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Article

Everyday tasks for an older adult can become dangerous 
and daunting when their balance has become instable. 
Diminished postural control increases the likelihood of 
falling, which can cause debilitating injury and a loss of 
independence, not to mention high health care costs (Bohl 
et al., 2010; Myers, Young, & Langlois, 1996). Balance 
and postural control often become a problem with aging 
due to both natural physiological losses and a decrease in 
activity level (Myers et al., 1996).

Aging is associated with a decrease in physical activ-
ity levels in both males and females. Only 39.6% of 
American adults aged 75 years and above reported par-
ticipating in some leisure-time physical activity com-
pared with 66.3% of younger American adults (Adams 
& Schoenborn, 2010). Physical inactivity may amplify 
physiological losses to balance and result in a lower 
quality of life for those who are not able to maintain 
adequate health and independence (Myers et al., 1996). 
With a loss of balance and/or balance confidence, older 
adults often decrease levels of activity further leading to 
a cycle of instability (Chandler, Duncan, Sanders, & 
Studenski, 1996).

Research has demonstrated that regular physical activ-
ity can improve static and dynamic balance (Karinkanta, 

Heinonen, Sievänen, Uusi-Rasi, & Kannus, 2005; Melzer, 
Benjuya, & Kaplanski, 2003). Melzer et al. (2003) found 
that older adults who participated in 3 days of physical 
activity in the form of walking had better static balance 
than those who were less active or sedentary, whereas 
Cyarto, Brown, Marshall, and Trost (2008) found no 
improvement in dynamic balance following a 20-week 
walking program. These studies used walking as a mode of 
activity to determine changes in dynamic balance, but they 
did not take into account total daily physical activity of the 
participants. In a cross-sectional study examining factors 
associated with dynamic balance, Karinkanta et al. (2005) 
subjectively measured physical activity levels and walking 
by a questionnaire and found that both are related to an 
increase in dynamic balance. However, self-reports of 
physical activity may not provide accurate estimates of 
total amounts of physical activity, and when an absolute 
measure of physical activity is needed, an objective 
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measurement is more meaningful (Sallis & Saelens, 2000). 
Pedometers measure steps taken per day and have been 
shown to correlate well with observed physical activity lev-
els and reflect ambulatory activity levels especially when 
walking is the most common type of physical activity being 
measured (Berlin, Storti, & Brach, 2006; Tudor-Locke, 
Williams, Reis, & Pluto, 2002).

Therefore, more research is needed to investigate 
whether physical activity, measured by steps per day, is 
related to an increase in balance. Walking is both cost-
effective and easily accessible for the older adult popu-
lation, yet it remains unclear whether the amount of 
steps taken per day is related to a high level of static and/
or dynamic balance to help with activities of daily 
living.

The purpose of this investigation was to determine 
the gender differences in physical activity level (pedom-
eter-determined ambulatory activity from steps per day) 
and dynamic balance variables in an older adult popula-
tion. A secondary purpose was to examine the relation-
ship between pedometer-determined ambulatory activity 
(steps/day) and balance variables.

Materials and Methods

Participants

The participants (N = 46) in this study were both males 
(n = 19) and females (n = 27) within the age range of 65 
to 90 years (M age = 73.7 ± 6.2 years). Participants were 
accepted if they were ambulatory either independently 
or with the use of a walking assistance device such as a 
cane or walker. All participants were community living.

Measurement Procedures

The participants received a written and verbal explana-
tion of the study and then gave their written informed 
consent prior to data collection. Each participant com-
pleted a health history questionnaire to establish their 
risk stratification using the American College of Sports 
Medicine risk stratification (Thompson, Gordon, & 
Pescatello, 2010). Those who were identified as low or 
moderate risk by the health history questionnaire were 
included into the study. Participants identified as high 
risk due to controlled diabetes mellitus (Types 1 and 2) 
or controlled asthma were asked to obtain medical clear-
ance to be included in the study. Anyone identified as 
high risk for any other reason was excluded from the 
study. Participants also reported the number of pre-
scribed medications that they were currently taking on 
the health history questionnaire. This investigation was 
approved by an institutional review board.

The Fullerton Advanced Balance (FAB) Scale con-
sists of 10 items which were administered in the same 
order for each participant. Each participant was given an 
explanation and demonstration of each exercise before 
being allowed to practice any tests the participant wished 
to practice. After each item was performed, a score was 

given from 0 to 4 based on FAB criterion (Rose, 2003). 
Height and weight for each participant were also 
obtained after balance testing.

Following the balance assessment, each participant 
received a pedometer for daily step recording along with 
verbal and written instructions for the pedometer use. 
Each pedometer was calibrated by the researcher accord-
ing to manufacturer’s instructions. Participants were 
directed to attach the pedometer securely and vertical to 
the waistband or belt, close to the center of the body. They 
were directed to restart the step count upon rising each day 
by pressing the “reset” button. Each participant was 
directed to record the number of steps at the end of the day 
on the daily step recording sheet provided by the researcher. 
Participants received phone calls every other day from the 
researcher to remind them to record their daily steps and to 
ensure the pedometer was worn each day. At the comple-
tion of 2 weeks, each participant returned the daily step 
recording sheet to the researcher for analysis.

Statistical Analysis

Descriptive statistics were used for age, height, weight, 
and the number of reported prescribed medications 
taken each day by the participant. One-way ANOVAs 
were performed to determine significant differences 
between gender and daily steps, FAB assessments, and 
demographic factors. Additional one-way ANOVAs 
were performed to determine significant differences 
between the levels of physical activity of steps per day 
(low, moderate, and high) and FAB assessments and 
demographic factors. A Spearman rank correlational 
analysis was used to determine the relationship between 
the number of steps taken per day to each individual 
item on the FAB assessments, and demographic factors. 
Significance for all analyses was set at a probability 
level of p < .05.

Results

Participants

A total of 49 older adults (age = 73.7 ± 6.2 years) passed 
the initial screening and were not ruled out due to risk 
stratification. Three participants were excluded from 
data analysis for the following reasons: one participant 
dropped out after completing balance testing with the 
FAB Scale due to inadequate time to participate, and 
two participants did not return the daily step recording 
sheet and data for their steps per day (see Table 1 for 
demographic information).

Gender and FAB Performance

All participants performed the FAB assessment prior to 
daily step recording. Males performed significantly 
higher on the two-footed jump for distance and the reac-
tive postural control (see Table 2 for the gender and FAB 
performance results).
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Activity Level Categories’ Descriptive 
Characteristics

Participants were classified into one of three physical 
activity level categories based on the average number of 
steps taken per day adapted from preliminary pedometer 
indices for public health (Tudor-Locke & Bassett, 2004). 
Participants who completed an average of fewer than 
5,000 steps per day were classified as a low level. 
Participants who completed an average of between 5,001 
and 7,499 steps per day were classified as a moderate 
level. Participants who completed an average of 7,500 
steps per day or greater were classified as high level.

No significant differences were found between mod-
erate and high physical activity levels in descriptive sta-
tistics (height, weight, age, the number of medications, 
or steps per day). Significant differences were found 
between the age of the low-level group and high-level 
group participants. The low-level participants were sig-
nificantly different from both moderate-level and high-
level participants in both weight and the number of 
medications reported (see Table 3).

FAB Performance and Activity Level 
Categories

There were no significant differences in FAB perfor-
mance between moderate physical activity level partici-
pants and high physical activity level participants. There 
were, however, seven significant differences between 
low-level participants and high-level participants: (a) 
turn 360° in right and left directions; (b) step up, onto, 
and over a 6-inch bench; (c) tandem walk; (d) stand on 
one leg; (e) stand on foam with eyes closed; (f) two-
footed jump for distance; and (g) reactive postural con-
trol. There were significant differences between 
low-level participants and moderate-level participants 
on two FAB assessments: tandem walk and two-footed 
jump for distance (see Table 4).

Correlations

A Spearman rank correlation was performed on activity 
levels and performance on FAB assessments. Activity 
level was significantly correlated to FAB turn in a full 
circle, step up and over, tandem walk, stand on one leg, 
stand on foam with eyes closed, two-footed jump, and 
reactive postural test (see Table 5).

Discussion

The purpose of this investigation was to determine the 
gender differences in physical activity level (pedometer-
determined ambulatory activity from steps per day) and 
balance variables in an older adult population. A second-
ary purpose was to examine the relationship between 
pedometer-determined ambulatory activity (steps/day) 
and balance variables.

Previous research has found that men participate in 
more physical activity than women with a greater per-
centage of women reporting little or no recreational 
physical activity. Furthermore, more men report achiev-
ing the recommended amount of weekly physical activ-
ity than women, regardless of disease presence (Ashe, 
Miller, Eng, & Noreau, 2009; van den Hombergh, 
Schouten, van Staveren, van Amelsvoort, & Kok, 1995). 
The males in this study reported higher than average 
steps per day than females, although the difference was 
not significant. These results are consistent with other 
research that has reported males take more steps per day 
than females (Al, Fatima, Steven, & Vallance, 2016; 
Aoyagi & Shephard, 2009; Chan, Spangler, Valcour, & 
Tudor-Locke, 2003; Gonzales, Shephard, & Dubey, 
2015; Togo et  al., 2008; Tudor-Locke, Hart, & 
Washington, 2009).

In this study, males performed better than females on 
the two-footed jump test and reactive postural test FAB 
assessments. Other studies have shown that older women 
have poorer balance performance than males, especially 
in activities that require muscular strength and postural 
control (Vereeck, Wuyts, Truijen, & Van de Heyning, 
2008). Successful completion of the two-footed jump 
and reactive postural test requires lower body muscular 
strength, power, and motor coordination. Reduced lower 
extremity muscular power has also been associated with 
lesser functional status in older women (Foldvari et al., 
2000). Samuel and Rowe (2009) reported that 80-year-
olds had approximately 20% lower muscle strength when 
compared with 60-year-olds and also reported that 
women produced significantly lower knee and hip 
strength measures when compared with males.

Low-level activity participants (<5,000 steps/day) 
were significantly different from the high-level activity 
participants (>7,500 steps/day) in weight, body mass 
index (BMI), age, and the number of medications 
reported. These findings are consistent with other 
research. The lower BMI of high-level activity partici-
pants compares with previous research that reported a 
lower BMI was associated with more steps per day 
(Chan et  al., 2003; Strath et  al., 2011; Tudor-Locke 
et  al., 2001). In this study, low-level physical activity 
participants reported a greater use of medications; these 
results are similar to research in which physical inactiv-
ity in women was associated with an increased use of 
several prescription medications, such as cardiovascular 
drugs and alimentary tract and metabolism drugs 
(Milder, Klungel, Mantel-Teeuwisse, Verschuren, & 
Bemelmans, 2010).

Low-level activity participants performed signifi-
cantly worse than the high-level activity participants on 
all FAB assessments except stand with feet together and 
eyes closed, reach forward to object, and walk with head 
turns. Poor performance on turn in a full circle, step up 
and over, tandem walk, stand on one leg, two-footed 
jump, and reactive postural tests is suggestive of poor 
dynamic center of gravity control and decreased input or 
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use from either vestibular or visual sensory cues. The 
results of this study are consistent with previous research 
by Melzer et  al. (2003) who found that non-walkers 
required more effort to keep the center of pressure within 
stability limits to maintain postural control. Karinkanta 
et al. (2005) also found that self-reported walking time 
improved dynamic balance variables measured using a 
step-on-a-stair, similar to step up and over.

Sedentary older adults have been shown to have dif-
ficulty in discriminating sensory conflicting situations, 
and these problems have been suggested to be a result of 
how the cues are integrated into the postural control sys-
tem. High performance on dynamic balance assessments 
in this study agrees with Prioli, Júnior, and Barela (2005) 
who found that physically active older adults were better 
able to process information from the sensory systems 
and make appropriate muscular responses to maintain 
balance. Messier et al. (2000) used a standing balance 
with eyes closed test to find that an aerobic walking pro-
gram can limit the rate of decline of balance perfor-
mance when visual inputs are absent and vestibular and 
somatosensory input must be used.

Walk with head turns requires the participant to walk 
to a designated cadence while turning their head at that 
same cadence. Poor performance on this assessment 
suggests possible vestibular impairment and poor use of 
vision which both would not be moderated by a regular 
walking routine. Improvements in postural control seem 
to be training specific; thus, the walking with head turns 
produces a postural challenge that may be unfamiliar to 
even highly active older adults (Desai, Goodman, 
Kapadia, Shay, & Szturm, 2010) which is in agreement 
with our results.

The finding in this study is contrary to Melzer et al. 
(2003) who found that regular walking may have the 
potential to improve static postural stability in older 
adults and Messier et al. (2000) who demonstrated that 
walking programs improved performance in a standing 
balance task with eyes closed. Our findings did not show 
any significant differences in standing balance with eyes 
closed between activity groups.

Ten thousand steps per day have been popularized in 
the media as the number that will elicit health benefits, 
but according to this study, the relationship between 
steps per day and balance variables reveals that habitu-
ally taking more than 5,000 steps per day is related to 
better balance performance. Dynamic balance control 
uses sensory information to appropriately determine a 
motor program to maintain postural stability while the 
body is in motion. All FAB assessments that were sig-
nificantly correlated to steps per day assess dynamic 
balance variables, with the exception of stand on one leg 
which is a static balance assessment. These results are in 
agreement with Desai et al. (2010) who found that phys-
ical activity levels were related to dynamic balance mea-
sures. This study used subjective means of assessing 
physical activity, whereas our study used an objective 
assessment.

There was a positive but non-significant correlation 
found between ambulatory daily steps taken and stand 
with feet together and eyes closed. This is a static bal-
ance assessment that removes visual sensory input dur-
ing quiet standing, thus challenging the somatosensory 
and vestibular postural control. These findings agree 
with research by Kuh, Bassey, Butterworth, Hardy, and 
Wadsworth (2005) who found that low levels of physical 
activity, measured by questionnaire, have been shown to 
be associated with poor balance performance in both 
older men and women when assessed using a timed one-
legged standing balance time.

In conclusion, this study found that males performed 
significantly better than females on two-footed jump test 
and reactive postural test FAB assessments that required 
both postural control and lower extremity muscular 
strength. Greater amounts of physical activity by means 
of steps per day were associated with improved perfor-
mance on seven of the 10 balance assessments, most of 
which required dynamic balance. However, no signifi-
cant relationship was found between steps per day and 
stand with feet together and eyes closed, reach forward 
to object, and walk with head turns. As the number of 
older adults in the United States increases, finding cost-
effective, evidence-based methods for maintaining 
dynamic balance, functional independence, and quality 
of life in this population is crucial.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The authors received no financial support for the research, 
authorship, and/or publication of this article.

References

Adams, P. F., & Schoenborn, C. A. (2010). Health behaviors 
of adults: United States, 2005-2007. Hyattsville, MD: 
U.S. Department of Health and Human Services, Centers 
for Disease Control and Prevention, National Center for 
Health Statistics.

Al, S., Fatima, J., Steven, T., & Vallance, J. (2016). Health lit-
eracy, pedometer, and self-reported walking among older 
adults. American Journal of Public Health, 106, 327-333.

Aoyagi, Y., & Shephard, R. J. (2009). Steps per day. 
Sports Medicine, 39, 423-438. doi:10.2165/00007256-
200939060-00001

Ashe, M. C., Miller, W. C., Eng, J. J., & Noreau, L. (2009). 
Older adults, chronic disease and leisure-time physical 
activity. Gerontology, 55, 64-72. doi:10.1159/000141518

Berlin, J. E., Storti, K. L., & Brach, J. S. (2006). Using activity 
monitors to measure physical activity in free-living condi-
tions. Physical Therapy, 86, 1137-1145.

Bohl, A. A., Fishman, P. A., Ciol, M. A., Williams, B., 
Logerfo, J., & Phelan, E. A. (2010). A longitudinal analy-
sis of total 3-year healthcare costs for older adults who 
experience a fall requiring medical care. Journal of the 



10	 Gerontology & Geriatric Medicine

American Geriatrics Society, 58, 853-860. doi:10.1111/
j.1532-5415.2010.02816.x

Chan, C. B., Spangler, E., Valcour, J., & Tudor-Locke, C. 
(2003). Cross-sectional relationship of pedometer-deter-
mined ambulatory activity to indicators of health. Obesity 
Research, 11, 1563-1570. doi:10.1038/oby.2003.208

Chandler, J. M., Duncan, P. W., Sanders, L., & Studenski, S. 
(1996). The fear of falling syndrome. Topics in Geriatric 
Rehabilitation, 11, 55-63. doi:10.1097/00013614-
199603000-00007

Cyarto, E. V., Brown, W. J., Marshall, A. L., & Trost, S. G. 
(2008). Comparison of the effects of a home-based and 
group-based resistance training program on functional 
ability in older adults. American Journal of Health 
Promotion, 23, 13-17. doi:10.4278/ajhp.07030120

Desai, A., Goodman, V., Kapadia, N., Shay, B. L., & Szturm, 
T. (2010). Relationship between dynamic balance mea-
sures and functional performance in community-dwelling 
elderly people. Physical Therapy, 90, 748-760.

Foldvari, M., Clark, M., Laviolette, L., Bernstein, M. J., 
Castaneda, C., Pu, C. T., . . . Singh, M. A. (2000). Association 
of muscle power with functional status in community-
dwelling elderly women. The Journals of Gerontology, 
Series A: Biological Sciences & Medical Sciences, 55, 
M192-M199. doi:10.1097/00005768-199905001-01927

Gonzales, J., Shephard, J., & Dubey, N. (2015). Steps per day, 
daily peak stepping cadence, and walking performance 
in older adults. Journal of Aging and Physical Activivty, 
23(3), 395-400. doi: 10.1123/japa.2014-0049

Karinkanta, S., Heinonen, A., Sievänen, H., Uusi-Rasi, K., 
& Kannus, P. (2005). Factors predicting dynamic bal-
ance and quality of life in home-dwelling elderly women. 
Gerontology, 51, 116-121. doi:10.1159/000082196

Kuh, D., Bassey, E. J., Butterworth, S., Hardy, R., & Wadsworth, 
M. E. (2005). Grip strength, postural control, and func-
tional leg power in a representative cohort of British men 
and women: Associations with physical activity, health 
status, and socioeconomic conditions. The Journals of 
Gerontology, Series A: Biological Sciences & Medical 
Sciences, 60, 224-231. doi:10.1093/gerona/60.2.224

Melzer, I., Benjuya, N., & Kaplanski, J. (2003). Effects 
of regular walking on postural stability in the elderly. 
Gerontology, 49, 240-245. doi:10.1159/000070404

Messier, S. P., Royer, T. D., Craven, T. E., O’Toole, M. L., 
Burns, R., & Ettinger, W. H. (2000). Long-term exercise 
and its effect on balance in older, osteoarthritic adults: 
Results from the fitness, arthritis, and seniors’ trial (fast). 
Journal of the American Geriatrics Society, 48, 131-138. 
doi:10.1111/j.1532-5415.2000.tb03903.x

Milder, I. E., Klungel, O. H., Mantel-Teeuwisse, A. K., 
Verschuren, W. M., & Bemelmans, W. J. (2010). 
Relation between body mass index, physical inactivity 
and use of prescription drugs: The Doetinchem Cohort 
Study. International Journal of Obesity, 34, 1060-1069. 
doi:10.1038/ijo.2010.2

Myers, A. H., Young, Y., & Langlois, J. A. (1996). Prevention 
of falls in the elderly. Bone, 18, 87S-101S.

Prioli, A. C., Júnior, P. B., & Barela, J. A. (2005). Physical 
activity and postural control in the elderly: Coupling 

between visual information and body sway. Gerontology, 
51, 145-148. doi:10.1159/000083984

Rose, D. J. (2003). FallProof!: A comprehensive balance 
and mobility training program. Champaign, IL: Human 
Kinetics.

Sallis, J. F., & Saelens, B. E. (2000). Assessment of physi-
cal activity by self-report: Status, limitations, and 
future directions. Research Quarterly for Exercise and 
Sport, 71(Suppl. 2), 1-14. doi:10.1080/02701367.2000. 
11082780

Samuel, D., & Rowe, P. J. (2009). Effect of ageing on isomet-
ric strength through joint range at knee and hip joints in 
three age groups of older adults. Gerontology, 55, 621-
629. doi:10.1159/000236043

Strath, S., Swartz, A., Parker, S., Miller, N., Grimm, E., & 
Cashn, S. (2011). A pilot randomized controlled trial 
evaluating motivationally matched pedometer feedback 
to increase physical activity behavior in older adults. 
Journal of Physical Activity & Health, 2, 267-275.

Thompson, W. R., Gordon, N. F., & Pescatello, L. S. (2010). 
ACSM’s guidelines for exercise testing and prescription. 
Philadelphia, PA: Lippincott Williams & Wilkins.

Togo, F., Watanabe, E., Park, H., Yasunaga, A., Park, S., 
Shephard, R. J., & Aoyagi, Y. (2008). How many days 
of pedometer use predict the annual activity of the elderly 
reliably? Medicine & Science in Sports & Exercise, 40, 
1058-1064. doi:10.1249/mss.0b013e318167469a

Tudor-Locke, C., Ainsworth, B. E., Whitt, M. C., Thompson, 
R. W., Addy, C. L., & Jones, D. A. (2001). The relation-
ship between pedometer-determined ambulatory activity 
and body composition variables. International Journal of 
Obesity and Related Metabolic Disorders, 25, 1571-1578. 
doi:10.1038/sj.ijo.0801783

Tudor-Locke, C., & Bassett, D. R., Jr. (2004). How many 
steps/day are enough? Preliminary pedometer indices for 
public health. Sports Medicine, 34, 1-8.

Tudor-Locke, C., Hart, T. L., & Washington, T. L. (2009). 
Correction: Expected values for pedometer-determined 
physical activity in older populations. International 
Journal of Behavioral Nutrition and Physical Activity, 6, 
65. doi:10.1186/1479-5868-6-65.

Tudor-Locke, C., Williams, J. E., Reis, J. P., & Pluto, D. 
(2002). Utility of pedometers for assessing physical activ-
ity. Sports Medicine, 32, 795-808. doi:10.2165/00007256-
200232120-00004

van den Hombergh, C. E., Schouten, E. G., van Staveren, W. 
A., van Amelsvoort, L. G., & Kok, F. J. (1995). Physical 
activities of noninstitutionalized Dutch elderly and char-
acteristics of inactive elderly. Medicine & Science in 
Sports & Exercise, 27, 334-339. doi:10.1249/00005768-
199503000-00008

Vereeck, L., Wuyts, F., Truijen, S., & Van de Heyning, P. V. 
(2008). Clinical assessment of balance: Normative data, 
and gender and age effects. International Journal of 
Audiology, 47, 67-75. doi:10.1080/14992020701689688

Wickham, C., Cooper, C., Margetts, B. M., & Barker, D. J. 
(1989). Muscle strength, activity, housing and the risk 
of falls in elderly people. Age and Ageing, 18, 47-51. 
doi:10.1093/ageing/18.1.47


