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Abstract  

Research has indicated that older adult participation in resistance training provides 

foundational strength for performance of activities of daily living. The purpose of this study 

was to investigate the effects of a six-week progressive resistance training intervention on 

functional fitness among community-dwelling older adults. From 2010–2015, twelve sessions 

of a six-week resistance training intervention included 95 community-dwelling older adult 

participants (37 male, 58 female; Mage=73.5+7.2). Resistance training interventions included 

bi-weekly, 1-hour sessions targeting all muscle groups. Assessments included arm curl, chair 

stand, back scratch, chair sit-n-reach, 2-minute step test, and 8 foot-up-and-go. The Wilcoxon 

Signed-Rank Test was performed to evaluate group differences between baseline and post-

intervention. Significant differences between pre- and post-assessments were found for 

upper- and lower-body strength (z=6.81, p< .001; z=6.46, p< .001, respectively); upper- and 

lower-body flexibility (z=3.81, p< .001; z=4.85, p< .001, respectively), aerobic endurance 

(z=6.04, p< .001), and dynamic balance and agility (z=5.52, p< .001). The resistance training 

intervention resulted in significant improvements in functional fitness among community-

dwelling older adult participants. Abbreviations: 1-RM, 1 Repetition Maximum. 
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1. Introduction 

Sarcopenia is characterized as a loss of skeletal muscle tissue and is often aging-related. Research 

suggests that the loss of muscle mass, strength, and function during aging can lead to increased risk 

for falls, decreased quality of life, increased risk for loss of independence, and increased risk of 

mortality [1, 2]. In addition, physiological deficits among the older adult population that have been 

associated with sarcopenia, such as muscle protein turnover and apoptosis, may contribute to 

increased healthcare costs [3]. When incorporated with additional exercise modalities including 

cardiovascular endurance training, flexibility training, and balance training, resistance training has 

been associated with improvements in symptoms associated with chronic conditions. The benefits 

of resistance training include, but are not limited to, improvements related to osteoarthritis, 

improved blood lipid profiles, improved glucose metabolism, improved bone health, reductions in 

blood pressure, improved body composition, and improved functional fitness [4-7].  

Participation in a regular, progressive resistance training program can have a positive and 

profound impact on functional ability and independent living [8]. Functional fitness is related to the 

ability to perform activities associated with daily living such as walking, rising from a chair, lifting, 

reaching, climbing stairs, bending, and kneeling [4]. These daily functions require sufficient levels of 

fitness in strength, agility, endurance, and flexibility [9]. More specifically, activities such as walking, 

jogging, running, and stair climbing require muscular strength, endurance, balance, and agility. 

Standing up from a chair, bending, and kneeling all require muscular strength and flexibility [9]. Thus, 

the benefits of functional fitness include the ability to maintain independence and overall improved 

quality of life [9]. 

According to Burton and Sumukadas [10], functional independence is predicated by achieving 

proper maintenance of muscle function as a person ages. Participation in resistance training 

programs can provide safe and effective methods for building muscle and strength among the older 

adult population [11]. When compared to aerobic exercise, resistance training offers greater 

benefits for increased muscular quality, increased lean muscle mass, and increased muscular 

contractile units among older adults [12]. A position stand from the American College of Sports 

Medicine (ACSM) suggests older adults engage in resistance training a minimum of two days per 

week in order to maintain or improve musculoskeletal function [13]. Similarly, the newly formed 

position stand from the National Strength and Conditioning Association (NSCA) recommends older 

adults engage in regular strength training at 2–3 sets of 1–2 multi-joint exercises per major muscle 

group, achieving intensities of 70–85% of 1 repetition maximum (1RM) [14]. 

Research has suggested that resistance training programs for older adults lasting 12 weeks or 

more have shown increases in muscle mass and strength [15-17]. However, Scanlon and colleagues 

[18] suggest that six weeks of resistance training among older adults is an acceptable period for 

demonstrating improvements in strength and muscle morphology. Despite these findings, minimal 

research has investigated the effects of short-term resistance training programs on older adults, 
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with the intent on mitigating the risk of sarcopenia, improving functional fitness, and contributing 

to long-term physical independence. The purpose of this study was to investigate the effects of a 

six-week progressive resistance training program on functional fitness, including upper- and lower-

body strength, upper- and lower-body flexibility, aerobic endurance, and dynamic balance and 

agility among community-dwelling older adults. 

2. Materials and Methods 

2.1 Methodology  

This study took place at a university in Northwest Florida as part of an aging and physical 

performance course in an undergraduate Exercise Science program. Approval from the Institutional 

Review Board was obtained prior to this study. Participants were recruited through word-of-mouth 

and brochure distribution to local senior centers and churches. All participants signed an Informed 

Consent. In addition to the Informed Consent, older adult participants completed a Health Activity 

Questionnaire [4] and obtained a Physician’s Medical Clearance. From 2010 to 2015, the study was 

conducted each fall and spring semester, for a total of 12 semesters. Students assisting with the 

administration of the study intervention were junior-senior-level students pursuing a degree in 

Exercise Science. During the first seven weeks of any given semester, students participated in 

intensive instruction that included Senior Fitness Test administration protocol, proper exercise 

technique, and exercise prescription for special medical conditions among the older adult 

population. During the last seven weeks of any given semester, students partnered with a 

community-dwelling older adult volunteer to administer the six-week resistance training program. 

Students reviewed their older adult partner’s Health Activity Questionnaire and the associated 

Physician’s Medical Clearance to ascertain potential contraindications.  

2.2 Training Protocol 

All resistance training activities took place at the university’s on-site fitness facilities. The 

program was supervised by the course instructor, who was an American Council on Exercise certified 

Personal Trainer, an Aerobics and Fitness Association of America certified Instructor, and a 

FallProof™ Balance and Mobility certified Instructor with more than eight years’ experience working 

in the fitness industry. At least one graduate assistant completing graduate work in Exercise 

Physiology served as an assistant supervisor each semester. From 2010-2015, twelve separate 

sessions of a six-week progressive resistance program were implemented, resulting in a total of 95, 

generally healthy, ambulatory community-dwelling older adult participants (37 male, 58 female; 

Mage = 73.5 ± 7.2). Thus, there were twelve cohorts of participants throughout the six years the 

study was conducted. Mean body mass index for study participants was 29.67 + 5.26 for males and 

25.33 + 3.63 for females. Mean height for male and female participants was 5’7" + 3.18” and 5’3” + 

2.9”, respectively. 

2.3 Study Design 

Each resistance training program consisted of bi-weekly, one-hour sessions targeting major 

muscle groups for a total of 12 one-hour sessions in the six-week period. Sessions included a warm-
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up, a resistance training workout, and a cool down that incorporated low-intensity movements and 

static flexibility training. Intervention exercises included the leg press, leg extension, leg curl, lower 

back extension, hip abduction, hip adduction, compound row, latissimus dorsi pull-down, abdominal 

crunches, calf raises, triceps cable pushdowns, vertical chest press, bicep curls, lateral raises, front 

raises, and plantar and dorsi-flexion. However, exercises performed during the intervention may 

have been modified or omitted based upon individual older adult participant-reported 

contraindications. Each exercise included in the resistance training program was selected based 

upon its contribution to functional fitness. For example, adequate strength in hip abduction and 

adduction is indicated to positively impact lateral stability. Ankle strength gains earned through 

plantar- and dorsi-flexion are associated with improved balance and mobility. Chest strength is 

required for upper-body control during walking [4]. Knee extensor and calf strength are positively 

associated with gait speed, which is negatively associated with morbidity and mortality [19, 20].  

Evidence indicates that healthy older adults may safely participate in training loads between 70 

and 80% of 1-RM in a resistance training exercise program [21]. Thus, resistance training loads for 

individual participants in this study were established using the 70-80% 1-RM estimation 

methodology from Baechle and Westcott [21]. This methodology requires that individual 

participants complete each exercise within 8-12 repetitions at a challenging weight. Challenging 

loads for each exercise were determined by participant feedback during completion of each exercise. 

All participants began the resistance training program at this level. To ensure utilization of the 

anaerobic energy system, repetitions were performed for six seconds each, focusing on two seconds 

for the concentric contraction, and four seconds for the eccentric contraction [21]. Student 

administrators timed each concentric and eccentric contraction and vocally counted repetitions 

during each exercise to encourage adherence to the program protocol. 

Research suggests that resistance training programs should begin with larger muscle groups and 

progress to smaller muscle groups during a single training session [4, 21, 22]. In addition, single- and 

multi-joint exercises are recommended [22]. Thus, training administrators focused on multi-joint, 

large muscle groups at the beginning of each training session and ended training sessions with focus 

on single-joint, smaller muscle groups. Based upon recommendations from the American College of 

Sports Medicine [22], all participants were provided with one-to-two minutes of rest between each 

new exercise. Resistance training participants were also provided with a minimum of 30 seconds of 

rest between sets. 

At the beginning of the intervention, participants completed one set of 8-15 repetitions. When a 

participant could complete twelve repetitions for the initial loads, another set was added. 

Resistance training loads were increased for each exercise when the participant could achieve two 

sets of 12 to 15 repetitions per exercise. These determinations were made according to participant 

performance and the feedback provided by the participant. Based on recommendations from 

Baechle and Westcott [21] for safe and efficient load progression, the progressive resistance training 

program included load increases of approximately 5%. The load increase was accompanied by a 

decrease in repetitions and/or sets, depending upon participant tolerance. Once two sets of 12 to 

15 repetitions of the increased load could be completed successfully, weight loads were again 

increased as tolerated and the cycle repeated. Resistance training exercises were performed using 

Nautilus Nitro®Plus strength training systems, a Precor® multi-gym 8-stack, ten station cable system 

for tricep pushdowns, dumbbells for bicep curls and shoulder exercises, and resistance bands for 

plantar and dorsiflexion exercises. 
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The Senior Fitness Test is a functional fitness assessment designed for older adults 60 years of 

age and older. It is recognized for its validity and reliability and is accompanied by norm-referenced 

and criterion-referenced standards [9]. For the purpose of this study, assessments for upper- and 

lower-body strength, upper- and lower-body flexibility, aerobic endurance, and dynamic balance 

and agility were based upon functional fitness assessment protocols provided in the Senior Fitness 

Test Manual [9]. Trained Senior Fitness Test administrators assessed participants the week prior to 

the implementation of the resistance training program and again the week after the resistance 

training program was completed. Table 1 outlines the variables of interest associated with the 

Senior Fitness Test [9] and the related assessments. 

3. Outcome Measures  

A Wilcoxon Signed-Rank Test was performed to analyse group differences between baseline and 

post-intervention for upper- and lower-body strength, upper- and lower-body flexibility, aerobic 

endurance, and dynamic balance and agility (p < 0.05). 

Table 1 Senior Fitness Test. 

Variables of Interest Assessment 

Upper-Body Strength 30-Second Arm Curl 

Lower-Body Strength 30-Second Chair Stand 

Aerobic Endurance 2-Minute Step Test 

Upper-Body Flexibility Back Scratch 

Lower-Body Flexibility Chair Sit-and-Reach 

Dynamic Balance and Agility 8 Foot-Up-and-Go 

4. Results 

Ninety-five participants were recruited for the study, but some participants chose to omit some 

assessments due to contraindications. The difference in scores was approximately symmetrically 

distributed, as evaluated by a histogram with a superimposed normal curve. Significant differences 

between pre-and post-assessments were found for upper- and lower-body strength (z = 6.81, p 

< .001; z = 6.46, p < .001, respectively), upper– and lower-body flexibility (z = 3.81, p < .001; z = 4.85, 

p < .001, respectively), aerobic endurance (z = 6.04, p < .001), and dynamic balance and agility (z = 

5.52, p < .001). A summary of each data analysis is provided below. Pre- and post-assessment 

median scores, along with differences, may be found in Table 2.  

Table 2 Senior Fitness Test Pre- Post-Assessment Medians and Differences. 

Senior Fitness Test Sample Size Pre-

Assessment 

Post-

Assessment 

Difference 

     

30-Second Arm Curl 82 19 21 3** 

     

30-Second Chair Stand 78 14 17 2** 
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Two-Minute Step Test 78 96 108 11** 

     

Back Scratch 94 -4.0 -3.75 .50** 

     

Chair Sit-and-Reach 95 1.5 2.0 1.0** 

     

8 Foot-Up-and-Go 92 5.25 4.79 .44** 

     

Notes: *p < 0.05; **p < 0.001. Back scratch and sit-and-reach are reported in inches. Eight foot 

up-and-go is reported in seconds. 

4.1 30-Second Arm Curl 

There were 82 participants in the study that participated in the 30-second arm curl assessment. 

Of the 82 participants, 73 improved performance, 14 decreased performance, and eight 

experienced no improvement. There was a statistically significant increase in the number of 

repetitions performed (Mdn = 3) from pre-assessment (Mdn = 19) to post-assessment (Mdn = 21), z 

= 6.80, p < .001.  

4.2 30-Second Chair Stand 

Ninety-two participants completed the pre- and post-assessments for the 30-second chair stand. 

Of these, 72 improved performance, seven decreased performance, and 13 elicited no improvement. 

There was a statistically significant median increase in repetitions from pre-assessment (Mdn = 14) 

to post-assessment (Mdn = 17), z = 6.46, p < .001. 

4.3 Two-Minute Step Test 

Of the 95 participants in the study, 78 were analyzed for the two-minute step test. Of the 78 

participants in the two-minute step test, the intervention elicited improvement in 62 of the 

participants. Fourteen participants experienced a decrease in performance and two participants 

experienced no improvement. Data analysis determined that there was a statistically significant 

increase in the number of steps performed (Mdn = 11) from pre-intervention (Mdn = 96) when 

compared to post-intervention (Mdn = 108). The resistance training intervention elicited a 

statistically significant median increase in two-minute step test performance, z = 6.04, p < .001. 

4.4 Back Scratch 

Ninety-four participants in the study completed pre- and post-assessments for the back scratch. 

Of the 94, 58 participants improved upper body flexibility, 21 decreased upper body flexibility, and 

15 participants showed no improvement. There was a statistically significant increase in upper body 

flexibility from pre-assessments (Mdn = -4.0 inches) to post-assessments (Mdn = -3.75 inches), z = 

3.18, p < .001. 

4.5 Chair Sit-and-Reach 
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All participants in the study performed pre- and post-assessments for the chair sit-and-reach. Of 

the 95, 68 participants improved lower-body flexibility, 19 decreased lower-body flexibility, and 

eight demonstrated no change. Data analysis indicated a statistically significant increase in lower-

body flexibility from pre-assessments (Mdn = 1.5 inches) when compared to post-assessments (Mdn 

= 2.0), z =4.85, p < .001. 

4.6 8 Foot Up-and-Go 

Ninety-two participants completed pre- and post-assessments for the 8 foot up-and-go. Of the 

92 participants, 73 improved their time to complete the test, 17 increased their time to complete 

the test, and two indicated no improvement. There was a statistically significant decrease in time to 

perform the test from pre-assessments (Mdn = 5.25 seconds) when compared to post-assessments 

(Mdn = 4.79), z = -5.517, p <.001. 

5. Discussion 

Participation in a regular resistance training program has demonstrated increased muscular 

strength, increased muscular endurance, improved functional abilities, improved health, and overall 

improved quality of life among older adults [23]. For previous studies lasting more than eight weeks, 

resistance training promotes improvements to both overall strength and lean muscle mass in older 

adult participants [17, 24]. The findings in this study suggest that participation in a bi-weekly, 

progressive resistance training program may result in significant improvements in functional fitness 

in as little as six weeks. These results align with recommendations and expected benefits set forth 

by both ACSM and NSCA [13, 14]. Interestingly, aerobic endurance also improved after participants 

completed the resistance training program. Typically, resistance training is not promoted as a means 

to improve aerobic endurance capacity. However, previous studies have noted resistance training 

can improve walking endurance and overall physical capacity to carry about aerobic endurance-

related tasks [25]. Regular resistance training also may enhance mitochondrial density and oxidative 

capacity of muscle tissue [26]. 

There are potentially numerous factors that contributed to improvements in muscular 

performance within the participants of this study. Sarcopenic factors such as pro-inflammatory 

cytokines, protein catabolism, and catabolic hormone release may all be positively influenced with 

resistance exercise [3, 14]. However, improvements to muscular performance in short-term 

resistance training interventions are often the result of a combination of neural adaptations rather 

than structural changes to the muscle [27]. Neuromuscular adaptations may include improved 

neural firing rates and greater synchronization of the timing of neural discharge during anaerobic 

activities [27]. Despite initial changes possibly limited to neuromuscular adaptations, the benefit of 

such changes could positively impact the quality of life of an older adult. Physical disability is a major 

disease state affecting numerous members of the older adult population, as the result of muscle 

weakness, frailty, and fall risk [13]. Based on the results of this study, short-term resistance exercise 

may mitigate the risk of falling within the population, regardless of body composition alterations 

within the first six weeks. More research is needed to fully understand the relationship between 

resistance exercise and its impact on performance in activities of daily living [14].  

Flexibility benefits were also observed among the participants of this study. While daily 

stretching protocols may promote the greatest benefit to long-term maintenance of range of 
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motion, regular resistance training is thought to have nearly equal benefit to improving flexibility in 

untrained individuals [28]. Promotion of moving a synovial joint through its full range of motion 

offers greater capacity for an individual to adequately move in any daily physical activity, whether 

that range of motion is accomplished via regular stretching exercises, resistance training, or a 

combination of both.  

The significant improvements in functional fitness during the shorter six week time frame is 

noteworthy for participant adherence to the training program, since adherence is a key factor in 

impacting treatment effectiveness [29]. Previous research indicates continual benefits if 

participants were to maintain a resistance training program at or beyond a six-week duration [2, 11]. 

Furthermore, this study adds to the accumulating evidence that community-dwelling older adults 

should engage in regular resistance training. In addition to the specific measures indicated in this 

study, older adults may also exhibit a reduction in fall risk, resulting from exercises targeting 

improvements in proprioception, strength, and dynamic balance [30, 31]. Research also indicates a 

significant association between exercise capacity and depression in this population [32]. The present 

study demonstrates significant improvements in exercise capacity, from both anaerobic and aerobic 

perspectives. 

6. Conclusions 

The significant outcomes from this study indicate that a six-week progressive resistance training 

program that targets all muscle groups may result in improved strength, flexibility, aerobic 

endurance, and dynamic balance and agility among community-dwelling older adult participants. 

While previous studies have suggested that more time in exercise program participation is needed 

to observe significant changes in functional fitness, outcomes from this study suggest that a six-

week progressive resistance training program may be sufficient to affect positive functional fitness 

change among community-dwelling older adults. These results may be promising to the older adult 

population, who may be motivated to participate in resistance training programs because positive 

results may occur within a short period of time. Future research should utilize similar progressive 

resistance training methodologies for older adults but should incorporate larger sample sizes and a 

control group. 
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