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Abstract 

Targets: To examine the amount/level of Physical Activity (PA) needed to generate the most health benefits in 

noninstitutionalized 75 year and older U.S. resident adults. Intervention description: A total of 598 sample participants aged 75 

year and above from National Health And Nutrition Examination Survey (NHANES) 2005-2006 datasets were included. 

Actigraph-monitored daily step counts, self-reported PA duration (time spent in weekly PA) and weekly energy expenditure 

were used to describe PA level/amount. Functional ability was expressed using the total levels of difficulties in doing 

twenty-one types of daily activities. PRISM Dose-response Curves Stimulation Variable slope model was applied to examine 

the needed PA level/amount in the population. Mechanisms of action: PA benefits functional health in 75 year and older adults. 

Older females aged 75- 84 year need at least 150 mins/ 800 kcal energy expenditure per week or 5,800 daily steps to reach the 

most functional benefits. Older men aged 75-84 year need walk about 5,800 steps/day to achieve higher level of functionality. 

Older adults aged 85 years and above need to spend about 240 minutes/week on PA to gain health benefits. Outcomes: Older 

males generally need/engage in more amount of PA compared to their female counterparts. Between 75-84 year old male and 

female adults, PA intensity is more important/reflective in male for expressing PA amount, while time spent in PA is more 

meaningful to older females. There is no difference in needed PA amount between different genders in 85 year and older adults. 
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1. Introduction 

Both the number and age of older population continue to 

grow unprecedently. Older adults are defined as aged 65 years 

and older. The total older adult population can be divided into 

three age groups: the young-old (aged 65–74), the mid-

dle-old (ages 75–84), and the old-old (over age 85) [1]. 

Among the three age groups, the number of middle-old and 

old-old adults are increasing much faster than the young-old. 

The 2020 profile of older Americans reported that the total 

number of middle-old and old-old adults has reached 22.6 

million, which occupied 42% of the total older population [2]. 

More researches are called specifically on 75 years and older 

adults group, describing sub age groups in the general 65+ 

population enables a more accurate portrayal of life activities 

and significant changes regarding the very different condi-

tions that older adults experience as they grow older [3]. 

The benefits of regular PA occur throughout life. With the 
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development of science and technology, older adults are liv-

ing longer with improving quality of lives. Many 75 year and 

older adults are actively engaging in daily PA [4]. PA public 

health guidelines suggested at least 150 to 300 minutes of 

moderate-intensity PA per week, or an amount of 75 to 150 

minutes of vigorous-intensity activity, or an equivalent com-

bination of both moderate and vigorous activities are needed 

for general adult population including 65 year and older adults 

[5, 6]. However, majority of older adults didn’t meet the 

guidelines suggested PA amount [7]. Older adults aged 65 

year and older engage in less amount of PA as their age in-

creases, especially in 75 year and older elders due to func-

tional decline, chronic diseases/conditions, disability, and/or 

frailty, etc. There is also increased risk of injury and physical 

harm with extra amount of PA in older elders, considering 

many of them have activity-tolerant health conditions. 

The amount of PA needed to generate the most health 

benefits has been studied for decades by scientists in the field 

[8]. Three patterns of dose-response relationships (curve A, B, 

C) were proposed in the evidence- based symposium held by 

the experts in the field in 2000. Guidelines proposed PA 

dosage were studied as based upon the dose-response curve A 

pattern (Figure 1) [9]. A positive dose-response relationship 

between PA and an improvement in activity of daily living in 

the elderly was found based on uncontrolled/ nonrandomized 

trials or observation studies [10]. However, the relationship is 

not clear in the 75 years and older population. Evidence also 

showed that being more stable/having less change, or small 

increases in PA time and energy expenditure was beneficial in 

maintaining the functional ability for community-dwelling 

older adults [11-13]. A higher level of PA energy expenditure 

(>4000 kcal/week) was considered related to functional abil-

ity improvement [14]. However, these findings were all based 

on small sample size studies. There was also a discrepancy in 

older age groups categorization among study samples. 

 
Figure 1. Schematic illustration depicting the relationships between 

PA level defined in minutes of participation per week or energy 

expended. 

Step counts has become a common method of assessing 

daily PA for older individuals. The PA Guidelines Advisory 

Committee (PAGAC) stated that it is important to better un-

derstand how the measurement of steps per day might fit into 

the assessment of daily or weekly PA exposures and their 

relationship to important health [15]. Older adults approxi-

mately engaged one-third of their daily time in PA. Walking is 

the major contributor to moderate-to-vigorous PA, as well as 

light PA in functioning community-dwelling 65+ older adults 

[16]. A number of 7,000-10,000 steps/day for 65+ healthy 

older adults were suggested which was approximately equiv-

alent to guidelines recommendations [17, 18]. However, pre-

liminary evidence suggests that a goal of 10,000 steps/day 

may not be sustainable for older adults and those living with 

chronic diseases [19, 20]. A possible progression of osteoar-

thritis may occur at step count per day greater than 10,000 

[21]. Some study findings indicated the number of daily steps 

needed was between 6500 and 8000 or more for communi-

ty-dwelling 65 and older adults [22, 23]. A number of 5000 

steps per day for those 75- to 79-year-old for achieving most 

of the benefit from PA [24]. Overall, there is not enough 

evidence or consensus on the relationships between daily step 

counts and independent living/functional ability in older 

adults, especially in 75 year and older adults. It is not clear on 

the recommended amount of step counts for older adults to 

achieve health benefits. 

In a summary, regular PA is a beneficial and feasible ap-

proach to improve functional ability and health outcome in 

older adult population. There is generally a positive rela-

tionship between PA level and functional ability in 65 years 

and older adults. However, how much PA is enough/needed, 

or whether there is a least amount of PA to maintain func-

tional ability or generate the most health benefits in the 75 

years and older adults remains unknown. 

2. Theoretical Framework 

The activity theory (of aging) proposes that successful aging 

occurs when older adults stay active [25]. The activity theory 

pointed to the importance of engaging in PA in aging, which 

provided a fundamental basis for this study. 

The relationships between regular PA levels and health 

benefits provided an operational framework for this study 

(Figure 1) [9, 26, 27]. The dose-response model shows that 

generally a larger amount of PA contributes to a higher level 

of functional ability. Curve B is a linear relationship. Curve 

A specifies that the health benefits are attained at low to 

moderate levels of PA, and there seems to have a ceiling PA 

value by where health benefits reach their highest limits. In 

contrast, curve C specifies that the greatest benefits are ob-

tained only when the level of PA is rather high. Bouchard [9] 

stated that current guidelines recommendations are based 

upon the curve A pattern. This dose-response model, specif-

ically curve A pattern was used as an operational foundation 

for our study to examine the relationships between the 

amount of PA and functional ability in middle-old and 
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old-old adults. 

3. Methods 

This study used a secondary data analysis design. 

NHANES 2005-2006 datasets were used. NHANES sam-

ple represents the total noninstitutionalized civilian popu-

lation residing in the 50 states and District of Columbia in 

the United States. Persons 60+ years of age were over-

sampled in NHANES 2005-2006 due to the dramatic 

growth in the number of older people. The inclusion crite-

ria of this study were: aged 75 years and above partici-

pants in the datasets. The exclusion criteria were: 1) ques-

tionable data according to the reliability status; 2) step 

records >200 steps per minute; 3) zero total step records. A 

total of 598 middle-old and old-old participants were in-

cluded in the analysis. All NHANES survey protocols 

were reviewed and approved by the National Center for 

Health Statistics (NCHS) Research Ethics Review Board 

(ERB) before implementation. Informed consent was ob-

tained from every participant of NHANES. A further IRB 

review for this secondary research was exempted according 

to the Code of Federal Regulation Basic HHS (U.S. De-

partment of Health & Human Services) Policy for Protec-

tion of Human Research Subjects §46.104 Exempt research 

no.4 regulation (Exemptions (2018 Requirements), 2021). 

All needed datasets and variables were publicly available 

and directly downloaded from NHANES website. No lim-

ited access data was used in this analysis. 

3.1. Health Benefits 

NHANES Physical Functioning Questionnaire(PFQ) 

question PFQ.061 was used to describe health outcomes in 

75 years and older adults. Participants were asked about dif-

ficulty levels in doing twenty-one types of daily activities, 

with four option answers of ―no difficulty, some difficulty, 

much difficulty and unable to do‖. Responses were coded as 

1 for no difficulty, 2 for some difficulty, 3 for much difficul-

ty, and 4 for unable to do. The final functional benefits 

scores were achieved by subtracting total difficulty scores 

from 0, so that bigger scores represent higher/better func-

tional abilities for older adults. 

3.2. Steps Per Day 

Daily step counts were recorded by PA monitors (PAM) 

(ActiGraph AM-7164 (formerly the CSA/MTI AM-7164), 

manufactured by ActiGraph of Ft. Walton Beach, FL.). The 

PAM was placed on an elasticized fabric belt, custom-fitted 

for each participant, and worn on the right hip. Participants 

were asked to wear the monitor for consecutive 7 days and 

remove it before water-related activities such as swimming 

or bathing, and to remove the device at bedtime. The activity 

monitors were returned by mail in postage-paid padded en-

velopes that were provided. Subjects received $40 remunera-

tion after their monitors were returned. Participants who used 

wheelchairs and or had other impairments that prevented 

them from walking or wearing the PAM device were ex-

cluded. 

3.3. Weekly Energy Expenditure and PA  

Duration 

Subjective PA amount was measured using NHANES PA 

questionnaires (PAQ). The total amount of PA was summed 

from transportation-related activity, daily activities in or 

around home or yard, and leisure time activities. Transporta-

tion-related activity was measured by PAQ.020, PAQ.050, 

PAQ.080. Daily activity in or around home or yard that re-

quired moderate or greater physical effort was assessed using 

PAQ.100, PAQ.120, PAQ.160. Leisure time vigorous PA 

types, frequency, and duration were measured by PAQ.206, 

PAQ.221, PAQ.281, PAQ.300. PAQ. Leisure time moderate 

PA types, frequency, and duration were measured by 326, 

PAQ.341, PAQ.401, PAQ.420. PA duration were calculated 

based on reported frequency and duration in each type of PA. 

Weekly energy expenditure (kcal) was calculated from Met-

abolic equivalent task (MET) minutes and using 3.5 as the 

standard resting metabolic rate (RMR) (Hall et al., 2014). 

3.4. Statistical Analysis Model 

The PRISM Dose-response Curves Stimulation Variable 

slope model was used to explore the relationships between the 

amount of PA and functional ability in 75-84 year old and 85 

year and older adult groups. Dose-response pattern, possible 

threshold/cutting values were examined. Gender differences 

within each age group were analyzed [28]. Factors that could 

affect PA and functional ability in older adults were collected 

and analyzed in the demographics. 

4. Results 

4.1. Demographics 

Among the total 598 older participants, the number of the 

middle-old (aged 75-84) was 36% and the old-old adults was 

14.3% of the total sample. Either male or female gender was 

collected in NHANES datasets. Male older adults were a little 

outnumbered than females in the middle-old group. However, 

female took up to 62% in the old-old group. More than half of 

middle-old adults in the sample were married. In the old-old 

group, almost 70% adults were widowed. Majority of this 

sample was non-Hispanic white. Older adults tended to have 

more numbers of medical conditions as their age increases. 

The majority (around 70%) of the older participants had zero 

or 1-2 medical conditions. More older adults had 3+ medical 

conditions as they age (Table 1). 
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Table 1. Demographics. 

 Percent/Mean  SD (Middle-old) Percent/Mean  SD (Old-old) 

Sample Size N=428 N=170 

Age 79.52.80 85 

Gender   

Male 236 (55.1%) 65 (38.2%) 

Female 192 (44.9%) 105 (61.8%) 

Marital Status   

Married 230 (53.7%) 43 (25%) 

Widowed 144 (33.6%) 117 (68.8%) 

Divorced 37 (8.6%) 1 (0.6%) 

Separated 7 (1.6%) 2 (1.2%) 

Never married 7 (1.6%) 3 (1.8%) 

Race/Ethnicity   

Non-Hispanic White 324 (75.7%) 137 (80.6%) 

Non-Hispanic Black 60 (14%) 17 (10%) 

Mexican American 31 (7.2%) 11 (6.5%) 

Other Race -including multi-racial 8 (1.9%) 5 (2.9%) 

Other Hispanic 5 (1.2%) 0 (0%) 

Education Level   

Less Than 9th Grade 94 (22%) 45 (26.5%) 

9-11th Grade(Includes 12th grade with no diploma) 70 (16.4%) 26 (15.3%) 

High School Grad/GED or Equivalent 118 (27.6%) 41 (24.1%) 

Some College or AA degree 92 (21.5%) 39 (22.9%) 

College Graduate or above 52 (12.1%) 16 (9.4%) 

Total Numbers of Medical Conditions   

Zero medical condition 91 (21.3%) 21 (12.4%) 

1-2 medical conditions 206 (48.1%) 101 (59.4%) 

3-5 medical conditions 111 (26%) 43 (25.2%) 

>5 medical conditions 19 (4.4%) 5 (3%) 

Body Mass Index (BMI) 27.35.17 25.64.47 

4.2. Functional Ability in Middle-Old and Old-Old Adults 

The old-old adults has significantly higher level of difficulties (N=55, MSD=26.58.28) in doing daily activities than the 

middle-old (N=248, MSD=23.35.29) (F(2)=16.269, p <.001). Female elders have a significantly higher level of difficulty in 

doing daily activities than males in middle-old adults (t (730) = -3.747, p<.001). there is no difference in functional ability be-

tween male and female in the old-old group (Table 2). 
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Table 2. Functional ability and physical activity in older adults. 

 n 

Difficulty level in do-

ing 20 types of daily 

activities (Mean SD) 

n 
Steps per day 

(Mean SD) 
n 

Weekly energy 

expenditure (kcal) 

(Mean SD) 

n 

Weekly PA dura-

tion (min) (Mean 

SD) 

Middle-old          

Male 142 22.64.12 202 53823009 169 29293705 178 479616 

Female 106 24.36.44 157 48102691 104 17072519 115 342445 

Total 248 23.3 5.29 359 51322884 273 24643352 293 425558 

Old-old         

Male  30 25.56.73 46 42033750 34 18292158 40 332381 

Female  25 27.89.82 69 28062354 37 9571205 37 227275 

Total  55 26.5 8.28 115 33653054 71 13751771 77 282336 

(P<0.05, =.05) 

4.3. PA Level in Middle-Old and Old-Old 

Adults 

Ambulatory community-dwelling middle-old adults walk 

around 5100 steps per day. the old-old adults takes about 

3300 steps per day. Older adults aged 75-84 years take 

more daily steps than those 85 years old and above (F(2) 

=56.003, p<.001). There is no difference in daily walking 

steps between 75-84 years old men and women. Older men 

aged 85 years and above walk more daily steps than older 

women aged 85 years and above (t(113)= 2.455, p=.016). 

(Table 2). 

Older adults’ average weekly energy expenditure (kcal) 

(N=785, MSD =2911 4210) varies between individuals 

(Table 2). There is no significant difference in weekly energy 

expenditure on PA between middle-old and old-old adults. 

Male older adults aged 75 years and older spent significantly 

more energy in PA than the same age females (F(783)=5.089, 

p<.001). 

U.S. community dwelling older adults spend different 

length of time in PA weekly (minute) (N=830, MSD=470 

604). there is no significant difference in weekly PA duration 

between middle-old and old-old adults. Male older adults 

spent significantly more time in PA than females in the mid-

dle-old adults (t(287)=2.215, p=.028). However, there is no 

difference in PA duration between male and female in the 

old-old group (Table 2). 

Mild correlation was found between objectively measured 

step counts and self-reported PA duration (Pearson’ r(724) 

=.228, p <.001). Energy expenditure and PA duration were 

highly correlated (Pearson’ r(785) =.948, p <.001). Energy 

expenditure was calculated based on different PA types, in-

tensity METs and durations. 

4.4. Relationships Between Functional Ability 

and PA Amount 

4.4.1. Functional Ability and Weekly PA Duration 

A curve A pattern dose-response relationship between func-

tional ability and weekly PA duration was found in the mid-

dle-old female group (Figure 2). The curve has a slope starts at 

weekly PA duration around 20 minutes to about 150 mins. The 

top functional benefit can’t be determined, with 95% confi-

dence that the functional ability benefit is greater than the lower 

limit (Table 3). Middle-old females benefit from every more 

minute spent on PA starts as low as 20 mins per week to about 

150 mins per week. Older women aged 75 to 84 years are 

suggested to spend at least amount of 150 mins per week on PA 

in order to achieve the most functional benefits (Figure 2). 

 
Figure 2. Functional ability and PA duration/week (min) in mid-

dle-old group. 
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Table 3. Relationships between functional ability and weekly PA duration. 

 Middle-old female Middle-old male Male old-old Female old-old 

Best-fit values      

Bottom  -22.02 -22.23 -24.64 -24.15 

Top  -29.46 Unstable  -22.60 -23.25 

logEC50 61.91 Unstable Unstable Unstable 

HillSlope -0.02378 Unstable Unstable Unstable 

EC50 8.190e+061 Unstable Unstable Unstable 

Span  -7.434 Unstable 2.041 0.8998 

95% CI (profile likelihood)     

Bottom -23.59 to -20.29 -22.90 to -21.55 -29.58 to -21.82 -27.45 to-22.55 

Top ? (very wide) -26.48 to -18.72 -25.84 to-20.66 

Goodness of Fit     

Degrees of Freedom 69 120 16 30 

R squared 0.2211 0.000 0.06906 0.01852 

Sum of Squares 1022 1748 495.8 680.1 

Sy.x 3.848 3.816 5.566 4.761 

Number of points     

# of X values 293 176 40 77 

# Y values analyzed 73 124 20 34 

 

Dose-response relationship was undefined in all the other 

age and gender groups. However, possible PA duration 

threshold may exist in the old-old group. Older men and 

women aged 85 years and older need to spend around 240 

mins per week in PA in order to gain higher levels of func-

tional ability (Figure 3). However, this conclusion should be 

carefully made due to small variances explained (R 

squared=.018-.069). 

 
Figure 3. Functional ability and PA duration/ week in old-old 

group. 

4.4.2. Functional Ability and Daily Step Counts 

Dose-response relationship was not identified between step 

counts and functional ability in older adults. However, top and 

bottom values (ranges) were identified with 95% confidence 

interval in the middle-old adult group (Table 4). They could 

be interpreted as thresholds of daily steps by which older 

adults’ functional ability reaches significant higher levels. 

Older adults aged 75-84 year need to have about 5800 daily 

steps in order to maintain functioning (Figure 4). No differ-

ence was found between different genders. 

Table 4. Relationships between functional ability and steps per day. 
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 Middle-old 

Bottom -23.68 to -21.90 

Top -24.76 to -22.92 

Goodness of Fit  

Degrees of Freedom 211 

R squared 0.01206 

Sum of Squares 4792 

 Middle-old 

Sy.x 4.766 

Number of points  

# of X values 876 

# Y values analyzed 215 

 

Table 5. Relationships between functional ability and weekly energy expenditure. 

 Middle-old Female middle-old  

Best-fit values    

Bottom  -22.75 -22 

Top  -21.50 -24.16 

Span  1.255 -2.161 

95% CI (profile likelihood)   

Bottom -23.39 to -22.12 -23.39 to -20.61 

Top -22.88 to -20.12 -25.64 to -22.69 

Goodness of Fit   

Degrees of Freedom 179 62 

R squared 0.01456 0.06838 

Sum of Squares 2814 1046 

Sy.x 3.965 4.108 

Number of points   

# of X values 714 273 

# Y values analyzed 183 66 

 

 
Figure 4. Relationship between functional ability and steps per day 

(STEPPDAY). 

 

4.4.3. Functional Ability and Weekly Energy  

Expenditure 

The hypothesized dose-response relationship between 

functional ability and weekly energy expenditure in middle 

and old-old adults was undefined. However, similar energy 

expenditure thresholds were identified by which functional 

ability reached higher level in 75-84 year older female adults. 

Female middle-old adults need to spend weekly energy of 800 

kcal on PA to obtain higher functioning in doing daily activi-

ties (Figure 5). However, these values should be carefully 

concluded since very small variances were explained. 
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Figure 5. Functional ability and weekly energy expenditure 

(EEP_WK) in middle-old adults. 

5. Discussion 

Our study found dose-response relationships between the 

amount of time spent on PA and functional ability in middle-old 

females. Females aged 75-84 gain higher levels of functional 

ability when spending more time on PA. The functional benefits 

gain was the fastest when they spent every one more minute on 

PA up until about 150 minutes in a week (Figure 2). The highest 

benefit is achieved when spending at least 150 minutes per week 

on PA. Researchers observed dose-response relationships be-

tween PA and improvement in activity of daily living, quality of 

life, and independent living in the older adults [29, 30]. Other 

researchers also concluded that a lower limit in the dose-response 

relationship between PA level and health gains seem not exist, 

and any activity can be said better than none [31]. These findings 

were accordant to our results. The 150 mins/week threshold is 

consistent with the guidelines recommended amount (150-300 

min) for 65+ older adults [5, 32]. 

The study didn’t find any dose-response relationship in all 

the other age or gender groups. However, possible thresholds 

were identified (Figures 3, 4, 5). Both male and female older 

adults aged 85 year and older need to spend around 

240min/week in PA to gain functional benefits. Gender has 

much less impact as older adults age. This finding was similar 

to the systematic report of PA prevalence across gender and 

age groups [7]. However, these cutting values should be 

carefully interpreted. There is lack of evidence on PA duration 

threshold/ cutting value in 75 year and older age groups. 

Researchers had reported positive correlations between en-

ergy expenditure and health benefits, including functional sta-

tus, mortality, etc., in older people [31, 33, 34]. Total energy 

expenditure was considered as primary contributors to health 

gain compared to PA intensity. A minimum "target dose" that 

will yield substantial health gains for older adults corresponds 

to an energy expenditure of approximately 150 kcal (630 kJ) 

per day or slightly more than 1,000 kcal (4.2 MJ) per week [31]. 

This study hadn’t identified any relationship between energy 

expenditure and functional ability in 75 year and older adults. 

This could due to study limitations, or there is a need for more 

research on the topic [35]. However, possible threshold was 

found around 800kcal/week for middle-old females. Females 

aged 75- 84 year old spend less energy expenditure than the 

general 65 year and older adults since energy expenditure de-

clines as people age [36]. The possible needed weekly energy 

expenditure amount (800kcal) is similar to other studies results. 

Our study was not able to find dose-response relationship, 

however, it indicated a possible needed number of 5,800 

steps/day for aged 75-84 older adults. Ewald’s (2014) study 

reported daily step threshold of 5,900 for aged 70–75, and 

5,150 for aged 75 and over adults [24]. Many studies used 

5,000 daily steps as basic amount for activities of living [18]. 

Lower doses of steps (< 5000 daily) were related to poor 

functionality in older adults compared to the medium and high 

dose of daily steps [37, 38]. The identified number of 5,800 

daily step counts for 75-84 year old adults was similar to other 

study recommendations. No difference was found in daily 

walking steps between male and female older adults. A 

number of 7,100-8,000 daily steps was considered equal to the 

public health guidelines recommended physical activity 

amount for 65 year and older adults [18]. Fewer daily walking 

steps are needed as people gets older. The identified step 

value does indicated less amount of PA needed for 75 year 

and older adults than the general 65 year and older population. 

6. Study Limitations 

Study limitations included the cross-sectional datasets, large 

amount of missing values, and lack of adequate sensitivity of 

dependent variable. PA amount/dose and functional ability data 

were both collected in the same time frame based on a nation-

ally representative sample. It would be better if PA dose vari-

able was tracked for a long-term period in order to examine 

their functional responses. Missing data was another limitation 

using NHANES PA datasets, especially in self-reported data. 

More than 40 types of leisure-time PA, including duration and 

frequency, difficulty levels in performing 21 types of daily 

activities were all recorded using self-reported questionnaires, 

which resulted large missing data. The other limitation is the 

variable feature of functional ability/benefits. Functional ability 

was summed from a four-level Likert scale and scored collec-

tively from 21 short-answer questions. The difference among 

four levels were not sensitive enough and lacking specific cri-

teria in categorization, which resulted limited variance in study 

findings. It would be better if functional ability was measured 

more specifically and could reflect enough variance among 

study participants. 

7. Implications for Nursing Practice and 

Health Policy 

This study is one of a few studies that explored the 

dose-response effects of PA among sub-age and gender groups 

in 75 year and older adults. The study examined the number of 

daily steps, weekly PA duration, energy expenditure needed, 

and the importance of maintaining long-term habitual PA in 
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relation to functional ability. It adds to the current knowledge 

about PA as health promotion strategies in older populations. 

The study also contributed as reference to PA dosage prescrip-

tion and public health policy in older adults. The study results 

can be directly applied in nursing practices, such as health 

education on the importance of long-term habitual PA en-

gagement, ensuring enough amounts of daily PA, and aware-

ness of variances in different older age and gender groups. 

8. Conclusions 

PA benefits functional health in 75 year and older adults. 

Engaging in enough amount of PA and maintaining active level 

habitualy can improve older adults’ functional ability at later 

ages. Dose-response relationships were identified between 

functional ability of older women (aged 75- 84 years) and time 

spent in PA every week. The more time spent on PA, the higher 

benefits gained in functional ability. One hundred fifty minutes 

of PA per week is the least amount of time needed to obtain the 

most benefits. Females aged 75-84 year need to spend at least 

150 mins /800 kcal energy expenditure per week or 5,800 daily 

steps to obtain higher functional benefits. Older men aged 

75-84 year need walk about 5,800 daily steps to maintain 

functional ability. Both male and female old-old adults (85 year 

and above) are recommended to spend around 240 mins/ week 

on PA to maintain higher levels of functionality. However, 

these threshold/cutting values should be interpreted with cau-

tion and no causality conclusion should be drawn. 

As older adults age, fewer daily steps, less time, and less 

energy expenditure were needed on PA in order to maintain 

health benefits. Male older adults generally require more 

amounts of PA compared to females, however, gender dif-

ference decreases as their age increases. It seems that different 

dimensions of PA have different sensitivities between 75 year 

and older male and female adults, such as PA intensity (daily 

step counts) is more reflective of male older adults when 

describing PA level or needed amount, while PA duration is 

more meaningful to female older adults. 
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