes to identify primary 
studies. A third academic librarian (LS) peer-reviewed 
the search strategy using the Peer Review of Electronic 
Search Strategies (PRESS) guidelines [40] on August 
19th, 2021, without modification. On August 23rd, 2021, 
we imported the results in RIS format into Covidence, 
a web-based system for systematic reviews provided by 
Cochrane [41, 42], which also removed duplicates. We 
did not import the articles identified via hand-searching 
the reference list into Covidence for screening. However, 
two reviewers independently assessed the articles’ eligi-
bility according to our eligibility criteria.

Stage three: study selection
There were two reviewers (AK, OB) involved in this 
stage, which involved a first and second screening level. 
The first level included an independent screening of the 
titles and abstracts, and we decided by selecting ‘yes’, ‘no’, 
or ‘maybe’. To qualify for full-text screening, a study must 
receive two ‘yes’ or two ‘maybe’ votes. Two ‘no’ votes 
moved the study to exclude, and one ‘no’ vote along with 
one ‘yes’ or ‘maybe’ vote moved it to conflicts, pending 
resolution. After consultation with the second reviewer, 
the first author (AK) and second reviewer (OB) resolved 
the conflicts together. Following this first-level screen, 
the second level involved a full-text review of all studies 
included at the title-abstract level. Using the same prin-
ciples as the first level screening, the first author (AK) 
and another reviewer (MA) completed this stage [41, 42]. 
In cases where full-text articles could not be located or 
had to be purchased, the corresponding authors were 
contacted once by email to request copies. We excluded 
the articles if we did not receive a response after two 
weeks. We also searched Google Scholar for conference 
abstracts to see if the full text of the papers had been 
published and accessible. For most searches, this process 
was ineffective, leading to the exclusion of all conference 
abstracts. Articles excluded with reasons can be found in 
Additional file 2.

Stage Four: charting the data
To extract essential information from the articles, we 
developed a standard Microsoft Excel form a priori. We 
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used the Template for Intervention Description and Rep-
lication (TIDieR) checklist [43] to guide the extraction 
of the interventions. The form was pilot tested with five 
articles and revised following recommendations from 
the research team. After establishing the information to 
be extracted, we imported the data into Google Forms 
to facilitate the extracting process for the reviewers. To 
ensure consistency and reliability in data extraction, two 
reviewers (AK and MA) independently extracted data 
from at least 10% of the included studies and compared 
the results, as recommended by Levac and colleagues 
[32]. Once we established consistency, the first author 
(AK) extracted data from the remaining studies.

Data extracted
Data extraction items include a bibliography (authors, 
the journal-title and year of publication), setting, study 
population (frail, number and age of participants), aims 
of the study, the conceptual framework of frailty used, 
domains of frailty considered, details on interventions 
that reduce, enhance, treat or reverse frailty, the frame-
work used to develop interventions, assessment tools or 
instruments to assess frailty outcome before and/or after 
the intervention, outcomes (frailty completely, partially, 
or not reversed). Data extraction items can be found in 
Additional file 3.

Quality appraisal (QA)
We critically appraised included studies strengths and 
limitations of the studies (e.g., randomized controlled tri-
als, quasi-experimental studies, case reports, case series, 

and cohort studies) using the corresponding JBI check-
list for quality appraisal. Checklists, ranged from eight 
to 13 items [35]. Answers to the questions in each scale 
ranged from ‘yes’, ‘no’, and ‘unclear’. Three reviewers (YA, 
MA, and AK) independently appraised the included 
studies. After completing the assessment, the first author 
(AK) sorted the answers to determine any discrepan-
cies. When two reviewers reported the same answer, 
agreement was achieved. When answers differed, the 
first author extensively reviewed the study and discussed 
the differences with the other two to reach a consen-
sus. After completion, we converted all the answers into 
descriptive variables, with yes representing ‘1’ and no and 
unclear meaning ‘0’. Following recommendations from 
some studies [44, 45], we used these variables to gener-
ate a total score, which we further used to classify a study 
into “low”, “moderate”, and “high” risk of bias. The quality 
appraisal interpretation scale can be found in Additional 
file 4.

Stage five: summarizing and reporting the results
Data analysis
To summarize and elaborate on the first research ques-
tion, we used a narrative synthesis. Initially, we developed 
a preliminary synthesis by grouping studies that focused 
on similar concepts such as but not limited to types of 
interventions, domains of frailty targeted, outcome of 
interventions, into a tabular format. Next, using excel, 
we created bar graphs where we explored relationships 
between and within studies. Through the use of concep-
tual mapping, we linked multiple pieces of evidence from 

Fig. 1  Ovid MEDLINE search strategy
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individual studies to highlight key concepts and ideas [46, 
47].

Our approach to answering the second research ques-
tion, comparing study demographics and participant 
characteristics, was descriptive in nature. Using Excel, we 
calculated the counts and frequencies of variables in each 
category and compared their percentages across studies 
[48].

Results
Study selection
We identified 7499 potential records, of which thirty met 
eligibility criteria. In addition, our hand search of refer-
ences of included studies revealed three eligible studies, 
reaching a total of thirty-three. We illustrate the screen-
ing and selection process for the included studies using 
the PRISMA 2020 flow diagram for systematic reviews 
(Fig. 2).

Study characteristics
Sample sizes ranged from one to 250,428 participants 
across the studies. The most common study designs were 

randomized controlled trials (RCTs) (n = 23) [22–24, 49–
68], quasi-experimental (n = 4) [69–72], cohort Studies 
(n = 3) [20, 73, 74], case series (n = 2) [75, 76] and a case 
report (n = 1) [19]. Geographically, the studies took place 
in fifteen different countries, namely Japan (n = 6) [23, 
49, 53, 58, 72, 74], Spain (n = 6) [20, 59, 60, 62, 70, 75], 
United States of America (n = 4) [19, 63, 64, 68], China 
(n = 3) [51, 52, 69], Sweden (n = 2) [50, 55], South Korea 
(n = 2) [71, 76], Singapore (n = 2) [22, 54], Australia (n = 1) 
[66], Netherlands (n = 1) [65], Canada (n = 1) [73], France 
(n = 1) [24], Brazil (n = 1) [67], Thailand (n = 1) [56], Tur-
key (n = 1) [57], Denmark (n = 1) [61]. Publication dates 
ranged from June 23rd, 1994, to January 2nd, 2021, with 
most articles (n = 24) published after 2015.

Critical appraisal results
The quality assessment scores of the studies ranged from 
seven to twelve, and study bias was low to moderate for 
all included studies (Appendix 4). Given that scoping 
reviews do not mandate the inclusion of studies based on 
critical appraisal results [77], we did not exclude studies 
based on their quality assessment cores.

Fig. 2  PRISMA flow diagram of the search process for studies
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Participant characteristics
Twelve studies (36.4%) included participants over 65 
years of age, 11 studies (33.3%) over 70 years of age, and 
10 studies (30.3%) over 75 years of age. Most authors 
referred to participants as male or female without defini-
tion making it difficult to distinguish between gender and 
sex. Consequently, we present the results as reported in 
the studies. All but one study reported the sex/gender of 
participants [57], with one study having only male par-
ticipants [19] and two studies having only female par-
ticipants as per their eligibility criteria [23, 61]. In many 
studies, the presence of comorbidities beyond frailty was 
not a requirement for participation (n = 27). Some stud-
ies, however, required comorbid conditions for inclusion, 
such as acromegaly (n = 1) [19], cardiovascular disease 
(n = 1) [72], chronic obstructive pulmonary disease/lung 
disease (n = 1) [60], fatigue (n = 1) [69], and risk of mobil-
ity disability and sedentary lifestyle (n = 1) [64]. Table  1 
presents a summary of participant characteristics.

Most and least common domains targeted
Twenty-six studies involved intervention and control 
groups. Additionally, each study’s intervention targeted at 
least one domain of frailty. For example, some interven-
tions targeted one single domain (n = 23) [19, 20, 23, 49, 
50, 52, 53, 55–57, 59–65, 67, 68, 70, 72–74], two domains 
(n = 6) [4, 22, 54, 56, 57, 78], three domains (n = 2) [58, 
66], and four domains of frailty (n = 2) [51, 71]. Counts 
per domain are presented in Fig.  3. The most targeted 
domains were the physical and the cognitive domains. 
The social domain was the least targeted.

Single and multi-component interventions
Thirteen studies (39.4%) focused on single-component 
interventions; twelve were physical activity interventions 
[52, 53, 56, 60, 62–64, 67, 70, 73, 76], and one was a social 
intervention [74]. These activities were either individually 
tailored or performed in a group. Over 50% of the studies 
focused on multicomponent interventions [19, 20, 22–24, 
49–51, 54, 55, 58, 59, 65, 66, 68, 69, 71, 72, 75]. The num-
ber of components varied across interventions; from two 
components to the interventions (n = 10) [20, 23, 49, 50, 
55, 59, 65, 68, 69, 75], three components to the interven-
tions (n = 8) [19, 22, 24, 54, 58, 66, 71, 72], or four compo-
nents to the interventions (n = 2) [51, 71]. Characteristics 
of the interventions are.

included in Table 2.

Most and least common frailty definitions used
Frailty was defined in all but three studies (n = 30) [49, 61, 
68]. Two different definitions of frailty were used domi-
nantly: Fried’s phenotype (n = 20) [20, 22, 23, 51–54, 56, 
57, 59, 62, 64, 66, 67, 69–72, 75, 76], and the Frailty Index 
(n = 4) [24, 60, 71, 73]. Notwithstanding, other definitions 

of frailty involved the use of the clinical frailty scale [19] 
and checklist such as the kihon checklist [74].

Studies without frailty reversal outcome
In the 33 studies included, the results of 22 did not 
indicate reversal of frailty. Among these, 36.36% (n = 8) 
focused solely on physical interventions [53, 57, 60–64, 
76], while 63.63% (n = 14) combined physical activity with 
nutritional, cognitive, social, pharmaceutical, or behav-
ioral interventions [20, 24, 49–51, 54, 55, 58, 65, 66, 68, 
69, 71, 75]. Although physical activity remains a signifi-
cant factor in these studies, the types of physical activ-
ity (aerobic, strengthening, gait, resistance, etc.) varied. 
Research suggests that resistance exercise performed 
at high intensity over a minimum of 12 weeks has the 
most beneficial effect on physical frailty [68, 79]. When 
done regularly over the course of six months, it has the 
potential to improve both the physical and physiologi-
cal aspects of frailty [80]. In this context, we noted that 
resistance exercise was more prevalent than other forms 
of physical activity. Although similar physical activities 
were often implemented, their characteristics often dif-
fered. For example, there was variation in frequency from 
daily to three times per week, variation in intensity from 
moderate to high, and variation in duration from 6 weeks 
to 6 months.

In addition to physical activity, other types of interven-
tions were also used, including cognitive interventions 
such as memory and reasoning training, pharmaceutical 
interventions such as medication reconciliation, social 
interventions such as improving social lifestyles, and 
behavioral interventions such as goal setting, action 
plans, and goal execution. Similarly, the characteristics 
of these interventions were heterogeneous across stud-
ies, with some provided as group therapies, and others 
designed as per the needs of participants.

Studies indicating frailty reversal outcome
Eleven studies reported frailty reversal as an outcome 
[19, 22, 52, 56, 59, 67, 70, 72–74, 81]. The physical domain 
was targeted in over 80% of the studies (n = 9) [19, 23, 52, 
56, 59, 67, 70, 72, 73], while the social [74] and cognitive 
domains [22] were each targeted in one study. In single-
component interventions such as physical activities 
(n = 5) [52, 56, 67, 70, 73], resistance exercises appeared 
to be the most common, done on its own or in combina-
tion with other physical exercises. Meanwhile, the social 
intervention enhanced the patient’s social capital, a social 
network that facilitates access to benefits and helps indi-
viduals solve problems through association [74].

The multi-component intervention consisted of physi-
cal activity combined with either nutritional counselling/
advice or supplements. Some (n = 5) of the interventions 
included physical activity, nutrition, plus pharmaceutical 
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intervention in one study [72], physical activity, nutri-
tional plus cognitive intervention in another study [22], 
and physical activity combined with occupational and 
speech therapy [19], with intervention characteristics 
varying across studies.

Definition/clarity about the concept of reverse frailty
Authors of 17 studies referred to frailty as a reversible 
condition. However, the concept of reversing frailty was 
not defined or explained in six studies [22, 54, 57, 58, 
63, 64]. When defined, definitions varied. Some authors 
defined it as a shift from a frail to pre-frail state (n = 1) 
[56], frail to non-frail (n = 2) [24, 59], frail to pre- and 
non-frail (7) [23, 52, 67, 70, 72–74], and severe frailty 
to mild frailty (n = 1) [19]. What was common across all 
definitions is that the direction of reversal was from a 
more severe state of frailty to a less severe state of frailty 
or pre-frail state. What is different is the degree of frailty, 
given that some definitions indicated a participant should 
be frail while others indicated participants being severely 
frail. This suggests the use of different definitions, crite-
ria, methods, and measures to determine whether frailty 
reversal occurred. For example, seven of the studies that 
showed reversal used the definition of Fried et al., [23, 
52, 56, 59, 67, 70, 72], one study used the frailty index 
[73], and another study used the clinical frailty scale [19]. 
Finally, one study used the Kihon checklist, consisting 
of 25 yes or no questions on daily-life-related activities, 

motor functions, nutritional status, oral functions, home-
bound, cognitive functions, and depressed mood [74].

Discussion
Our study aimed to summarize and synthesize evidence 
on the impact of interventions on frail older adults, to 
identify those that resulted in frailty reversal and those 
that did not. In cases where frailty reversal was indi-
cated, we explored the meaning of the concept of revers-
ing frailty. Among the 33 studies included, frailty was 
revealed to be a complex syndrome encompassing mul-
tiple domains, indicating the need for interventions tar-
geting different aspects. Even though some interventions 
were more prevalent, we observed similarities between 
types of interventions across studies that showed frailty 
reversal and those that did not. We noted that the physi-
cal domain received the most attention across all studies, 
whereas the social domain received the least attention in 
studies with frailty reversal outcomes. Considering that 
frailty has been defined, addressed, or assessed in multi-
ple ways throughout the studies, further exploration will 
contribute to clarifying the concept of reversing frailty. 
These findings lead us to the following points.

Frailty reversal may depend on targeted domains
To the best of our knowledge, the present study is the first 
to systematically map interventions that indicate frailty 
reversal as an outcome and relates these interventions to 

Fig. 3  Breakdown of the domains identified in studies
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the targeted frailty domains. Using the deficit accumula-
tion model framework as our conceptual framework, we 
anticipated interventions would target multiple domains 
of frailty to achieve frailty reversal. However, this was not 
the case. We identified that the physical domain of frailty 
is the most frequently targeted as compared to the cogni-
tive, social, and psychological domains. This is supported 
by the findings of other reviews where authors perceived 
frailty as primarily a physical impairment, measured by 
the Fried criteria [82–87]. This finding suggests that 
reversing frailty may probably depend on the domain that 
is targeted by the intervention, or the conceptual frame-
work used to identify and measure its outcome.

Definition of reverse frailty remains unclear
There is no standard definition of reverse frailty, yet the 
concept appears in several research studies. We used a 
descriptive approach such as percentages to examine the 
differences and similarities between the various defini-
tions. A fundamental similarity is that the individual 
must be deemed frail at baseline. However, the process of 
determining an individual’s frailty score or status differed 
among the studies because of the different assessment 
instruments used. Another similarity was that to reverse 
frailty, frailty scores or status must not progress to a more 
severe state but rather improve to a pre-frail or milder 
state of frailty. Further research is required to clarify this 
concept, preferably through concept analysis.

Absence of a universal method to reverse frailty
This review included a heterogeneous group of studies 
with a diverse range of participant characteristics, inter-
vention types, and duration of intervention. Single-com-
ponent and multi-component interventions have shown 
efficacy in reversing frailty, with more studies of single-
component interventions (i.e., physical activity or social 
interventions) than the latter.

Use of single-component interventions to reverse frailty
Our study identified physical activity as the most used 
intervention across studies that reversed frailty. This fits 
with previous findings that physical activity is essential in 
interventions for frail older adults [85–88]. The activities 
were performed together (combination exercises) or sep-
arately (resistance only). In one study, frailty was reversed 
as early as six weeks [70]. The authors attributed this 
to the combination of resistance, strength training and 
aerobic exercises. Therefore, when combined with other 
types of exercise, resistance exercise could promote the 
rapid improvement of physical frailty.

According to a recent scoping review, social frailty 
has not received adequate attention [15]. Based on the 
findings of our review, we agree with this notion, given 
we identified only one study [74] that explored frailty 

reversal through singular intervention. Using an estab-
lished checklist of items, the study monitored the effects 
of enhanced social capital (including interaction with 
neighbours, trust in the community, social participa-
tion in activities) on frailty reversal over two years. The 
results showed that 31.8% of the participants’ frailty sta-
tuses reversed to pre-frail or non-frail Another study 
[58] showed that increasing participants’ social capital 
improved their adherence to activities and encouraged 
them to continue interventions even after the study had 
ended. Thus, interventions that consider this approach 
may have better outcomes when it comes to frailty 
reversal.

Use of multi-component interventions to reverse frailty
The studies(n = 11) that showed frailty reversal as an 
outcome employed a combination of two or more inter-
vention components tailored to participant needs or 
conducted in small groups. Physical activity, particularly 
resistance exercise, is recommended in conjunction with 
nutritional interventions as a preventative measure of 
muscle atrophy in older adults [58], which may explain 
why this combination was the most common among the 
multi-component interventions. We also noted other 
physical activities such as strength, balance gait and aer-
obic exercise performed in combination with resistance 
exercise at varying frequencies and durations. Nutritional 
interventions included dietary supplements and nutri-
tional education (advice and counselling) on healthy food 
choices, with the latter being the most reportedly used. 
We related the advantage of this approach as reported in 
other studies where Interventions that aimed to empower 
participants by way of soliciting and incorporating their 
input (e.g., choosing meals) were more likely to result in 
participants feeling in control and autonomous over their 
dietary choices [89, 90]. This may explain how nutritional 
education may provide older adults with more food vari-
ety and improved food intake compared with dietary 
supplements [58]. In addition to nutritional education 
and physical activity, Ushijima et al. [72] also provided 
medication guidance, to mitigate the effects of polyphar-
macy, which have been shown to negate the effects of 
physical and nutritional interventions [91, 92].

Recommendations
The results and discussion points above guide our 
research, practice, and policy recommendations.

Research
In this scoping review, the reporting of the interventions 
was suboptimal. For example, not all studies reported 
whether interventions were modified, personalization of 
interventions were planned, fidelity and adherence were 
measured, or how intervention fidelity was maintained 
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or improved. Therefore, we recommend that authors use 
the template for intervention description and replication 
(TIDIER) checklist [43] or the Standards for Reporting 
Implementation Studies (StaRI) [93] whenever possible 
to improve intervention reporting. These checklists facil-
itate clinician use of interventions and researchers’ syn-
thesis and replication. Additionally, we recommend that 
authors of future studies provide details on the definition 
and components of frailty. Clinically, this may help iden-
tify groups of individuals in need of care and facilitate 
understanding among researchers.

Despite having no study design restrictions, we did not 
identify any qualitative or mixed method studies about 
frailty reversal interventions. None of the included stud-
ies reported engaging participants in decision-making or 
incorporating participant experiences into intervention 
delivery. A recent scoping review [94] echoes this con-
cern, as older adults worry that they are not involved in 
health and well-being decisions. It is known that engag-
ing older adults in decision-making improves health 
outcomes [95]. Therefore, we recommend qualitative 
and mixed methods studies aiming to integrate the older 
adults’ perspective regarding intervention development, 
evaluation, or implementation.

Acknowledging that frailty is complex in nature, RCTs 
with a large sample size could be beneficial to investigate 
the social, psychological, and cognitive aspects of frailty, 
which have received little attention to date.

Among the studies that did not report frailty reversal 
as an outcome, behavioural enhancement was one of 
the interventions implemented. The use of behavioral 
enhancement has been associated with the development 
of self-management skills and the maintenance of long-
term changes [69]. It is therefore our recommendation 
that more studies consider a behavioural enhancement 
approach to facilitate adherence to interventions and 
maintain the benefits of interventions over the long-
term. Lastly, given that frailty assessments and measure-
ments are inconsistent, there is a need for more work to 
standardize them.

Practice
Further to considering the perspectives of older adults 
with frailty, we recommend tailoring interventions to 
fit the needs and capabilities of individuals rather than 
generalizing it across an entire population. For example, 
Latham and colleagues [96] conducted a resistance train-
ing program with Vitamin D supplements over ten weeks 
for participants with certain functional limitations, such 
as dependence on others for activities of daily living, pro-
longed bed rest, or impaired mobility. Contrary to other 
studies reporting positive effects of resistance exercise, 
such as improved functional outcomes and decreased 
frailty scores during this period [53, 58, 67, 68], Latham 

and colleagues reported increased fatigue and musculo-
skeletal injury risks, which may be related to the partici-
pants’ functional limitations. We, therefore, recommend 
tailoring interventions to match participants’ needs and 
abilities rather than having set durations, frequencies, or 
intensities of interventions. Another reason is that some 
older adults may have functional limitations affecting 
their ability to adhere to prescribed interventions, includ-
ing the potential adverse effects of polypharmacy on 
intervention effectiveness [92].

Policy
Research results influence guidelines and expectations 
for delivering care, services, and programs [97]. Frailty 
is becoming a potential public and global health con-
cern, as indicated by the inclusion of studies from North 
America, Europe, Asia, Australia, etc. This reinforces 
the need to prevent or reverse this geriatric syndrome. 
Future studies should investigate frailty in all continents 
to increase our understanding on the global challenges 
of expectations, implementation, or care delivery for frail 
older adults. Such information can facilitate the transfer 
of healthcare professionals between continents by bridg-
ing the knowledge gap concerning frailty, its interven-
tions, and potential strategies for reversing the condition.

Strengths and limitations
Our study has strengths and limitations. We established 
a reproducible, systematic approach, from the literature 
search to screening and data extraction. Furthermore, 
the search strategy was guided and peer-reviewed by 
academic librarians with extensive knowledge of scoping 
and systematic reviews. We quality appraised included 
articles permitting us to have a better sense of the qual-
ity of the evidence on this topic. Although not formally 
published or registered, an a priori protocol approved by 
the research team guided this study. In comparison to 
the protocol, a few changes have been made to this study, 
such as not obtaining expert consultation and revising 
the research questions.

In terms of limitations, included studies were hetero-
geneous in their study objectives, frailty definition, frailty 
domain targeted, and intervention characteristics. Some 
studies used self-administered questionnaires as outcome 
measures to assess frailty, potentially increasing the risk 
of bias and making replication difficult because there is 
no guarantee of having the same responses among differ-
ent participants. In addition, two studies did not report 
the characteristics of the intervention [19, 73], and one 
indicated that participants were frail but did not specify 
how frailty was determined [68]. Lastly, we acknowledge 
that using only a few databases may have limited the 
number of studies we were able to find.
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Conclusions
We used a narrative and descriptive approach to synthe-
size the included studies. Despite the lack of a standard 
definition of frailty, we observed similar interventions 
across studies that reported an outcome of frailty rever-
sal and those that did not. When frailty reversal was 
indicated, we explored the meaning of the concept. We 
noted that the physical domain received the most atten-
tion across all studies. In contrast, the social domain 
received the least attention in studies with frailty reversal 
outcomes.

This study confirms that frailty is a complex and wor-
rying geriatric syndrome. As the world’s population ages, 
frailty is becoming a serious issue for public and global 
health. Thus, it is crucial for frailty to be considered a 
holistic phenomenon with a multi-factor approach rather 
than merely a physical condition. This requires more 
research addressing multiple domains to target its pre-
vention and reversal. Our findings indicate that revers-
ing frailty requires that a person first be considered frail, 
regardless of how frailty is assessed. Although we discov-
ered different ways of assessing frailty among the stud-
ies, a key highlight is the fact that the ability to reverse 
frailty may depend on how frailty is defined and mea-
sured. Hence, a consensus on what reverse frailty means 
is necessary. A promising but challenging area for future 
research could be qualitative analysis that explores frail 
older adults’ lived experiences and perspectives. This will 
guide the development and implementation of possible 
interventions to reverse this critical geriatric syndrome.
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