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Abstract

Background Aging is often accompanied by decline in aspects of cognitive function. Cognitive decline has harmful effects
on living independence and general health. Resistance training is seen as a promising intervention to prevent or delay cogni-
tive deterioration, yet the evidence from reviews is less consistent.

Aim To assess the effect of resistance training on cognition in the elderly with and without mild cognitive impairment and
to provide an up-to-date overview.

Methods A search was conducted using PUBMED, Web of science, MEDLINE, CINAHL, Cochrane Library, EMBASE,
Wan Fang, and China National Knowledge Infrastructure. The searches were limited to articles published in English or
Chinese from January 2010 to September 2017.

Results The search returned 2634 records, of which 12 articles were included in the systematic review. Main results showed
that resistance training had positive effects on the executive function and global cognitive function of the elderly, and short-
term interventions had little positive effect on memory and attention. Secondary results demonstrated that there was a sig-
nificant benefit of triweekly resistance training in global cognitive function and biweekly in executive function of the elderly.
Conclusions Resistance training had positive effects on the executive cognitive ability and global cognitive function among
the elderly; however, it had a weak-positive impact on memory. No significant improvement was found in attention. Triweekly
resistance training has a better effect on general cognitive ability than biweekly. Further studies are needed focusing on the
development and application of resistance training among the elderly.
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Background

Aging is a dynamic and progressive process with morpho-
logical, functional, biochemical and psychological changes
[1] and also an unavoidable phenomenon of a human’s life
[2]. Currently, the aging population has become a global
problem. According to the World Health Organization,
between 2015 and 2050, the number of people over the age
of 60 globally has an expected increase from 900 million to
2 billion. With the growth of age, the environmental adap-
tive capacity, muscle strength and mass of the individual
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gradually decline [1, 3]. Similarly, the central nervous
system (CNS) undergoes changes as people grow older,
accompanied by cognitive decline in different aspects, espe-
cially attention, executive function and memory [4, 5]. The
dependence of old people on others in doing daily activities
increases due to the decline of different function systems [6].
These factors may affect the well-being and quality of life of
the elderly. Evidence suggested that up to 22% of residents
with mild cognitive impairment (MCI) could be restored
to normal cognition through early proper intervention [7].
Therefore, it is necessary to pay close attention to cognitive
decline of the elderly and early intervention.

Cognitive function is a major element of health-related
quality of life in the elderly [8]. Currently, cognitive decline
is one of the most serious health problems in the twenty-
first century, which not only affects living independence
and general health of the elderly [9] but also increases soci-
etal burdens. Therefore, alleviating neurocognitive decline
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among the elderly has become a hot issue around the world.
Although drug intervention can effectively alleviate cog-
nitive decline of the elderly, adverse reactions caused by
drugs are still controversial [10]. Non-pharmacological
interventions may serve to complement drug treatment.
The effects of physical activity on cognitive function of the
aged have been widely promoted. Previous study indicated
that peripheral IGF-1 level was positively correlated with
cognitive function of individual [11]. Exercise interventions
stimulate the production of peripheral IGF-1 [9] and brain-
derived neurotrophic factor (BDNF) [12], a protein of the
neurotrophic family involved in the growth, differentiation,
and survival of neurons, possibly contributing to improving
cognitive function [13, 14].

Previous reviews on the effects of exercise on cognition
have revealed that exercise, as a positive lifestyle, might alle-
viate or delay cognitive decline [15]. Currently, the posi-
tive effect of aerobic exercise on cognitive function in older
adults appears to be consistent [16]. A systematic review by
Zheng et al. [17] showed that aerobic exercise could improve
global cognitive ability and had positive effect on memory
in people with MCI. A meta-analysis demonstrated that
combination of aerobic and resistance training (RT) had a
greater effect on cognition than aerobic exercise alone [18].
Therefore, RT may be an important component of exercise
programs designed to improve health and cognition [19, 20].
Currently, RT has been confirmed to increase muscle mass,
strength, cardiorespiratory capacity, energy expenditure, and
body-muscle composition of the elderly. Studies have found
that RT improved activities of daily living (ADL) and func-
tional fitness of the healthy older adults or those institutional
wheelchair-bound older adults with cognitive impairment
[21]. RT may have a positive influence on reducing or pre-
venting cognitive deterioration among the older adults [22,
23]. Some reviews suggested that RT may enhance specific
cognitive performances in healthy older adults, while the
effect of RT on executive function and memory is still con-
troversial [24, 25]. Moreover, previous reviews only focused
on the effects of RT on cognition among the healthy older
adults, few took into account the effect of RT on cognition
in the elderly with MCI. Since the last relevant review, more
than 12 randomized controlled trials investigating the effect
of RT on cognition in older adults with or without MCI
have been published, underscoring the importance of this
topic. Therefore, there is an opportunity to re-evaluate the
evidence to date and to further investigate moderators of this
effect, such as RT intensity and potential differences. This
systematic review of randomized controlled trials seeks to
clarify the discrepancies that were observed among recent
published RCTs and outline the effects of RT on cognition
in the elderly with and without MCI.

@ Springer

Methods
Eligibility criteria

This systematic review included studies that met the fol-
lowing criteria: (a) studies of individuals aged 55 years or
older without moderate or severe cognitive impairment and
other neurological (e.g., stroke) or mental illnesses (e.g.,
depression). (b) The study evaluated the effectiveness of
resistance training on cognitive function of the elderly. (c)
Participants in the control group only maintained their life-
style as usual or carried out sham exercises (e.g., stretch and
balance). (d) Cognitive functions including global cogni-
tive ability, memory, language, attention, executive function
or visuospatial ability were measured by cognitive tasks or
neuropsychological assessments. (e) The study design must
be randomized controlled trials. The articles were excluded
if the title and abstract did not follow the inclusion criteria.

Literature search

Systematic searches were conducted according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [26] using the electronic databases
PUBMED, Web of science, MEDLINE, CINAHL, Cochrane
Library, EMBASE, Wan Fang, and China National Knowl-
edge Infrastructure (CNKI). The databases were searched by
either title or title and abstract. Search terms encompassed
those related to Resistance Training [MeSH] (Training,
Resistance OR Strength Training OR Training, Strength OR
Weight-Lifting Strengthening Program OR Strengthening
OR Program, Weight-Lifting OR Strengthening Programs,
Weight-Lifting OR Weight Lifting Strengthening Program
OR Weight-Lifting OR Strengthening Programs OR Weight-
Lifting Exercise Program OR Exercise Program, Weight-
Lifting OR Exercise Programs, Weight-Lifting OR Weight
Lifting Exercise Program OR Weight-Lifting Exercise Pro-
grams OR Weight-Bearing Strengthening Program Strength-
ening Program, Weight-Bearing OR Strengthening Pro-
grams, Weight-Bearing OR Weight Bearing Strengthening
Program OR Weight-Bearing Strengthening Programs OR
Weight-Bearing Exercise Program OR Exercise Program,
Weight-Bearing OR Exercise Programs, Weight-Bearing
OR Weight Bearing Exercise Program OR Weight-Bearing
Exercise Programs), Cognition [MeSH] (Cognitions OR
Cognitive Function OR Cognitive Functions OR Function,
Cognitive OR Functions, Cognitive), Aged [MeSH] (elderly)
were combined with ‘AND’ and searched in ‘All Fields’.
We hand-searched included papers’ reference lists and con-
tacted all authors about other relevant studies. The searches
were limited to articles published in English or Chinese from
January 2010 to September 2017.
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Study selection

All searched records were exported to EndNote. After
removing duplicates, the studies were selected in two steps.
First, two reviewers independently assessed the titles and
abstracts of studies according to pre-defined inclusion cri-
teria. In the process of evaluation, the reviewers need to dis-
cuss until reaching a consensus when disagreements arise.
If the reviewers could not make a final decision according
to the titles or abstracts, the full articles need to be assessed.
Second, full texts selected were independently reviewed
manually by two reviewers. Any disagreement in study
selection was resolved by discussion with a third reviewer.
PRISMA flow diagram provides detailed information about
the screening process of studies.

Risk of bias in individual studies

The quality and level of evidence of 12 RCT studies were
assessed by one reviewer and discussed with a second
reviewer using the Cochrane Collaboration’s tool for assess-
ing risk of bias for randomized controlled trials [27]. The
risk of bias tool consists of six domains of bias: selection
bias (random sequence generation, allocation concealment),
performance bias (blinding of participants and personnel),
detection bias (blinding of outcome assessment), attrition
bias (incomplete outcome data), reporting bias (selective
reporting), and other bias (anything else, ideally pre-spec-
ified). Each item was assigned a judgment of high, low, or
unclear risk of material bias independently by two reviewers.
When there are discrepancies in assessment between the two
reviewers, the reviewers have to discuss. If needed, a third
reviewer was involved.

Data extraction and analysis

Data were extracted by one reviewer using the prepared form
and checked for accuracy by another reviewer. The follow-
ing information was extracted from included articles: (a)
publication (author, year, country of origin), (b) character-
istics of participants (e.g., sample size, cognitive status), (c)
the number of participants (enrollment and attrition), (d)
experimental and control intervention, duration, frequency,
intensity and style of resistance, () outcome measures of
interest (primary and secondary measures), (f) and main
findings. Where authors reported several measured timepoint
in the whole intervention, only the first results after resist-
ance intervention was admitted. The authors of the included
study were contacted if more information was required. The
domains of cognition considered in the included studies
were global cognitive function, memory, executive func-
tion, and attention. Data extraction and analysis provided a
descriptive summary and explanation of results by tables and

text. Due to the variety of the research designs and results
in the included studies, a narrative approach was applied
to synthesize the findings to avoid increased heterogeneity
[28]. Therefore, no meta-analysis was performed due to the
heterogeneity of study designs and outcomes.

Results
Search results

The result of the literature search is 2634 potentially relevant
studies. After removing duplicates (N=1176), 1458 stud-
ies remained, which were screened for title and abstracts,
leading to exclusion of 1416 studies, potentially relevant 42
full-text articles were reviewed. Finally, 12 articles met the
inclusion criteria for this systematic review. Detailed infor-
mation on the process of search is provided in Fig. 1.

Characteristics of included studies

The characteristics of these included studies are summa-
rized and available in Table 1. The review included 12 RCT
articles, of which 2 articles reported the same trial [29, 30].
Twelve RCTs involved 748 participants, including 126 males
and 495 females, excluding 1 study that did not report the
gender [31] and 2 studies that reported the gender after the
intervention [32, 33]. Four examined the effect of RT on
cognitive function in patients with MCI [34-37], and five
in patients with healthy older adults [29-32, 38], three in
older adults with or without MCI [33, 39, 40]. The sample
size of participants which completed exercise intervention
in included studies ranged from 25 to 155. The mean age of
participants varied from 55 to 80 years, excluding two stud-
ies that did not report the mean age of participants. All of
included studies reported inclusion and exclusion criteria of
selecting participants.

The types of RT in the included studies were diverse.
The commonly used types were free weight training [29-32,
35-40], elastic band training [33, 34] and dumbbells barbells
training [39]. The frequency of RT varied from 1 to 3 train-
ing sessions weekly and 30—100 min per session; Percentage
of 1-RM (%1-RM) was used to prescribe intensity which
ranged from 30 to 100% of 1-RM. Regarding RT volume,
six studies used two sets of 6-15 repetitions, and four stud-
ies used three sets of 6-15 repetitions. The duration of the
intervention was from 6 weeks to 1 year. Among 12 included
studies, 5 studies were non-exercise in the control group
[30-33, 40], 5 studies compared RT with Balance and Tone
program (BAT) [29, 30, 34-36], other studies compared RT
with health education [38] or stretching [37]; these activities
in the control group did not differ from non-intervention.

@ Springer



Aging Clinical and Experimental Research (2018) 30:1259-1273

1262
)
2634 articles were found from PUBMED, Web
g of science, MEDLINE, CINAHL, Cochrane
'g Library, EMBASE, Wan Fang, and CNKI.
& (n=2634)
s
=
7]
=
— Records after duplicates removed
T (n=1458)
&2 l
=
g
g Records screened titles Records excluded based
i and abstracts —>  on titles and abstracts
(n=1458) (n=1416)
—
J{
> .
% Full-text articles assessed Fl{”-teXt articles excl.uded,
® for eligibility > _wnth Teasons ac.cordlr?g t?
w (n=42) inclusion/exclusion criteria
(N
)
3
3 Studies included
E (n=12)
(N

Fig. 1 Literature search flow diagram

Risk of bias

The risk of bias of included studies is summarized in Fig. 2.
All included studies reported randomization allocation, but
only three of which described the method of randomization
sequence generation [29, 39, 40]. If included studies did
not describe method of randomization or allocation conceal-
ment detail information and were judged as having ‘unclear’
risk of bias for these domains. Seven included studies were
judged as having ‘high’ risk of bias because they were nei-
ther practical nor possible to blind the participants and thera-
pists [31-35, 39, 40]. Three studies were assessed as low
risk for bias because of blinding the outcome assessors [29,
30, 39]. Furthermore, the risk of attrition bias was unclear
in two studies because studies did not describe intention-to-
treat principles in the data analysis or the reasons of drop-
outs [36, 37]. Four studies were assessed as ‘unclear’ risk
for selective reporting due to the insufficient information
[31-33, 36].

Main analysis: effect of interventions

Cognitive function outcomes are presented in Table2.
Global cognitive function

Four of included studies reported the effects of RT on
global cognitive function among the elderly measured using

Mini—Mental State Examination (MMSE) [34], Assessment
Scale-cognitive subscale (ADAS-Cog) [37], Korean version

@ Springer

of Montreal Cognitive Assessment (K-MoCA) [33, 34], and
Montreal Cognitive Assessment (MoCA) [39]. There was
heterogeneity between the studies based on study design
and outcome measures used. Three studies reported signifi-
cant positive effects of RT on cognition of the elderly [34,
37, 39]. The study by Smolarek et al. indicated that the RT
group showed significant increases in cognitive capacity
(F=3.02, P<0.05) after 12 weeks [39]. Mavros et al. [37]
compared the effects of RT and sham-exercise training on
cognitive function of older adults with MCI using double-
blind randomized controlled experiment. After 6 months,
the difference in the change of ADAS-Cog scores between
the RT group and sham-exercise group was statistically
significant (P =0.046). The results indicated that RT can
significantly improve global cognitive function of older
adults. Yoon et al. [34] reported that cognitive function of
the elderly with MCI in the high-speed RT group and low-
speed group has significant improvement compared with
that before 12-week intervention. However, the control
group showed a significant decrease in MMSE score after
12-week. The result demonstrated that high-speed RT had
better effects on cognitive performance of the older women
with MCI than low-speed RT, although both programs were
effective in enhancing cognition. Hong et al. [33] evaluated
the effect of RT on cognitive function of the subjects with or
without MCI, which has not observed significant differences
after 12 weeks.

Memory

The effects of RT on memory measured by Rey 15-Item
Memory Test (R15) [33], Logical Memory [37], Memoriz-
ing face-scene pairs [36], Verbal Learning Test (VLT) [30]
were evaluated in four studies. Nagamatsu et al. [36] evalu-
ated the effects of 6-month RT on memory of the seniors
using a single-blind randomized controlled trial. The change
of scores from baseline to trial completion for outcome
measures were provided in the results, which suggested that
compared with BAT, RT significantly improved the associate
memory of the elderly with MCI (P=0.03) after 6-month
intervention. The results of study revealed that biweekly
RT enhanced long-term memory of the healthy older adults
at 2-year follow-up, but this effect was not evident (e.g.,
12 months) [30]. In addition, there was no significant posi-
tive effect on memory in once-weekly RT group at post-
intervention and 2-year follow-up [30]. Hong et al. [33]
reported the effects of RT on memory in participants with
or without MCI measured using the Rey 15-Item Memory
Test (tests of short-term and recognition memory). There
was no significant difference between RT and control group
in older adults with or without MCI (P > 0.05). The findings
reported by Mavros et al. [37] indicated that 6-month RT had
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no significant effect on the memory domain of the elderly
with MCI (P =0.88).

Executive function

Executive function is a higher order cognitive function that
controls basic, underlying cognitive functions for purposeful
and goal-directed behavior, involving planning, scheduling,
working memory, interference control and task coordina-
tion [41, 42]. Stroop Test [29, 30, 32, 35, 36, 40], Trial
Making Tests (TMT) [36], Verbal Digits Test (VDT) [36],
Digit Span Test [33], Task-Switch Test [38], Wechsler Adult
Intelligence(WAIS)-III, Controlled Oral Word Association
Test (COWAT), Category fluency [37] were used to assess
the executive function. The Stroop Test, consisting of condi-
tions of increasing difficulty, is used to assess a number of
executive function components, including selective atten-
tion, the ability to shift response/perceptual sets and the abil-
ity to inhibit habitual responses [43].

Nine of the included studies reported the effects of
RT on executive function of the elderly [29, 30, 32, 33,
35-38, 40]. Significant benefits were observed for execu-
tive function in six studies. Davis et al. [35] reported that
RT significantly improved executive function measured
by the Stroop Test (P =0.04) of the elderly with MCI
after 6 months. The single-blinded study by Nagamatsu
et al. [36] showed that RT had significant positive effects
on selective attention and conflict resolution in execu-
tive function measured by the Stroop Test in the elderly
with MCI. However, no positive effect on set shifting and
working memory were observed measured using TMT and
VDT, respectively, in the elderly with MCI. Hong et al.
[33] reported the effects of RT on working memory in
participants with or without MCI measured using the Digit
Span Test (the Digit Span Forward (DF) Test and Digit
Span Backward (DB) Test). The scores on the DB Test
suggested that RT was beneficial to slow the decline of
working memory in the elderly with MCI after 12-week
intervention. No effect of the intervention was found with
regard to working memory in healthy volunteer groups
after 12-week. Coetsee et al. [32] reported the effects of
RT on executive function measured using Stroop Neutral,
Stroop incongruent task and Stroop interference task in
healthy participants. The results demonstrated that com-
pared with control group, RT was proved to be better for
the enhancement of older individuals’ executive function
(P <0.05). Previous studies indicated that compared with
BAT group, once-weekly or biweekly RT had a signifi-
cantly positive effect on selective attention and conflict
resolution measured by the Stroop Test among the healthy
older adults after 12-month intervention [29, 30], and
the positive impact of once-weekly or biweekly RT per-
sisted at the 2-year follow-up [30], which suggested that

@ Springer

RT might have long-term impacts on executive function.
However, the results of studies also showed that RT had
no positive influence on set shifting and working memory
at trial completion.

Among nine studies, three reported no significant
effects of RT on executive function. Mavros et al. [37]
reported that there was a tendency to improve executive
function of the elderly with MCI in RT group. The study
reported by Iuliano et al. [40] demonstrated that RT was
not effective in improving executive function of the elderly
with or without MCI measured by the Stroop Test. A sin-
gle-blind RCT by Kimura et al. [38] indicated that there
was no significant change in the reaction time and correct
response rate measured using Task-Switch Test in healthy
older adults after 12-week RT.

Attention

Three studies assessed the effects of RT on attention of the
subjects, and both results show that there is no significant
positive impact [33, 40]. Two studies examined the effect of
12 weeks of RT on the cognition of the elderly with or with-
out MCI. The results indicated that RT did not significantly
improve in attention as measured by the Attentive Matrices
Test (AMT) [40] or Digit Span Test (DST) [33]. Similarly,
Mavros et al. [37] evaluated 6-month RT on cognitive func-
tion among the elderly with MCI and found no significant
positive changes in attention measured using Symbol Digit
Modalities Test (SDMT) after 6 months.

Secondary analysis
Types of resistance training

Ten studies examined the effect of free weights training on
cognitive function of the elderly. The results of five stud-
ies indicated that RT was beneficial to improve the execu-
tive function of the elderly [29, 30, 32, 35, 36]. One study
reported that there was a tendency to improve the executive
function of the subjects with MCI in the RT group [37]. The
results demonstrated no significant changes in the executive
function of the participants in the RT group [38, 40]. Two
studies indicated that RT could significantly improve global
cognitive function of older adults [37, 39]. The results of
three studies demonstrated that RT had no significant effect
on the memory of the elderly. Two studies indicated that RT
significantly improved memory of the elderly [30, 36]. Fra-
gala et al. [31] reported that RT may improve spatial aware-
ness and visual and physical reaction time of the elderly.
Two studies examined the effect of elastic band training on
cognitive function in the subjects [33, 34]. Yoon et al. [34]
showed that elastic band training significantly improved
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global cognitive ability. Hong et al. [33] demonstrated that
it had no significant effect on global cognitive ability and
attention of the subjects, but the working memory decline
was delayed.

Frequency of resistance training

Eight studies examined the effect of biweekly RT on cog-
nitive function [29-31, 33-36, 38]. Only one of the seven
studies confirmed a significant benefit of RT on the general
cognitive function [34]; three studies reported that RT pro-
moted executive function of the elderly [30, 35, 36], while
one study reported no significant positive effect on executive
function [38]; two studies confirmed the positive effect of
RT on memory [30, 36]; and one study observed no sig-
nificant relationship between RT and any of the domains
assessed (attention and memory) [33]. Three studies con-
taining 170 participants examined the effect of triweekly
RT on cognitive function in the elderly [32, 37, 39]. Two of
three studies reported positive effect of RT on global cog-
nitive function of the elderly [37, 39], and a tendency to
improve executive function of older adults with MCI [37];
the other study reported that RT improved executive function
of healthy older adults [32]. The results demonstrated that
triweekly RT has a better effect on general cognitive ability
than twice a week.

Discussion

This systematic review examined the effect of different
implementation types, frequency and intensity of RT on the
cognitive function of the elderly. Significant positive effects
of RT on cognition were found in 8 of the 12 included stud-
ies, the relationship being most consistent for executive
function, intermediate for global cognitive function and
weak for memory. No significant improvement was found

in attention. Few adverse events related to RT were reported
in the included studies. Based on positive results, supervised
RT may be a safe physical intervention in older adults to
prevent cognitive decline.

Our review supported that RT had inconsistent effect on
the general cognition of the elderly. Three of the included
studies reported a significant positive association between
RT and general cognition of the elderly [34, 37, 39]. One
of the included studies showed that RT had no significant
impact on general cognition [33]. Previously, studies demon-
strated that RT could promote vascularization (both chronic
and acute) throughout the body and enhance essential nutri-
ent supply to the brain. Regular RT is a non-pharmacolog-
ical intervention that is beneficial to the cardiovascular and
cognitive function of the elderly [9, 22]. It is plausible that
the size of the population in the study and the intensity of
intervention were inadequate to show unequivocal changes
in cognition. In addition, modest variation in general func-
tion may be due to the gender difference of the participants
[44], and women’s executive processes may benefit more
than men [45]. Further studies should be directed toward
identification of potential mechanisms linking adaptations
in gender and cognitive function after RT.

Among the included studies, two reported an improve-
ment in memory. Nagamatsu et al. [36] reported that
6-month RT improved the associate memory of the elderly
with MCI. Best et al. [30] revealed that RT could signifi-
cantly improve verbal memory in healthy older adults at
2-year follow-up, the findings were consistent with the
results of previous study that RT had long-term positive
effect on memory [23] and also confirmed the hypothesis
which RT might prevent cognitive decline involving homo-
cysteine [46]. High homocysteine level, identified as a risk
factor for cognitive impairment, may decrease performances
in tests of immediate and delayed memory in older adults
[47, 48]. The peripheral insulin-like growth factor-1 (IGF-1)
level was positively correlated with the cognitive function of

@ Springer
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to the small number of studies, the effect of RT on atten-
tion need more evidences. Second, exclusion of studies in
languages other than English and Chinese may have led to
some relevant studies not being identified, which may be
a language bias in this review. Third, the wide variety of
cognitive tests militates against comparison between stud-
ies. In the 12 included studies, a total of 19 different tests
were used to assess cognition. In addition, it is difficult to
blind participants in an RT intervention trial; therefore, the
performance bias of the included studies may be inevitable.

Conclusions

The findings of this systematic review support that RT is
beneficial to improve global cognitive function and execu-
tive function of the older adults, whereas RT has a weak-pos-
itive impact on the memory domain. No significant improve-
ment was found in attention. The studies showed differences
in the types, frequencies and durations of interventions, as
well as the limitations in the small sample size of included
studies. In the future, high-quality RCTs with larger sample
sizes based on a rigorous methodology need to confirm the
effect of RT on working memory and attention of the elderly,
which are important both scientifically and clinically.

Practical implications

Optimizing cognitive function would contribute positively to
improve the quality of life of the elderly, reduce the occur-
rence of dementia, and alleviate the social and family bur-
den. This systematic review provides clinicians with encour-
aging evidence that RT enhance some aspects of cognitive
function in older adults with or without MCI. Moreover, the
review suggests that different training intensity, with realistic
frequency and duration of training, produces virtually no
adverse effects and RT could be a feasible intervention for
the elderly with and without MCI. Evidence of the relation-
ship between RT and cognitive function among the elderly
would further support advocacy initiatives for promoting RT
in the elderly. Further studies should examine a variety of
clinical cohorts using both objective and subjective meas-
ures to confirm the efficacy of RT on cognition.
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