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ABSTRACT 

 

There are currently many assessments available to determine frailty in the older adult, 

one of them being a stair climb task. The purpose of this study is to determine 

relationships between stair climb power, using a 4-step stair climb task, and other 

measures of fitness in community living older adults, and to create discriminating 

quartiles for the 4-step stair climb to identify frailty. A convenience sample of 

independent living older adults were recruited from various community events in 

Stanislaus County and asked to complete a 4-step stair climb task as well as other 

accepted measures of physical fitness. Stair climb times had the strongest relationship 

with the chair stand test and the 8 Foot Up and Go test.  Also, stair climb times tended 

to be faster in men compared to women, and tended to increase with age.  However, 

there was less than 50% agreement between participant’s performance in the stair 

climb task and the other accepted measures.  
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CHAPTER I 

INTRODUCTION 

Background  

In the United States, the number of individuals over the age of 65 is growing 

rapidly.  A significant factor that is causing the growth of the older adults is the aging 

of the baby boomer cohort.  Because of the baby boomers, it is predicted that by the 

year 2030, 71.5 million people will be over the age of 65 (U.S. Census Bureau, 2010).  

That is twice the amount of people as in the year 2000 (Wacker & Roberto, 2008).   

With an aging population come many health concerns, which are linked to 

health declines associated with aging, such as loss of cognitive and physical abilities, 

and ultimately a loss of function and independence.  This loss of independence in the 

older adult can largely be associated with the onset of frailty, which in persons aged 

80 years or older has been suggested to be as high as 40% (Cesari et al., 2006).  In 

addition, frailty can lead to falls in older adults, which in turn can lead to mortality 

and morbidity (Sleet, Moffett, & Stevens, 2008). 

There are many opinions as to what constitutes being frail, but most agree that 

with frailty comes a decreased functional capacity, which in turn increases health 

risks (Hortobagyi, Mizelle, Beam, & DeVita, 2003).  Health problems strain the 

health care system, which increases the cost of providing quality care.  Frailty in older 

adults is a major health issue in today’s society.  Clear definitions of frailty, along 

with proper ways of assessing frailty, are needed (Bortz, 2002).  Accurate frailty 
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assessment will allow health professionals to provide early treatment and assistance 

for individuals classified as frail.   

Statement of the Problem 

The accuracy of future interventions to decrease frailty will be dependent 

upon the selection of appropriate outcome measures that demonstrate high reliability 

and have the ability to capture a change in performance (LeBrasseur, Bhasin, Miciek, 

& Storer, 2008).  There are currently many assessments available to determine frailty 

in the older adult, including tools to evaluate sit-to-stand time, lower body strength, 

reaction time, balance, nutrition, and incontinence.  Stair climbing ability is an 

essential task of daily living that is dependent upon multiple factors of fitness and 

performance, including muscle power.  Muscle power is linked to functional status in 

older adults, and therefore is used as an accepted measure of assessment (Foldvari et 

al., 2000).  The stair climb task is more challenging than previous muscle power 

assessments, but also safe to complete, and therefore may be better to discriminate 

levels of muscle power, and in turn frailty, in older adults (LeBrasseur et al., 2008).  

In the past, the stair climb task has been used in conjunction with other functional 

measures to measure frailty; however, there are no norms for the 4-Step Stair Climb 

task, which eliminates it as a measure on its own.  The purpose of this study is to 

create discriminating quartiles for the 4-Step Stair Climb to evaluate it as an 

assessment tool that can be used to identify frailty in older adults.   
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Significance of the Study 

 With the 4-Step Stair Climb task not having any norms for reference, use of 

the test can be limited.  Without norms for reference, other assessments are currently 

needed in conjunction with the 4-Step Stair Climb task in order to identify frailty.  

Accessibility to various assessment tools or time limits may deter researchers from 

using assessment tools. If norms were available, the stair climbing task would allow 

researchers to quickly detect frailty eliminating a need for multiple tests.  

Specific Aims 

The specific aims of this study are: (a) to determine relationships between stair 

climb power, using a 4-Step Stair Climb task, and other measures of balance, 

flexibility, agility, and muscular strength in community living older adults, and (b) to 

create discriminating quartiles separately for three age groups (65 – 74, 75 – 84, and 

85 and above) for the 4-Step Stair Climb task to measure frailty in community living 

older adults. 
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CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

 Over the years, there is improved understanding regarding muscle power 

assessment in the older adult.  This review will focus on: a) the physiology involved 

in the aging muscle; b) physical outcomes related to the aging muscle, c) the use of 

muscle power versus muscle strength as a functional measure; and d) the use of stair 

climb as a measure of muscle power in the older adult. 

Physiology of Aging 

Many physiological changes occur with aging, including decreased cognitive 

abilities, decreased maximum oxygen consumption, decreased quality in bone and 

body composition, and a decrease in muscle mass, strength, and power (Spirduso, 

1995).  Declines in muscle strength and power are attributed to loss in muscle fiber 

number and size, as well as a decrease in the surrounding motor units (Doherty, 

Vandervoort, Taylor, & Brown, 1993).  Early research by Lexell and colleagues 

investigated muscle loss by examining the size and total number of muscle fibers, 

along with the occurrence of type I and II muscle fibers (Lexell, Hendriksson-Larsen, 

Winblad, & Sjostrom, 1983; Lexell, Taylor, & Sjostrom, 1988).  Type I muscle 

fibers, or slow twitch muscle fibers, are more efficient at using oxygen for longer 

periods of time before they fatigue.  Type II muscle fibers, or fast twitch muscle 

fibers, are more capable at firing at higher speeds, but fatigue more quickly than type 

I fibers.  For example, individuals who excel at marathons may have a high muscle 



 

 
5 

 

 

 

makeup of type I muscle fibers, while a sprinter may have a makeup higher in type II 

fibers. 

 Subjects in the studies conducted by Lexell and colleagues consisted of 

previously healthy males who suffered a sudden accidental death.  Cross sections of 

the right medial vastus lateralis revealed that fiber size was significantly lower in the 

older subjects compared to the younger subjects by 18% (Lexell et al., 1983; Lexell et 

al., 1988).  The total number of fibers was 25% lower in the older subjects compared 

to the younger subjects.  Loss of muscle mass began around 25 years of age, with 

roughly 10% of the muscle area lost by the age of 50.  After 50 years of age the 

reduction of muscle accelerated, and almost half of the muscle area was lost after 30 

years (Lexell et al., 1988).  There was no significant difference between the two age 

groups regarding type I fiber occurrence; however, it was found that type II fibers 

accounted for approximately 60% of the loss in fiber number in the older adult group 

(Lexell et al., 1983).  These findings suggest that not only is there loss of muscle fiber 

size and number, there is also a preferential loss of type II muscle fibers with age. 

Along with observed losses in muscle fiber physiology, there are also decreases 

in the number of motor units with increasing age.  In fact, older adults have been 

shown to have less than half of the number of motor units when compared to younger 

adults (Brown, 1972).  Furthermore, it has been suggested that the loss seen in motor 

units is an important factor in age-related strength declines (Doherty, Vandervoort, 

Taylor, & Brown, 1993).  Borges (1989) explored these declines by measuring peak 

strength during both isokinetic and isometric knee extension and flexion.  Results 
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demonstrate that there is a decrease in muscle strength with an increase in age for 

both men and women and for both types of contractions.  Interestingly isokinetic 

strength decreased significantly between ages 20 and 30 years in men, between ages 

40 and 50 years in women, and there is a significant decrease for both sexes between 

ages 60 and 70 years (Borges, 1989). 

With strength declining in aging individuals, questions began to arise as to what 

caused the decline and if it was associated with the decreased mass.  An early study 

explored this association by calculating muscle size, while muscle strength was 

assessed using an isometric dynamometer to collect each participant’s maximal force 

production (Pearson, Bassey, & Bendall, 1985).  It was found that there is a 

statistically significant correlation between strength and the calculated muscle area of 

both the arm (r = .78) and the calf (r = .62).  Muscle areas and strengths were then 

compared with other studies, and it was found that the strengths and areas in the older 

participants were lower than in younger participants of other studies, and also lower 

in females compared to males (Pearson et al., 1985). 

Another study described the change in muscle mass, strength, and quality over a 

three-year period (Goodpaster et al., 2006).  They determined whether changes in 

lean body mass and body weight are related to a change in muscle strength in older 

adults.  Body composition was measured using dual-energy x-ray absorptiometry 

(DXA) to assess total body and leg lean mass, and strength was measured using a 

Kin-Com dynamometer to assess isokinetic knee extensor strength.  Results showed 

that over the three years, participants lost a significant amount of their leg lean mass 
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and strength, with the loss in strength being almost two times greater in men (3-4%) 

compared to women (2-3%).  There was also a loss in leg lean mass of about 1% 

annually.  Overall, strength declines were almost three times greater than the declines 

for leg lean mass.  These results suggest that the loss of muscle mass may be 

associated with a loss in strength in older adults, and that the strength loss is much 

greater than the loss in muscle mass (Goodpaster et al., 2006). 

Further research explored if the previous associations seen between the loss of 

muscle mass and strength could signify that the loss in muscle mass was the actual 

cause of the loss in muscle strength.  One study tested knee extensor force using an 

isokinetic dynamometer.  A cross sectional area of the thigh was measured with a 

magnetic resonance imaging (MRI) scan (Jubrias, Odderson, Esselman, & Conley, 

1997).  Results showed that force significantly decreased with age, with a 39% 

decline in force from 65 to 80 years of age.  A cross sectional area of the muscle also 

declined with age and was shown to account for about half of the 39% decrease seen 

in strength (Jubrias, 1997). 

A few years later a similar study was conducted by Frontera and colleagues 

(2000), using a longitudinal design rather than a cross-sectional design.  Pre and 

posttests were conducted, and after a 12 year span of time there was a statistically 

significant loss in both strength (23.7-29.8%) and cross sectional area (12.5-16.1%) 

of the muscles.  An analysis of covariance showed that strength of participants and 

cross sectional area at pretesting accounted for 90% of the variability in strength at 

posttesting, suggesting that a loss in muscle cross sectional area is a major contributor 
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to the decrease in muscle strength seen with age.  Results also showed a calculated 

overall loss of 2-2.5% of muscle strength per year, while biopsy results showed a 

decrease in type I fibers over time (Frontera et al., 2000). 

The loss of muscular mass and strength with age described in previous research 

is often referred to as sarcopenia (Rosenberg, 1989).  Further research has been 

conducted to better explain sarcopenia.  For example, one study in New Mexico 

endeavored to determine the point at which an individual may be considered 

sarcopenic, because there were no standards in place to classify an individual as 

sarcopenic (Baumgartner et al., 1998).  Cutoff values were created for sarcopenia as 

having an appendicular skeletal muscle mass (kg/ht2[m2]) two standard deviations 

below the mean of a younger (18-40 years of age) reference group.  This definition 

led to cutoff values for sarcopenia of 7.26 for men and 5.45 for women.  Using these 

values, it was seen that the incidence of sarcopenia increased significantly with age.  

The prevalence of sarcopenia increased from 13.5-24% in individuals under 70 years 

of age to 60% in individuals above 80 years of age, which is roughly a 35-40% 

increase of sarcopenia (Baumgartner et al., 1998). 

Muscle Strength versus Muscle Power 

Muscle mass and strength are, of course, not the only physiological components 

that decline with age.  There are many others, but the one that is perhaps most closely 

related to these is muscle power.  Muscle power is defined as the rate of performing 

work, or the product of force and velocity (Wilmore & Costill, 2004).  Researchers 

investigated if muscle power also decreases with age, as muscle mass and strength do.  



 

 
9 

 

 

 

Skelton, Greig, Davies, and Young (1994) examined the associations of strength and 

power in older adults.  From a cross-sectional analysis of the data it was found that 

there were highly significant correlations between muscle strength and power for both 

men (r = .72) and women (r = .71).  Furthermore, there was a significantly greater 

loss in muscle power than muscle strength in men (p = .0001), but not in women.  

Losses seen in muscle power were greater than losses seen in muscle strength, which 

translated into a 3.5% per year loss in muscle power compared to a 1-2% per year 

loss in muscle strength. 

Another study further assessed the declines in strength and power in the older 

adult (Metter, Conwit, Tobin, & Fozard, 1997).  This study looked both cross-

sectionally and longitudinally for changes that may occur in the upper extremities.  

Longitudinal measurements were taken roughly every two years for a 25 year period 

for the men and an eight year period for the women.  A cross-sectional analysis 

showed declines in both strength and power, as in previous studies.  For men, both 

strength and power peaked in their 30s and then showed a steady decline, while in 

women, strength and power declined in their 50s.  Interestingly, power was also 

found to decline about 10% more than strength did in male participants, while this 

was not found in the female participants.  Longitudinal analysis showed declines in 

strength and power by age 40 in both sexes, which was consistent with the cross-

sectional data; however, the women’s longitudinal data did not show any statistically 

significant results in these declines as the men’s did.  This is perhaps due to the 

amount of longitudinal data collected, as male data were collected over a 25 year span 
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and female data only over an eight year span.  Regardless, the losses seen in muscle 

power compared to muscle strength raise the question of whether muscle strength is 

the best predictor of frailty and functional performance in older adults, or if perhaps 

muscle power may be a better measure (Metter et al., 1997). 

Many functional activities require strength to produce the movement necessary 

to perform them.  As strength declines with age, it is increasingly important to know 

just how much these declines can limit functional abilities.  Knutzen and colleagues 

(2002) examined the relationship between strength and various functional activities to 

see if certain tasks are able to help predict functional performance.  Eleven strength 

measures were taken, along with different functional measurements, including a sit to 

stand test, a stair climb task, timed walk, timed sweep, floor to stand, lift and carry, 

balance test, and an endurance walk.  These tasks were chosen because of their 

relevance to daily functional tasks that one may perform in a day.  Results showed 

only weak to moderate correlations between strength and functional measures (r = .01 

to .57).  Overall, the highest correlations were found between strength measures and 

the carrying task, and the lowest correlations were found between strength and 

balance measures.  A stepwise multiple regression analysis was also performed on the 

data and showed that strength accounted for 3-38% of the functional measures.  These 

results suggest that strength alone cannot predict functional performance in older 

adults (Knutzen et al., 2002). 

If strength alone cannot predict functional performance in older adults, then 

there must be some other factor that can.  One factor, muscle power, has been thought 
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to be another element that may be a strong predictor of functional performance.  One 

study investigated this idea by assessing the influence of power and strength on the 

physical performance of older adults.  Pre- and post-testing included gait speed 

assessments, a 10-step stair climb, chair-stand time, balance testing, 1-repetition 

maximum (1-RM) testing for lower body muscle strength, and multiple percentages 

of the 1-RM for lower body muscle power (Bean et al., 2002).  The most important 

finding of this study was that leg power was significantly associated with all 

measures of physical performance.  Leg power was shown to account for between 

12% and 45% of the physical performance measures, with strength accounting for 

less of the variance.  Furthermore, leg power accounted for 2% to 8% more of the 

variance of the physical performance measures than did strength (Bean et al., 2002).  

This suggests that power may be a better predictor of functional performance than 

strength. 

Another study aimed to determine if peak muscle power was associated with 

functional status in older women (Foldvari et al., 2000).  In this particular study 

functional status was defined by participants’ results on a self-report questionnaire 

assessing both basic and instrumental Activities of Daily Living (ADLs).  As seen in 

other studies, advancing age was negatively associated with power measurements in 

all muscle groups (r = -.25 to -.33).  Functional status was also correlated to leg 

power (r = -.47), and had the strongest correlation seen in the data analysis.  Leg 

press power and physical activity were the only two factors that were shown to 

independently contribute to functional status; together they accounted for 40% of the 
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variance in functional status (Foldvari et al., 2000).  These results further suggest that 

muscle power, especially leg press power, is a strong predictor of functional status in 

older women. 

Stair Climb as a Measure of Power 

With muscle power shown to be an important predictor of age-related changes 

in physical functioning, many functional tools have been used to assess muscle 

power.  These include chair stands, gait speed, and stair climbing.  Stair climbing 

ability is an essential task of daily living that is dependent upon multiple factors of 

fitness and has now become a popular tool for measuring muscle power.  Stair climb 

is a simple and practical way to assess power.  It is fairly inexpensive, the operator 

does not need much training, it is easy to reproduce, and the participants do not tire to 

exhaustion, so multiple tests can be repeated with little rest in between (Margaria, 

Aghemo, & Rovelli, 1966).  It also requires more physical resources for older adults 

to accomplish the task, which makes it not only a valuable test for all age groups, but 

a particularly good assessment for older adults (Ojha, Kern, Lin, & Winstein, 2009). 

Bassey et al. (1992) compared lower body muscle power to other functional 

measures by recording the best of several trials of a chair stand assessment, a walk 

test, and a 4-step stair climb task in older adults. Participants included 13 men with a 

mean age of 88.5 ± 6 years and 13 women with a mean age of 86.5 ± 6 years.  Not 

only did the stair climb task have the highest correlation (r = .81) with lower body 

power, but when converted to watts, stair climb power was shown to have a highly 

significant correlation with leg extensor power in watts (r = .88).  This shows that the 
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stair climb task is an excellent measure of leg power in older adults (Bassey et al., 

1992).   

Furthermore, age significantly influences stair climb power performance, which 

makes the tool sensitive enough to distinguish between non-frail and frail individuals.  

Zech et al. (2011) asked 60 participants with ages ranging from 22 – 81 years to 

perform a 4-step stair climb task to assess muscle power.  Participants were instructed 

to ascend the 4-step stair climb as quickly as possible and the better of two trials was 

recorded.  Age had a strong correlation with stair climb power (r = -.80), suggesting 

that age significantly influences stair climb power performance.  There were also 

significant differences between non-frail and frail older adults, showing that the 4-

step stair climb is sensitive enough to detect differences in both age and frailty (Zech 

et al., 2011).   

The stair climb task is also sensitive enough to be considered clinically relevant.  

This was demonstrated when 371 older adults (age ≥70) ascended a set of three steps 

at their own pace at baseline and after a one year follow up (Oh-Park, Perera, & 

Verghese, 2012).  This resulted in a meaningful change in 3-step stair climb time of 

0.5 s for meaningful decline and 0.2 s for meaningful improvement.  Because of the 

stair climb task’s sensitivity, this assessment is also considered a clinically relevant 

measure of functional lower body muscle power in older adults that is sensitive 

enough to detect frailty (Bean, Kiely, LaRose, Alian, & Frontera, 2007). 

Since stair climb is recognized as a clinically relevant measure, normative 

values have been discovered in order to better utilize this tool as an assessment for 
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older adults.  The average speed it takes older adults to ascend stairs at their own pace 

ranges from 1.3 steps/s when climbing eight to 10 steps to 1.8 steps/s when climbing 

eight steps as quickly as possible (Hinman et al., 2014; Butler, Menant, Tiedemann, 

& Lord, 2009).  Based on these values, it would take 5.2 s to 7.2 s to complete a 4-

step stair climb task.  Additionally, another study found that the mean time for older 

adults to ascend a set of three stairs at their own pace is 2.78 ± 1.49 s (Oh-Park, 

Wang, & Verghese, 2011).  It took a mean time of 0.93 steps/s, which would equal 

3.72 s to ascend a 4-step stair climb task.  Oh-Park’s data are considerably lower 

compared to the other two studies.  All three studies demonstrate a large discrepancy 

for stair ascent time ranging from 0.93 steps/s to 1.8 steps/s. 

Despite these newer values for the stair climbing task, there is still a need to 

distinguish norms to measure muscle power performance in order to categorize the 

level of frailty related to stair ascent time.  Previous studies looked at adults 

ascending stairs at their own pace, which does not correctly measure power 

performance; ascending stairs as quickly as possible is a better measure.  Also, there 

are discrepancies between the mean values previously reported for stair ascent time.  

Additional data may help to clear up these discrepancies as well as give specific 

values pertaining to the 4-Step Stair Climb. 

Summary 

The progression of research regarding muscle power assessment in the older 

adult began with exploring the physiology involved in the aging muscle, and then 

examined physical outcomes related to the aging muscle.  Once physical outcomes 
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were recognized, researchers searched for solutions in using muscle strength and 

muscle power as functional measures, and then progressed to using stair climb as a 

measure of muscle power in the older adult.  As documented, the 4-step stair climb 

was administed in previous studies as a measure of muscle power in conjunction with 

other accepted measures; however, there are no current norms to use the 4-Step Stair 

Climb as a measure of frailty on its own.  
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CHAPTER III 

METHODOLOGY 

Participants and Setting 

A convenience sample of 479 independent living older adults were recruited 

from attendees at various community events in Stanislaus County, such as walk-a-

thons, health and safety fairs, and aging summits.  Of these, 113 were under the age 

of 65 and eight did not complete the stair climb task, leaving 358 eligible participants.  

Of the eligible participants, 255 were female (age, 75.00 ± 6.86 y; height, 160.0 6± 

7.73 cm; weight, 69.95 ± 14.93 kg; BMI, 27.31 ± 5.40 kg/m2) and 103 were male 

(age, 76.55 ± 6.72 y; height, 174.44 ± 9.21 cm; weight, 85.72 ± 13.23 kg; BMI, 28.21 

± 4.47 kg/m2).  Participants were community living, and without significant cognitive 

or physical limitations that would prevent them from completing the physical 

assessments. 

Methods and Instruments 

Potential participants who met the eligibility criteria were first asked to read 

and sign the consent form (see Appendix A), and then were asked a few simple health 

history questions, such as if they had acute illness, recent broken bones, or recent 

heart problems.  Eligible participants were then assigned to a trained volunteer 

assistant to guide them through each test and record their performance scores.  

Volunteer assistants were current Kinesiology students who had been trained in the 

testing methods through their core coursework including Measurement and 

Evaluation in Physical Education, Exercise Physiology, and Health and Fitness 
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Assessment.  There was also a faculty advisor present at all times to assist volunteers 

and answer any questions on scores that may have been above or below normal 

levels.  Testing included anthropometric measures, measurements of balance, 

flexibility, agility, muscle strength, muscle power, and 4-step stair ascent (climb) 

time.  Other assessments may have been collected on the day of testing, including a 

gait speed test and an endurance walking test that was not included in this data 

collection.  Tests were administered in the order chosen by the participants.  The time 

commitment for the participants to complete the screening and all of the tests was 

approximately 15 minutes. 

Anthropometric measures.  All participants had their heights measured to 

the nearest ± 0.5 in (1.3 cm) and their weight determined to the nearest ± 0.5 lb (0.23 

kg) on a zeroed Homs beam-scale.  Participants were asked to remove their shoes and 

any excess clothing, such as sweaters and jackets in colder seasons, before height and 

weight data were collected.  The data were then used to determine the body mass 

index (BMI) in kg/m2 (ACSM, 2010).  The Center for Disease Control and 

Prevention (CDC) defines the following BMI ranges; <18.5 as underweight, 18.5 – 

24.9 as normal, 25.0 – 29.9 as overweight, and >30 as obese (CDC, 2011).  In 

addition, an Omron handheld bioelectrical impedance device that assesses total body 

water from changes in resistance to a weak electrical current as tissues was used to 

make an estimation of body composition (Heymsfield, Nunez, Testolin, & 

Gallagherm, 2000). 
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Flexibility.  Flexibility was measured by two different tests.  The first test was 

the Chair Sit and Reach Test.  The Chair Sit and Reach Test has been shown to have a 

high test-retest reliability (r = .95) as well as be a valid measure (r = .83) when 

compared to its criterion measure, the American Academy of Orthopedic Surgeons 

hamstring flexibility test (Rikli & Jones, 2001).  Participants were instructed to sit on 

the edge of a chair with one foot flat on the floor and the other leg extended forward 

with the knee straight, heel on the floor, and ankle bent at 90°.  Hands were placed 

one on top of the other, with tips of the middle fingers even.  The participant was then 

instructed to reach forward toward the toes by bending at the hip, while keeping the 

back straight and head up.  Participants also were instructed to avoid bouncing or 

quick movements while keeping their knees straight and holding the reach for two 

seconds.  The distance was measured between the tip of the fingertips and the toes to 

the nearest 0.5 in (1.3 cm). If the fingertips touched the toes, then the score was zero.  

If they did not touch, the distance between the fingers and the toes was measured as a 

negative score, and if they overlapped the distance between the fingers and the toes 

was measured as a positive score.  Two trials were performed, with the highest score 

of the two trials being recorded (Rikli & Jones, 2001). 

The second flexibility test was the Back Scratch Test.  The Back Scratch Test 

has been shown to have a high test-retest reliability (r = .96) and is considered to be 

the best overall measure of shoulder flexibility (Rikli & Jones, 2001).  For this test 

participants were standing and instructed to place one hand behind the head and back 

over their shoulder, and reach as far as possible down the middle of their back with 
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their fingers directed downwards.  The other arm then reached behind the 

participant’s back, fingers upward, to reach up as far as possible, attempting to touch 

or overlap the middle fingers of both hands.  If the fingertips touched then the score 

was zero.  If they did not touch, the distance between the fingers was measured as a 

negative score, and if they overlapped the distance between the fingers was measured 

as a positive score.  Two trials were performed, with the better of the two trials being 

recorded (Rikli & Jones, 2001). 

Balance.  Five different balance measurements were obtained.  Four of the 

measures were selected from the Berg Balance Scale, which is a widely used 

balanced measure in older adults with a high inter-rater reliability (r = .98) (Berg, 

Wood-Dauphinee, Williams, & Gayton, 1989).  The fifth measure was the Functional 

Reach Test which was used as a screening tool for the 8 Foot Up and Go Test.  For 

the first test, participants were instructed to stand with their feet together, arms 

crossed on chest, and eyes closed on firm ground for 30 s.  The second test was the 

unipedal single-leg stance position, where the participant was instructed to stand on 

one foot while holding the opposite foot off the floor without the feet touching and 

eyes open on firm ground for 30 s with arms crossed on chest.  For the third balance 

test, participants were instructed to stand with their feet together, arms crossed on 

chest, and eyes open on dense foam for 30 s.  Lastly, for the fourth test, participants 

were instructed to stand with their feet together, arms crossed on chest, and eyes 

closed on dense foam for 30 s.  The time for each test was stopped during any trial if 

the participant deviated from initial crossed arm position, opened eyes during an 
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“eyes closed” trial, moved feet, or required assistance to prevent loss of balance (Cho 

& Kamen, 1998).  The balance score was the sum of the time required for the four 

individual tests. 

The fifth test was the Functional Reach Test which was used as a screening tool 

for the 8 Foot Up and Go Test. The Functional Reach Test has been accepted as a 

valid measure of balance in older adults (Duncan, Studenski, Chandler, & Prescott, 

1991) and has a moderate intra-class reliability (r = .73; Giorgetti, Harris, & Jette, 

1998).  For this test a yardstick was mounted on a wall at shoulder height, and the 

participant was instructed to stand with his or her right shoulder along the wall. The 

right arm was extended, parallel to the wall, with fingertips beginning at the starting 

point of the yardstick.  Participants were then instructed to reach forward as far as 

possible in a parallel plane to the wall without taking a step forward.  The score was 

the number of inches reached forward.  Two trials were performed, and the better of 

the two trials was recorded (Duncan, Studenski, Chandler, & Prescott, 1991).  If the 

participant did not reach 8 inches or further, they were excluded from completing the 

8 foot up and go test. 

Dynamic balance & agility.  Dynamic balance and agility was measured by the 

8 Foot Up and Go Test.  The 8 Foot Up and Go Test has been shown to have a high 

test-retest reliability (r = .95) and is also considered to be a good measure of the 

multiple physiologic attributes required for agility (Rikli & Jones, 2001).  Participants 

began seated with their hands resting on their knees and their feet flat on the ground.  

When the test administrator said "Go," timing was started and the participant stood 
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and walked as quickly as possible to and around a cone that was placed 8 ft (2.44 m) 

in front of the chair, then returned to the chair to sit down.  Timing stopped as the 

participant sat down.  Two trials were performed and the score recorded was the best 

time of the two trials (Rikli & Jones, 2001).  

Muscular strength.  Maximal muscle strength was determined using the Arm 

Curl Test, a hand grip dynamometer measurement, and the Chair Stand Test.  The 

Arm Curl Test and the hand grip dynamometer measurement assessed upper body 

strength, while the Chair Stand Test measured lower body strength.  The Arm Curl 

Test has been shown to have a high test-retest reliability (r = .81) and is also 

considered a valid measure (men r = .84; women r = .79) when compared to its 

criterion measure, a 1-RM of the biceps, chest, and back (Rikli & Jones, 2001).  Hand 

grip dynamometer measurements have also been shown to have a high within-

instrument reliability (r = .82) and are also considered a valid measure (r = .75) when 

compared to its criterion measure, the sphygmomanometer test (Hamilton, 

McDonald, & Chenier, 1992).  Within this data collection, the hand grip 

dynamometer was not calibrated before each use.  For the Arm Curl Test, each 

participant was seated in a chair holding a weight with his or her dominant hand.  

Women used a 5 lb (2.27 kg) weight, while men used an 8 lb (3.63 kg) weight.  

Participants were then instructed to curl the arm up through a full range of motion and 

then lower through the full range of motion, returning to the starting position.  The 

participant was instructed to complete this action as many times as possible within 30 
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s.  The score was the number of completed arm curls recorded in the 30-second 

period (Rikli & Jones, 2001). 

For the hand grip dynamometer measurement, participants were seated with 

their testing hand at their sides, with their elbows bent at 90°.  The participants were 

then instructed to squeeze the hand grip dynamometer with as much force as possible 

without making multiple movements.  Two trials were completed with each arm and 

the score was recorded in pounds.  The better of the two trials for each arm was 

recorded (Hamilton, McDonald, & Chenier, 1992). 

The Chair Stand Test was used to determine lower-body muscular strength.  The 

Chair Stand Test has been shown to have a moderately high test-retest reliability (r = 

.89) and is also considered a valid measure (r = .77) when compared to its criterion 

measure, a 1-RM leg press test (Rikli & Jones, 2001).  Participants were instructed to 

begin in the sitting position and then stand completely up, then completely back down 

for a 30-second period.  Standing completely up and sitting back down equaled one 

stand.  The score was the number of completed chair stands recorded in the 30-second 

period (Rikli & Jones, 2001). 

 Stair climb power.  In a traditional stair climb test, participants run up a 

standard 12-step staircase as fast as possible with the time recorded between the sixth 

and ninth stair (Margaria, Aghemo, & Rovelli, 1966).  In older adults the 4-Step Stair 

Climb for time has been used as a functional index (Bassey et al., 1992).  Participants 

ascended as fast as possible without running up the portable 4-step stair case (with a 

rise of 17.5 cm and a run of 25 cm) while touching each step with at least one foot.  
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The total time to cross the four steps was measured via stopwatch and was used to 

calculate muscular power.  A trained observer followed the subject for safety reasons 

and to monitor handrail usage.  Use of the handrail was discouraged; however, if 

participants needed to use the handrail for balance or support it was noted.  This test 

was repeated up to three times and the best time was recorded.  Participants were 

allowed to sit comfortably in a chair between trials, if necessary. 

Data Analysis 

Values are expressed throughout the results as mean ± standard deviation.  For 

statistical analysis by sex (male versus female) or age group (young versus old) the 

data will be analyzed by independent t-tests.  Relationships between the independent 

variables and stair climb time and power were determined by Pearson correlation 

coefficients.  Independent variables with a significant correlation to stair climb time 

were used to create quartiles to estimate frailty.   

All statistics were carried out via Statistical Package for Social Sciences software 

(IBM v 21.0, 2012) and significance was set a priori at p < 0.05. 
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CHAPTER IV 

RESULTS 

 When participants completed the 4-Step Stair Climb they were encouraged not 

to use the railings, but were allowed to do so if they felt they needed the railings for 

safety purposes.  This created a divide in the data where some trials data were 

recorded as not having used the rails, and other trials were recorded as having used 

the rails.  There were also trials where rail use was not recorded.  A one-way 

ANOVA was computed to see if the variances in rail use had a significant difference 

on stair climb times.  Stair climb times were found to be significantly faster when 

participants used the rails (n = 99, M = 1.93, SD = 0.82) compared to when they did 

not use the rails (n = 118, M = 2.94, SD = 1.02), or when rail use was not recorded (n 

= 141, M = 2.15, SD = 1.16), F(2, 355) = 29.70, p < .01.  Because there was a 

significant difference in times when looking at rail use, further analysis was divided 

into two groups: did not use rails and did use rails.  Data where rail use was not 

recorded were excluded in further analysis due to their unreliability.  Furthermore, 

additional analysis with the Chair Stand Test scores and 8 Foot Up and Go times was 

conducted in the form of a t-test to determine if rail use was a direct indicator of 

frailty.  Chair Stand Test scores did not differ significantly between participants who 

used the rails (M = 50.45, SD = 28.419) and who did not use the rails (M = 50.26, SD 

= 28.830), t(147) = - .04, p = .62, and 8 Foot Up and Go times also did not differ 

significantly between participants who used the rails (M = 38.65s, SD = 24.530) and 
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who did not use the rails (M = 30.41s, SD = 23.428), t(148) = -2.08, p = .61.  

Therefore, rail use cannot be used to determine frailty.  

 A factorial ANOVA was computed to assess the effect sex and age had on 

stair climb time.  When rails were not used, stair climb time (see Table 1) did not 

differ significantly with sex, F(1, 112) = 0.32, p = .57, but was significantly slower in 

the middle old and oldest old age groups, F(2, 112) = 6.26, p < .01.  Stair climb time 

did not differ significantly with the interaction between sex and age group when rails 

were not used, F(2, 112) = 1.67, p = .19. 

Table 1 

Stair climb time in seconds as a function of sex and age, when rails were not used 

Sex Age n M SD 

Female 65-74 34 2.89 1.12 

 75-84 37 3.06 0.95 

 ≥ 85 12 3.43 1.03 

Male 65-74 17 2.24 0.82 

 75-84 14 2.87 0.62 

 ≥ 85 4 3.87 1.34 

 

 When rails were used, stair climb time (see Table 2) did not differ 

significantly with sex, F(1, 93) = 2.84, p = .10, or between age groups, F(2, 93) = 

0.54, p = .59.  Furthermore, stair climb time did not differ significantly with the 

interaction between sex and age group when rails were used, F(2, 93) = 0.53, p = .59. 
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Table 2 

Stair climb time in seconds as a function of sex and age, when rails were used 

Sex Age n M SD 

Female 65-74 48 2.00 0.91 

 75-84 16 2.27 1.04 

 ≥ 85 5 1.99 0.33 

Male 65-74 11 1.54 0.33 

 75-84 15 1.63 0.46 

 ≥ 85 4 1.97 0.23 

  

To examine the relationship between stair climb time and the other 

measurements taken, Pearson r correlations were computed (Table 3).  Chair Stand 

Test scores were found to have the highest correlation with stair climb time when 

rails were not used; however, the 8 Foot Up and Go Test was found to have the 

highest correlation with stair climb time when rails were used.  The 8 Foot Up and Go 

Test also had the second highest correlation to stair climb time when rails were not 

used.  Since the Chair Stand Test scores and the 8 Foot Up and Go Test times had the 

highest correlations with stair climb time, they were the only two measures used in 

further analyses. 

Table 3 

Stair climb time correlations 

Test 

Rails were not used 

 (n = 86 - 118) 

Rails were used 

 (n = 62 - 99) 

Balance Summary -0.33* -0.20* 

Chair Sit and Reach Test -0.18 0.06 

Chair Stand Test -0.54* -0.17 

8 Foot Up and Go Test 0.48* 0.74* 

* Correlation is significant at the .05 level 

 

 To help analyze the data across different fitness measures, the coordinating 

percentiles from the Senior Fitness Test Manual were used in place of the raw score.  
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Stair climb times were also turned into percentiles, but were later converted into 

quartiles based on the smaller sample size used when dividing the data by sex, age, 

and rail use (Table 4).  In further analyses only scores without any rail use were 

examined, and men ages 85 and above were omitted from the quartiles due to a small 

sample size (n = 3).  As expected, stair climb times became increasingly slower in 

advancing age groups, and men’s times were faster than the women’s times.  When a 

regression analysis was run to determine exactly how stair climb times were effected 

by age, the regression equation predicted stair climb time significantly better than 

chance for males and females combined, R = .23, F(1, 116) = 6.20, p = .01, and age 

was a significant predictor of stair climb time, B = 0.03, t(116) = 2.49, p = .01. 

Table 4 

Stair climb time quartiles (in seconds) when rails were not used 

Sex Age n Quartile 1 Quartile 2 Quartile 3 Quartile 4 

Female 65-74 34 ≥ 3.15 2.79 - 3.14 2.09 - 2.78 ≤ 2.08 

 75-84 37 ≥ 3.39 2.77 - 3.38 2.42 - 2.76 ≤ 2.41 

 ≥ 85 12 ≥ 3.88 3.01 - 3.87 2.61 - 3.00 ≤ 2.60 

Male 65-74 17 ≥ 2.58 2.13 - 2.57 1.61 - 2.12 ≤ 1.60 

 75-84 14 ≥ 2.96 2.83 - 2.95 2.41 - 2.82 ≤ 2.40 

 

Additional analyses were conducted to examine the agreement between each 

participant’s performance in both the stair climb and Chair Stand Tests (Table 5), and 

the stair climb and 8 Foot Up and Go Tests (Table 6).  Participant performances in the 

stair climb had a 38.5% agreement with their performance on the Chair Stand Test 

(i.e., fell along the diagonal of Table 5), while 32.5% of participants were consistently 

in a lower stair climb quartile than Chair Stand Test quartile (black shaded region of 

Table 5), and 29% of participants were consistently in a higher stair climb quartile 
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than Chair Stand Test quartile (grey shaded region in Table 5).  Moreover, 

performance on the stair climb had a 43% agreement with performance on the 8 Foot 

Up and Go Test, while 13% of participants were consistently in a lower quartile than 

the 8 Foot Up and Go Test quartile, and 44% were consistently in a higher quartile 

than the 8 Foot Up and Go Test quartile (Table 6). 

Table 5 

Cross tabulation of stair climb quartiles and chair stand quartiles (n = 83) 

Chair Stand 

Quartile 

Stair Quartile 

1 2 3 4 

1 13 2 4 1 

2 8 7 5 5 

3 4 4 4 7 

4 2 2 7 8 

 

Table 6 

Cross tabulation of stair climb quartiles and 8 Foot Up and Go quartiles (n = 86) 

8 Foot Up and 

Go Quartile 

Stair Quartile 

1 2 3 4 

1 22 4 9 7 

2 6 8 7 6 

3 2 3 4 5 

4 0 0 0 3 

 

As expected, stair climb times tended to be faster in men compared to women.  

Also, stair climb times tended to increase with age.  However, agreement between 

participant’s stair climb times and their other frailty measures was rather poor.  There 

was less than 50% agreement between participant’s performance in the 4-Step Stair 

Climb and the Chair Stand Test, as well as between their 4-Step Stair Climb and 8 

Foot Up and Go Test.  Interestingly, the one factor that had a large impact on results 

was participant’s hand rail use during the 4-Step Stair Climb.  Rail use was found to 
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have a substantial effect on participant’s stair climb scores.  Stair climb times were 

significantly faster when participants used the rails compared to when they did not 

use the rails or when rail use was not recorded.  This formed a divide in the data and 

in turn created smaller sample sizes in further analyses. 
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CHAPTER V 

DISCUSSION 

 Based on previous research, the Chair Stand Test and the 8 Foot Up and Go 

Test should have had the strongest correlation with stair climb times (Bassey et al., 

1992). The Chair Stand Test and 8 Foot Up and Go Test measure muscular strength 

and agility, respectively, which should be physiologically related to the muscular 

power measured by the stair climb test.  The findings in this study were consistent 

with previous research in that there was a significant relationship between the 4-Step 

Stair Climb and the Chair Stand Test (r = -.54), as well as between the 4-Step Stair 

Climb and the 8 Foot Up and Go Test (r = .48).  However, the relationships between 

the 4-Step Stair Climb and the Chair Stand Test and 8 Foot Up and Go Test were only 

moderate.  When comparing quartiles, there was less than 50% agreement between 

participants’ performances in the 4-Step Stair Climb and Chair Stand Test, as well as 

between their 4-Step Stair Climb and 8 Foot Up and Go Test.  This is because the 4-

Step Stair Climb measures muscular power, while the Chair Stand Test measures 

muscular strength, and the 8 Foot Up and Go Test measures agility.  There is some 

overlap in what the tests are measuring because they are all measuring a form of 

lower body performance, and this is what accounts for the moderate correlations 

between the measures; however, the tests still measure different components of 

fitness.  

 Another example of this can be seen when looking at the performance of the 

participants on the stair climb versus their performance on the other measures of 
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fitness, such as balance and flexibility.  These relationships were not significant 

because the tests measure components of fitness that are quite different. Measuring 

muscular power is more complex and is dependent upon multiple factors of fitness.  

Muscular strength, agility, balance, and flexibility are all required to be successful at 

completing a stair ascent.  This is why stair climbing requires more physical resources 

for older adults, which in turn makes it a particularly good assessment for detecting 

frailty (LeBrasseur et al., 2008; Ojha, Kern, Lin, & Winstein, 2009).   

 When evaluating this study, there must be consideration of several potential 

limitations.  First, generalizing results should be cautioned because the participants 

may have been more fit than the general population of community dwelling older 

adults.  The sample included volunteers who were attending an event that included 

some degree of physical activity.  A more accurate sample of the population would 

include individuals who may not be as willing or as healthy to attend events like the 

ones where these data were collected. 

 A second limitation is that the hand grip dynamometer and Homs beam 

weight scale were not calibrated before each test.  To ensure the most accurate results, 

both of these should have been calibrated before each measure was taken.  Also, the 

tests were completed in random order.  Participants were able to choose which tests 

they wanted to complete in the order that they wanted to complete them.  To ensure 

the most accurate results, all participants should have been taken through the tests in 

one predetermined order.  This would have eliminated the chance of participants 
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being more or less fatigued than others when completing the stair climb test because 

of the tests that they had already completed.  

Lastly, and possibly the greatest limitation of the study, was the option of 

allowing the participants to use the rail while ascending the stairs.  This created a 

divide in the data between participants who used the rail and those who did not use 

the rail.  There was also a problem in that rail use was not consistently recorded by 

the student volunteers administering some of the tests.  This divided the data even 

further and greatly shrank the sample sizes when taking into account the divides 

already being used between sexes and age groups.  Rail use was initially allowed as a 

safety measure for participants who might feel the need to use them to avoid injury.  

This need could have been because of frailty, fear, or a number of other factors that 

play a role in stair negotiation.  This led to the idea of rail use being an indicator of 

frailty on its own; however, further analysis showed rail use was not an indicator of 

frailty alone.  Consequently, in further stair climb testing rail use should be 

discouraged, or at least better documented. This will limit the variability in results 

and will help better discriminate frailty in participants. 

 Because of the potential limitations of the study, it may be premature to use 

the 4-Step Stair Climb on its own to measure frailty.  Future studies should control 

rail use to better discriminate frailty, and could possibly be done in a more controlled 

setting where instruments are calibrated before each measure and volunteers 

administering the tests are more properly trained.  Also, it may be worth conducting a 

future longitudinal study using the 4-Step Stair Climb to examine the effect age has 
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on a participants’ stair climb quartile over time.  Despite limitations, discriminating 

quartiles were created for the 4-Step Stair Climb for three age groups (65 – 74, 75 – 

84, and 85 and above) for both males and females.  For females, the fastest quartile 

was ≤ 2.08 s while the slowest quartile was ≥ 3.88 s.  For males, the fastest quartile 

was ≤ 1.60 s while the slowest quartile was ≥ 2.96 s.  As expected, stair climb times 

tended to be faster in men compared to women.  Also, stair climb times tended to 

increase with age.  This finding is consistent with current literature that used the stair 

climb task to measure lower body power (Zech et al., 2011). Further research can be 

done to expand on this and possibly create discriminating percentiles that 

practitioners would be able to use to identify frailty.  This would move the stair climb 

task one step closer to being useable as a stand-alone clinical measure to assess frailty 

in older adults. 
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APPENDIX 

CLINICAL INVESTIGATION CONSENT FORM 

Date/Revision: 04/17/2012 CSU Stan-IRB#: 0910-128 “off-site” 

 

Title of Research Project: Validity of the Portable 4-Step Stair Climb in the Elderly 
 
 

Explanation of Research Project to Subject 

 

 

PURPOSE OF STUDY 

We would like to invite you to participate in this research study, in which we hope to 

learn if a portable 4-step stair climb task helps measure muscle function that may relate 

to falling or becoming disabled in older age. 

 

 

PROCEDURES 

1. You will be asked about your health history and any past injuries or diseases you 

may have, what you eat, and if you exercise.  If you have had recent heart disease 

or bone or muscle problems, you will be asked to have your personal physician 

fill out a form to clear you to participate 

2. You will have your height, weight, and resting blood pressure measured 

3. You will have your body fat measured by holding on to a sensor (BIA) 

4. You will have your flexibility measured while sitting in a chair and reaching 

forward towards your toes, then by reaching behind your back, and finally by 

reaching forward while standing 

5. Your walking speed will be measured while walking along an indoor corridor at a 

normal walking pace 

6. You will have your balance measured while standing on both feet, then on just 

one foot, and again while standing on a thick piece of foam 

7. You will have your lower body function measured by standing and sitting from a 

normal chair as fast as possible for 30 seconds, then you will be asked to get up 

and walk around a cone 8 feet away and return to a seated position as fast as 

possible 

8. You will have your grip strength measured by squeezing a handle as firmly as 

possible for 2 seconds and your arm strength determined by curling a light weight 

(5 lb for women & 8 lb for men) for 30 seconds 
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9. You will be timed walking up a portable 4-step stair climb as fast as comfortable 

 

RISKS AND DISCOMFORTS 

Walking & Exercise Testing – Exercise testing is a routine procedure.  The minor 

risks of exercise testing include shortness of breath, leg fatigue, fainting, abnormal 

blood pressure, or muscle soreness.  Major risks, which are uncommon, can include 

abnormal heartbeat, heart attack, and death.  These complications are very rare (1 

death per 10,000 tests) and usually occur when testing people with known heart 

disease.  The risks of these complications will be greatly reduced because we will not 

include you in the study if you have evidence of significant heart disease on our 

screening tests.  Also, emergency equipment and trained personnel will be available 

to deal with any unusual situations that may arise during the testing. 

Other Tests: You may feel uncomfortable or embarrassed by some of the questions 

asked in the questionnaires; if you do, you may choose not to answer those questions.  

There is the possibility of risks associated with this study that we currently do not 

know about.  There is the potential of unintentional disclosure of confidential 

information that we will try to avoid by keeping all of your personal information 

locked in the Principal Investigator’s office; we will never sell your personal 

information to anyone. 

 

BENEFITS 

You may benefit from being in this study because we can (at your written request; 

using a separate sheet of paper) forward results of your initial examinations to your 

doctor.  You may also benefit from exercise screening by possibly reducing your risk 

of falling by identifying previously unknown problems.  The outcome of this study 

will possibly benefit physicians by improving our understanding of heart disease and 

the benefits of regular exercise. 

 

CONFIDENTIALITY 

If you agree to be in the study, we will assign you a study ID number.  The file with 

your name and number will be stored securely and will be available only to the 

principal investigator.  Other investigators may have access to your study results, but 

not to your name.  We will keep all study information private to the extent possible 

by law.  In addition, under certain conditions, people responsible for making sure that 

the research is done properly may review your study records.  These people are also 

required to keep your identity confidential.  The information that identifies you will 
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not be given out to people who are not working on the study, unless you give 

permission.  You will also not be identified in any publication. 

 

COMPENSATION 
No monetary compensation (cash) will be provided to you from participating in this 

study. 

 

IF YOU ARE HURT BY BEING IN THE STUDY 

If you think you have been hurt by being in the study, or have not been treated fairly, 

you should call or contact the Campus Compliance Officer of the University 

Institutional Review Board (UIRB) at California State University Stanislaus at (209) 

667-3747.  In the event of physical and/or mental injury resulting from participation 

in this research project, California State University Stanislaus does not provide any 

medical, hospitalization, or other insurance for participants in this research study, nor 

will California State University Stanislaus provide any medical treatment or 

compensation for any injury sustained as a result of participation in this research 

study, except as required by law. 

 
Initial here that you have read this page (front & back): _________ 

 

 

JOINING OF YOUR OWN FREE WILL (Volunteering for the study) & 

TERMINATION 

You do not have to join this or any research study.  If you do join, and later change 

your mind, you may quit at any time without penalty or prejudice by telling one of the 

investigators that you do not wish to participate further.  You may also be asked to 

leave the study if you fail to participate regularly in the testing programs or are unable 

to undergo the test procedures. 

 

QUESTIONS YOU MAY HAVE ABOUT THE RESEARCH STUDY 

This consent form explains the research study.  Please read it carefully.  If you cannot 

read, please inform the principle investigators and they will find an assistant to read 

the consent form to you.  Ask questions about anything you do not understand.  If you 

do not have questions now, you may ask later.  During the study, you will be told of 

any new facts that could affect whether you want to stay in the study.  If the study 

relates to a health problem you have, we will explain what other treatment could be 

given outside of the research, and you will be asked to follow-up with your personal 

medical provider for further evaluation.  You should understand those options before 

you sign this form.  If you have questions you should call the Principal Investigator: 

Taylor Marcell, Ph.D., ATC at (209) 664-6692. 
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WHAT YOUR SIGNATURE MEANS 

Your signature below means that you understand the information given to you about 

the study and in this consent form; if you sign the form it means that you agree to join 

the study. 

 

WE WILL GIVE YOU A COPY OF THIS CONSENT FORM 
 

 
 

 
   Subject’s Name (Print) 

 

 

 
   Subject’s signature                              Date 

 

 

 
    Signature of Investigator                              Date 

 

 

 
   Witness to Consent Procedure*                             Date 

 

  *Optional unless subject is illiterate, or unable to sign 

 

 

NOTE: A COPY OF THE SIGNED CONSENT FORM WILL BE KEPT BY THE 

PRINCIPAL INVESTIGATOR IN THE PATIENT’S MEDICAL RECORD 

 

 NOT VALID WITHOUT THE 

COMMITTEE  

OR IRB STAMP OF CERTIFICATION 

 

 

 

 

 
(06-10-12) 

 

 
     VOID ONE YEAR FROM ABOVE DATE 


