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Abstract 

Introduction: Sarcopenia is a prevalent disease characterized by the progressive loss of skeletal muscle mass and strength in 

older adults. Sarcopenia is associated with decreased mobility, quality of life; impaired metabolism, cell signalling; as well as 

an increased likelihood of disease, infection, falls, and early mortality rates. Resistance exercise (RE, i.e., weight-lifting) is an 

efficacious, non-pharmacological intervention used to mitigate the impacts of sarcopenia. The aim of this literature review is 

to summarize the effects of resistance exercise on skeletal muscle mass, strength, power, and function in community-

dwelling older adults, as well as provide general resistance exercise recommendations for older adults to effectively counter 

sarcopenia.  

Methods: We conducted a literature review to assess the impact of resistance exercise on muscle mass, muscle strength, 

muscle power, and functional capacity in older adults based on three primary criteria: 1) tested healthy, community dwelling 

participants ≥ 60 years old; 2) assessed the effects of RE on at least one of the aforementioned outcomes; and 3) were peer-

reviewed and written in English. 

Results: Studies involving both sexes and various RE programs regularly show increased skeletal muscle mass and strength 

following RE training. Additionally, RE appears to improve older adults’ neuromuscular performance, though improvements 

are significantly higher following high-intensity RE sessions. Further, RE improves skeletal muscle function as measured by 

various qualitative and quantitative tests. Although no specific RE program has been definitively shown to optimally support 

skeletal muscle adaptation in all older adults, RE, even in small doses, is clearly beneficial for older adults’ skeletal muscle 

health. 

Discussion: Undoubtedly, RE has shown to be an efficacious treatment for sarcopenia. To achieve a more comprehensive 

understanding of how RE counteracts sarcopenia, further research – particularly well controlled randomized trials – are 

needed to elucidate the cellular processes underlying skeletal muscle’s deterioration with advancing age and subsequent 

response to RE. 

Conclusion: Taken all together, RE has a positive impact on skeletal muscle mass, strength, neuromuscular performance, and 

muscle function in older adults. 
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Introduction 

Sarcopenia is a disease characterized by the 

progressive loss of skeletal muscle mass and strength at 

rates of ~1% and ~2-3% per year, respectively [1,2]. 

Sarcopenia presents in a substantial proportion of older 

adults, and recent estimates place the prevalence of 

sarcopenia at 1–29% in community-dwelling populations, 

14–33% in long-term care adults, and ~10% in acute health-

care populations [3], though prevalence rates can also vary 

by ethnicity and country [4]. Importantly, the loss of muscle 

mass and strength yields cascading molecular and system-

wide adverse effects in the human body, such as decreased 

muscle power [5], mobility [6], and quality of life [7]; 

impaired metabolism [8] and cell signalling [9]; as well as 

an increased susceptibility to disease and infection [10], 

risk of falls [11], and early mortality rates [12]. In addition 

to physiological impairments, the hospitalization of 

sarcopenic individuals poses a significant economic burden 

for patients and healthcare systems - $40.4 billions in the 

United States alone [13]. Undoubtedly, feasible and 

effective treatments are needed to mitigate the impacts of 

sarcopenia. 

Resistance exercise (RE, i.e., weight-lifting) is a 

simple, safe, and efficacious non-pharmacological 

intervention [14,15] used to mitigate the impacts of 

sarcopenia [16]. RE potently stimulates skeletal muscle 

anabolism [17–19]; hence, progressive bouts of RE, 

especially when paired with dietary protein ingestion, result 

REVIEW                                                                                         OPEN ACCESS 
 

https://www.urncst.com/
https://doi.org/10.26685/urncst.204
http://crossmark.crossref.org/dialog/?doi=https://doi.org/10.26685/urncst.204&domain=pdf
mailto:abutt58@uwo.ca


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

Butt | URNCST Journal (2021): Volume 5, Issue 1 Page 2 of 9 

DOI Link: https://doi.org/10.26685/urncst.204 

in accretion of skeletal muscle proteins and increased 

skeletal muscle volume (i.e., hypertrophy) [20]. Indeed, RE 

has been shown to be an effective intervention in treating 

sarcopenia and lead to increased skeletal muscle strength 

and mass [21–24], and enhanced flexibility [25]. 

Researchers continue to investigate the efficacy of 

different RE training weights, intensities, durations, and 

frequencies [26], but an aperture of RE-specific dialogues 

exists within sarcopenia-related literature. The American 

College of Sports Medicine has released recommendations 

on optimal progressive RE for older adults [27]; however, 

researchers have confirmed these findings to be scant 

because they contain author bias and misrepresent the 

specified population [28]. Researchers have also compared 

RE to alternate treatments of sarcopenia, such as 

testosterone replacement  and growth factors, and favoured 

RE in treating sarcopenia over alternative treatments. 

[16,21]. Hence, the primary purpose of this literature review 

is to summarize the effects of resistance exercise on skeletal 

muscle mass, strength, power, and function in community-

dwelling older adults. Additionally, we provide well 

researched exercise prescriptions and recommendations for 

older adults to effectively counter sarcopenia. 

 

Methods 

We conducted a literature search targeting research 

focused on the impact of resistance exercise on muscle 

mass, muscle strength, muscle power, and functional 

capacity in older adults. Eligible studies: 1) tested healthy, 

community dwelling participants ≥ 60 years old; 2) 

assessed the effects of RE on at least one of the 

aforementioned outcomes; and 3) were peer-reviewed and 

written in English. Publications were collated using 

PubMed database and important key words included in the 

search consisted of seniors, older adults, resistance 

exercise, resistance training, sarcopenia, weight training, 

muscle mass, muscle strength, muscle function, skeletal 

muscle, endurance, and muscle power. While most of the 

studies retrieved solely examined the impact of RE on 

skeletal muscle, it is worth mentioning that some of the 

studies also looked at the impact of combining protein 

intake with RE on skeletal muscle conditions since protein 

ingestion is linked to muscle gains. The literature search 

was performed by a single individual and the papers 

retrieved using the search were subsequently reviewed to 

ensure alignment with criteria, and thus minimizing bias. 

 

Results 

Resistance Exercise Increases Skeletal Muscle Mass and 

Strength 

Numerous researchers have investigated how RE 

impacts skeletal muscle mass and strength. In all reviewed 

studies, RE resulted in an improvement in both muscle 

mass and strength. Many of the studies reviewed involved a 

specific type of RE called progressive resistance exercise 

(PRE), which is an exercise intervention in which exercise 

load increases proportional to individual’s strength. For 

example, researchers conducted a 10-week randomized trial 

comparing the effect of 1 hour/week of PRE to muscle-

flexibility exercise sessions in 40 older adults. Significant 

increases in quadricep strength (7.7% for right sided 

quadricep; 9.9% for left sided quadricep) and left sided bicep 

strength (15.2%) were observed in the PRE group compared 

with the flexibility group [29]. However, there was a 

decrease seen in right sided bicep strength in PRE group  

(-2.2%), attributed to a significantly higher right bicep 

baseline strength in the flexibility group compared to PRE 

group [29]. In another study of 25 older adults, researchers 

showed that 6-weeks of PRE yielded increases in muscle 

strength and mass regardless of sex; specifically, RE 

increased muscle strength by 32% and muscle quality – force 

generated per unit of muscle tissue, [30] – by 31% [31].  

To study the large-scale effect of RE, meta-analyses 

have been performed to formulate more robust conclusions. 

Latham et al. conducted a meta-analysis of 62 trials 

involving 3674 older adult subjects, and found PRE 

improved muscle strength (SMD=0.68, 95% 

CI=[0.52,0.84]) [32]. The analysis, however, did find that 

the current data cannot determine the effect of PRE on 

physical disability, which needs further research. Meta-

analyses have also studied how RE-gains can be optimized. 

In an analysis of 680 subjects (aged 33±18 years), Cermak 

et al. investigated if protein supplementation potentiates RE 

adaptations [20], since RE and amino acid provision have a 

synergistic effect on muscle protein synthesis [20]. Cermak 

et al. found that RE and protein supplementation 

collectively lead to significant improvements in skeletal 

muscle mass and strength [20]. Moving forward, 

researchers would do well to conduct a similar analysis in 

older adults.  

Resistance exercise has shown similar increases in both 

skeletal muscle mass and strength regardless of sex 

[2,23,33–35]. Longitudinal research has shown a 2-fold 

greater loss of muscle strength in older males compared to 

females with aging [5]. RE is particularly useful because 

even with varying intensity, frequency, and modality, a RE 

regimen can result in significant improvements in muscle 

strength and mass in both sexes. A systematic review of 

several databases showed that RE causes increases of 6.6-

37% in skeletal muscle strength and 3.4-7.5% in muscle 

mass depending on the mode (frequency, intensity, set, 

repetitions) of RE. All routines that have frequency of 

anywhere from 1-6 sessions/week weekly showed a 

significant increase in muscle strength when at least 1-3 

sets of 6-15 repetitions with 30-70% one repetition 

maximum (1RM) – the maximum weight an individual can 

lift with exerted power in a single repetition – were 

performed [24]. Overall, RE unequivocally results in 

increased skeletal muscle mass and strength. Studies 

involving both sexes and different modes of RE collectively 

show a significant improvement in muscle mass and 

strength.  
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Improvements in Neuromuscular Performance  

Neuromuscular performance is measured in terms of 

muscle power: the product of force and contractile velocity 

[10]. Sarcopenia is associated with a decline in muscle 

power, and thus also results in a decline in neuromuscular 

performance. Quantitative measures used to examine the 

impact of RE on neuromuscular performance include the 

chair rise and 6-meter backward tandem walk tests [36]. 

Using these measures, Taaffe et al. [36] found consistent 

improvements of neuromuscular performance in a study 

comparing 1, 2, or 3 RE sessions/week for 24 weeks. All 

groups resulted in improved neuromuscular performance in 

the chair rise test – significantly decreased time required to 

rise from chair 5 times compared to control – with no 

significant difference observed between frequencies. All 

groups’ neuromuscular performance tested using the 6-meter 

backward tandem improved similarly, but no statistical 

difference was observed compared to the control group. 

Notably, other researchers have shown backward tandem 

test performance improved significantly following RE [37].  

Researchers have explored how changing the intensity 

of RE programs affects power, and whether a significant 

difference is seen between different intensities. A meta-

analysis on literature in PubMed concluded that 

improvements in neuromuscular performance only occur at 

high RE intensities (>85% of maximum voluntary strength) 

in both older adults and younger populations, and that the 

greatest improvements occur if 3-4 RE sessions are 

completed each week [26]. In line with these results, De 

Vos et al. compared RE at 20%, 50%, and 80% 1RM, in an 

8 week or 12 week trial and showed that muscle power and 

endurance improved at all intensities, but significantly 

greater improvements were observed as RE intensity 

increased, suggesting a dose-response relationship. [38]. 

Overall, RE appears to improve older adults’ 

neuromuscular performance, but further improvement is 

seen when RE is completed at a higher intensity.  

 

Improvements in Physical Function  

Skeletal muscle function is frequently quantified with 

the short performance physical battery test (SPPB) [39], 

continuous scale-physical functional performance test (CS-

PFP) [40], and functional reach test [37]. Vikberg et al. 

researched the effect of 10-week RE program on physical 

function, as measured by SPPB scores, in pre-sarcopenic 

older adults [39]. Compared to the control group, total SPPB 

scores improved significantly (0.5±0.4 points). Similarly, 

Cress et al. used the CS-PFP to assess muscle function in a 

6-month trial. The healthy, community-dwelling subjects 

performed RE 3 times/week at an intensity of 75-80% of 

1RM and were compared to a non-exercising control group. 

The effect size (ES) between total CS-PFP scores for the 

exercise group was 0.8 and showed a 14% increase in 

muscle functionality compared to control group [40]. 

Greater differences were seen in CS-PFP scores measured 

through upper body strength (ES = 0.94) than lower body 

strength (ES = 0.74), but non-significant changes in CS-PFP 

scores of upper body flexibility or balance and coordination 

compared to control group, which showed trend of 

improvements with implementation of RE. Lastly, 

Granacher et al. [37] also studied functional capacity using 

the functional reach test; in their study, healthy participants 

underwent a 13-week 80% 1RM RE regimen and showed a 

significant improvement in performance in the functional 

reach test. Since the functional reach test is also a method of 

quantifying flexibility, it corroborates the improvement 

trends seen in Cress et al.’s study [40].  

Several systematic reviews have produced similar 

conclusions as the aforementioned trials. Lopez et al. [24] 

analyzed functional capacity – the exercise intensity a 

person can tolerate, reflective of an individual’s fitness 

level – by compiling primary research on different 

measures of functionality including gait speed, sit to stand 

test, SPPB test, and Timed Up and Go (TUG) test, which 

measures time taken to walk 3m after rising from a chair 

and then returning back to the chair [41]. Functional 

outcomes as measured by the sit to stand test showed 

largest improvements of 58.1% while SPPB scores showed 

smallest improvements of 4.7%-11.4% [24]. Further, Papa 

et al. [42] focused on research assessing how RE affects 

skeletal muscle functional mobility, stability, balance, and 

gait speed in older adults. From the 11 eligible trials, 

including one cohort over 90 years old, the researchers 

concluded RE significantly improved functionality. 

Researchers have consistently shown improvements in 

older adults’ muscle function when RE is performed, but 

some have tried to isolate if specific RE variables 

differentially impact improvements in muscle function. For 

example, a study comparing participants that performed RE 

(1 set at individuals’ 10RM for all exercises) once, twice, or 

thrice a week for 16 weeks in 48 older women showed that 

RE performed 3 days/week yielded the largest increase in 

skeletal muscle functional performance; importantly, all 

exercise frequencies showed improvement in functional 

performance [43]. While RE program variables remain to 

be optimized, RE clearly improves older adults’ skeletal 

muscle function. Taken altogether, all literature examining 

RE conclude that it appears to be an efficacious method for 

treating sarcopenia as it results in improvements in skeletal 

muscle mass, strength, power, and function (Table 1). 

 

Exercise Prescription and Recommendations  

Researchers have consistently shown RE positively 

impacts skeletal muscle mass, strength, power, and function, 

but it is difficult to elucidate one RE program that maximizes 

these phenotypic adaptations. This is due, largely, to the 

diverse RE programs examined in the literature and 

individual factors that must be considered when prescribing 

exercise [22]. While quantitatively determining the optimal 

RE prescription is outside the scope of this literature review, 

some primary and secondary sources were reviewed to 

develop general RE guidelines for older adults.  
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Table 1. Summary of key primary articles included in this review 

Authors  Study Criteria  Main Findings  
Supporting 

Reference  

Barrett & 

Smerdely  
 Randomized control trial (RCT) with 

20 participants performing PRE and 20 
performing flexibility exercise. 

 Age range = 63.9-69.2 years old. 

PRE results in greater improvements in skeletal 

muscle strength, gait, and balance in seniors 

compared with flexibility exercise. 

[29] 

Scanlon et al.   RCT with 25 participants performing 6 
weeks of PRE.  

 All participants > 60 years old. 

Six weeks of PRE results in a significant 
increase in muscle strength, muscle quality, and 

muscle morphology regardless of sex. There are 

no differences seen between sexes. 

[31] 

Charette et al.   Twelve weeks RE program with 27 
female participants divided into a 

control or exercise group. 

 Mean age = 69 ± 1 years old.  

RE results in significant increases in muscle 

strength in senior women. These improvements 

can be attributed partially to increase in cross 
sectional area of type II muscle fiber.  

[33] 

Wieser and 
Haber  

 Twelve weeks RE program with male 
and female subjects (24 in total) and 
frequency of 2 sessions/week.  

 Mean age = 76.2 ± 3.2 in exercise 
group and 76.6 ± 2.7 in control group.  

RE results in significant improvements in 
muscle strength as well as increase in the fat 

free body mass in both male and female 
subjects.  

[34] 

Mayer et al.   Meta-analysis conducted using PubMed 

database focusing on impact of strength 
training on individuals older than 60.  

PRE in seniors is an efficient exercise 

intervention since it can reduce sarcopenia 

through improvements in skeletal muscle 
compositions and can also be helpful for 

retaining motor function. 

[26] 

de Vos et al.   RCT with 112 participants performing 
either 20%, 50%, or 80% 1RM RE for 
8-12 weeks and a frequency of 2 

sessions/week. 

 Mean age = 69 ± 6 years old.  

All intensities (low, moderate, high) of 1RM 
RE result in noticeable improvements in 

skeletal muscle power, strength, and endurance. 
However, higher intensities (80%) result in the 

highest improvements in all variables 

examined.  

[38] 

Lopez et al.   Meta-analysis conducted using several 
databases examining impact of RE on 

muscle mass, strength, power, 

functional capacity, and risk of falls in 
elderly.  

To achieve optimal improvements in muscle 

strength, power, and functional capacity, an RE 

routine should include 1-6 sessions/week, 1-3 
sets of 6-15 reps, and 30-70% 1RM RE.  

[24] 

Vikberg et al.   Ten weeks RE program with 36 
participants in exercise group and 34 
subjects in control group. 

 Mean age = 70.9 ± 0.03 years old. 

SPPB test scores showed an increase in RE 
group compared with controls. Additionally, 

RE result in improvements in all measured 

body composition. Hence, RE is an effective 
method to prevent and manage pre-sarcopenia 

and sarcopenia.  

[39] 

Cress et al.   Six months RCT with 49 participants in 
exercise group performing 3 RE 
sessions/week at 75-80% 1RM intensity 

and 26 participants in control group. 

 Mean age = 76 ± 4 years old.  

Participants in RE group exhibit a significant 
increase in muscle strength and CS-PFP scores 

but there is no difference in sickness impact or 
quality of life compared with control group.  

[40] 

Farinatti et al.   16 weeks RE program consisting of 48 
women participants divided into exercise 

group performing 10RM either 1, 2, or 3 

times per week, or control group. 

 Mean age = 77.7 ± 8.9 years old 

All exercise groups (1, 2, or 3-days 

exercise/week) exhibited increases in skeletal 

muscle performance and strength. However, 
individuals that performed RE 3 days/week 

displayed largest improvements.  

[43] 
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Exercise Prescription and Recommendations  

Researchers have consistently shown RE positively 

impacts skeletal muscle mass, strength, power, and 

function, but it is difficult to elucidate one RE program that 

maximizes these phenotypic adaptations. This is due, 

largely, to the diverse RE programs examined in the 

literature and individual factors that must be considered 

when prescribing exercise [22]. While quantitatively 

determining the optimal RE prescription is outside the 

scope of this literature review, some primary and secondary 

sources were reviewed to develop general RE guidelines for 

older adults.  

A study comparing differences in high intensity RE  

(3 times/week at 80% 1RM) to variable RE (3 times/week 

at 80%, 65%, and 50% 1RM) showed similar increases in 

muscle strength and fat free mass in both groups, but only 

the variable group improved the carrying objects task, 

suggesting that variable RE may favourably improve tasks 

reflecting daily activities [44]. Another study compared the 

effects of eccentric (muscle-lengthening) and concentric 

(muscle-shortening) RE on muscle strength and fitness 

[45]. Several quantitative and qualitative measures of 

muscle strength, mobility, and posture improved more in 

the eccentric RE group compared to concentric RE group, 

suggesting that eccentric RE-induced adaptations are 

superior compared to concentric-RE. 

In 2009, the American College of Sports Medicine 

published a protocol for optimal RE sessions that included 

frequency, intensity, and set recommendations based on an 

individual’s exercise experience (novice, intermediate, 

advanced) and emphasized that total body, rather than 

localized, RE should be prioritized [27]. However, 

according to Fisher et al., this protocol was deemed to 

misrepresent the specified populations, lack appropriate 

evidence, and include detection bias [28]. Subsequently, 

their team provided more extensive, evidence-based 

recommendations. These authors provided individuals with 

general RE guidelines that they can incorporate into their 

own regimens, and also examined the role of different RE 

modes to maximize RE gains for different fitness level. 

Performing anywhere from 8-12 repetitions demonstrated 

improvements in muscle endurance and strength, but there 

is no significant difference in improvements between the 

variable repetitions. Additionally, they found that 1-2 

weekly RE sessions are sufficient to improve most major 

muscle groups. Furthermore, these researchers concluded 

that various RE modalities, such as free weight RE, 

machine based RE, and bodyweight RE, similarly increase 

skeletal muscle strength. However, there does seem to be a 

decreased risk of injury associated with machine based RE 

compared to free weight and body weight RE [28].  

Although no specific RE program has been definitively 

shown to optimally support skeletal muscle adaptation in all 

older adults, ample research exists on different RE types, 

frequencies, and intensities. Regardless of the variability in 

these RE routines, it is clear that the positive benefits of RE 

can be seen with as little as 1 weekly RE session,  even at 

low intensities (20% 1RM) [38]. Collating the results, 

recommendations have been made below based on RE 

routines that result in optimal improvements in skeletal 

muscle mass and strength, neuromuscular performance, 

muscle function, as well recommended general guidelines 

pertaining to optimal RE regimens.  

 

1. Muscle mass and strength: To achieve noticeable 

increases in muscle mass and strength, RE routines 

should consist of 1-6 sessions/week with at least 1-

3 sets of 6-15 repetitions and 30-70% 1RM [24]. 

2. Neuromuscular Performance: Higher intensities 

(>85% of maximum voluntary strength) RE along 

with 3-4 RE sessions results in optimal 

improvements in neuromuscular performance [26]. 

3. Physical Function: Since physical function is a 

broad group quantified by a plethora of tests, 

suggesting an optimal RE routine that would result 

in largest improvements in all tests is difficult. 

However, greater RE frequency (≥ 3 days/week) do 

result in optimal functionality improvements [43].  

4. Exercise Prescription: While an optimal RE 

routine would depend on an individual’s lifestyle 

and body composition, it is recommended that all 

routines should include at least 8-12 reps with 1-2 

RE weekly RE sessions [28]. 

 

Discussion 

Within this review we have showcased how RE affects 

skeletal muscle mass, strength, neuromuscular 

performance, function, and also compared different RE 

programs to provide evidence-based RE recommendations. 

While sex differences exist within rates of sarcopenic 

declines [5], RE can significantly increase muscle mass and 

strength, regardless of sex. Comparing different RE 

modalities, intensities, frequencies, and sets consistently 

show similar positive improvements in muscle mass and 

strength. A slightly different trend presents when 

considering neuromuscular performance. While different 

RE intensities all show improvements in neuromuscular 

performance, researchers have found optimal improvements 

at higher RE intensities [26,38]. Similarly, all measures of 

muscle functionality have shown improvements with 

implementation of RE.  Additionally, in this literature 

review, we have discussed exercise prescriptions and 

optimal RE regimens. While the optimal RE routine varies 

from person to person, Fisher et al. [28] have provided us 

with well-constructed guidelines and other studies have 

provided us with details on how various types of RE can 

impact muscle adaptations. Eccentric RE has shown to be 

more effective than concentric RE in improving muscle 

strength, mobility, and posture [45]; variable RE routines 

have shown to be more effective than high intensity RE 

routines in daily activity tasks [44]. When considering RE 

as a treatment for sarcopenia, protein nutrition cannot be 
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forgotten. While this review focuses solely on RE, nutrient 

and protein supplementation certainly interact 

synergistically with RE to optimize skeletal muscle 

anabolism [3,14,46]. 

The cellular mechanisms governing muscle strength 

and mass increases following RE are not fully understood; 

however, novel transcriptomic and proteomic techniques 

are helping these physiological processes be better 

understood [47]. Through these techniques [47], 

hypertrophy of type I and type II muscle fibers has shown 

to accompany increases in muscle mass and strength due to 

RE and contribute to the gains seen [20,33,48,49]. Morton 

et al. [49] studied how RE load affects skeletal muscle fibre 

hypertrophy in younger participants (22±3 years old) and 

found that higher RE intensity (>60% of voluntary 

maximum strength) were crucial to stimulate hypertrophy 

of type II muscle fibres. Importantly, the authors concluded 

that when RE is performed to the point of task failure (i.e., 

volitional fatigue), skeletal muscle fibers hypertrophy 

regardless of RE load. These researchers provide us with a 

more comprehensive understanding of the prerequisites for 

skeletal muscle hypertrophy, and researchers would do  

well to examine this phenomenon in older adults. 

Importantly, this understanding will allow to better analyze 

how muscle hypertrophy is a phenomenon involved in 

improving sarcopenic conditions in response to RE, and the 

factors affecting RE induced hypertrophy such as load 

difference.  

A plethora of researchers have investigated RE-

induced phenotypic and functional changes in skeletal 

muscle. For instance, Johnston et al. have hypothesized an 

existing link between the mitochondrial theory of aging and 

sarcopenia that may be improved with RE [50]. According 

to the mitochondrial theory of aging, aging results in a 

cycle of cellular declines that are initiated with a buildup of 

mutagenic reactive oxygen species (ROS). The 

accumulation of these ROS results in somatic mutations of 

mitochondrial encoding DNA (mtDNA). Consequently, 

mutated mtDNA leads to disrupted protein translation of 

essential mitochondrial proteins including electron transport 

chain (ETC) enzymes, resulting in increased ROS. All of 

these cellular changes promote sarcopenia. RE has 

demonstrated to directly decrease ROS production [50], 

which are starting products that initiate this deleterious 

cycle. This data suggests that RE directly improves health 

by modifications involved at the cellular levels. However, it 

is important to recognize the mitochondrial theory of aging 

as only one of numerous cellular changes associated with 

aging. Therefore, while the mitochondrial theory of aging 

does provide an insight on a specific cellular change seen 

with RE, the complexity of cellular changes associated with 

aging is much more extensive and many areas warrant 

further research. 

Original research focused on RE often conceals 

adverse events so researchers must be fully transparent to 

maintain older adults’ safety when completing RE 

programs. This is imperative since, currently, there is 

uncertainty surrounding adverse effects of RE. Hence, 

clinicians need to be cautious implementing RE as a 

universal sarcopenic intervention because there is a risk of 

injury, especially at higher intensities [32]. This can be 

attributed to sarcopenic patients retaining an increased risk 

of falls which endangers them to fractures and injuries [11]. 

Further, due to the impairments experienced in sarcopenia, 

affected individuals are also at a great risk of 

hospitalization, early mortality, and dependence [5]. Thus, 

clinicians need to ensure a sarcopenic patient is fit enough 

to undergo a specific RE regimen before implementing it, 

otherwise the perils can outweigh the benefits.  

It is important to note some limitations did arise during 

the writing of this literature review. Importantly, during the 

initial literature search period, there was only one 

individual involved in searching for and sorting the studies. 

This introduces the possibility of bias. To minimize this, the 

literature search was subsequently reviewed by a second 

individual to ensure all papers met selection criteria initially 

agreed upon. Additionally, due to time constraint, a 

comprehensive systematic review could not have been 

performed which meant that providing extensive quantified 

exercise prescriptions was not possible due to the 

complexity and individuality of constructing RE routines. 

Instead, we provided evidence-based general guidelines that 

fit RE routine for most individuals regardless of variability. 

 

Conclusions 

Taken all together, RE certainly has a positive impact 

on skeletal muscle mass, strength, neuromuscular 

performance, and muscle function in older adults. The 

current body of evidence suggests that RE is an appropriate 

intervention to mitigate and delay the effects of sarcopenia. 

While research remains to refine an optimal RE program, 

older adults would undoubtedly benefit from making RE a 

routine part of their everyday life.  
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