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Frailty, Physical Activity and Functional Fitness
in the Community-dwelling Elderly
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The frailty, characterized by reduced physiological function is closely related to a fall, disability,
institutionalization, hospitalization, and mortality in the elderly. A reduced physical fitness is a major
phenotype of the frailty. The purpose of this study was to investigate the relationship among pre-frailty,
physical activity (PA) and functional fitness in the community dwelling elderly women. The study
participants were elderly women (n=338, 70.6t4.2years) aged over 65 who took part in the Korean
Healthy Fitness Criteria study for the National Fitness Award Project in 2015. The pre-frailty was
defined using the Cardiovascular Health Study frailty criteria. PA was assessed using the International
PA Questionnaire (IPAQ). The participants were classified as regular PA participants if they meet the
World Health Organization (WHO) PA recommendation for the elderly. Functional fithess was assessed
using the composite of the National Fitness Award fitness testing for the elderly. Quality of life was
evaluated using EuroQoL visual analogue scale and WHO quality of life assessment. As the results, the
pre-frail elderly women were significantly older and obese (body mass index, percent body fat, waist
circumference) than the healthy elderly. The pre-frail elderly presented significant decreases in walking,
moderate intensity, and total PA compared to the healthy elderly even after adjusted for age and
percent body fat. However, no significant difference was found in vigorous-intensity activity between the
pre-frail and healthy elderly. Also, the pre-frail elderly women showed the decrease in functional fitness
and quality of life compared to the healthy elderly. Regular PA was associated with high levels of
muscular endurance and coordination in healthy and pre-frail elderly. In pre-frail elderly, high levels of
cardiorespiratory endurance was associated with PA. In conclusion, regular PA is inversely associated
with fitness decline in healthy and pre-frail community-dwelling elderly women. Regular PA might
attenuate fitness decline in pre-frail elderly women.
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Table 1. Physical characteristics of participants with pre-frailty and those without frailty in elderly women.

Total Healthy elderly Pre-frail elderly ; »
(n=338) (n=204) (n=134)

Age (yr) 70.55+4.18 69.91+3.87 71.52+4.44 -3.438 .001
Height (cm) 152.68+5.01 153.25+5.01 151.81+4.91 2.605 010
Weight (kg) 57.74£7.92 57.19+7.66 58.59+8.26 -1.593 112
Body mass index (kg/m?) 24.77+3.17 24.3543.05 25.4143.26 -3.038 .003
Percent body fat (%) 35.68+6.05 35.00+5.85 36.70+6.22 -2.553 011
Lean mass (kg) 19.58+2.08 19.63+2.08 19.49+2.08 614 .540
Waist circumference (cm) 86.22+£8.38 85.06+8.13 87.99+8.47 -3.188 .002
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Table 2. Comparison of physical activity, functional fitness and quality of life between healthy and pre-frail elderly women

Healthy elderly  Pre-frail elderly

(=204) (n=134) r v
Physical activity (MET-min/week)
Walking 1633.50+1562.70  1028.29£1361.87 10.040 .002
Moderate intensity 805.29+1247.73  395.824+678.97 9.003 .003
Vigorous intensity 625.10+1880.96  274.63+1212.33 1.222 270
Total physical activity 3063.89+3253.93  1698.74+2236.21 11.392 .001
Fitness
Hand grip strength (%) 41.64+6.98 37.194£7.67 19.895 <.001
Chair stand test (rep/30sec) 18.41+6.10 15.91+£5.19 7.710 .006
Sit-and-reach (cm) 18.95+7.04 16.09+8.52 5.922 .015
Timed up-and-go (sec) 6.12+1.22 6.77+£1.36 8.447 .004
Walking around two coms in a figure 8 (sec) 25.98+5.50 28.83+6.25 7.368 .007
2 minute step test (rep) 106.12+23.38 91.97+£27.65 14.554 <.001
Quality of life
EQ-VAS (score) 70.18+17.13 62.20+19.03 10.999 .001
WHOQOL (score) 89.93+12.89 83.28+14.00 18.875 <.001

!Analysis of covariance (adjusted age and body fat percentage), EQ-VAS: EuroQoL visual analogue scale,
WHOQOL: World Health Organization quality of life assessment

Table 3. Associations of physical activity with functional fitness and quality of life according to pre-frailty and physical activity in elderly women

Healthy elderly Pre-frail elderly
Physically Physically Physically Physically
active inactive active inactive F P
(n=111) (n=93) (n=38) (n=96)
Fitness
Hand grip strength (%) 41.70£722 4157673 3643£9.01°  37.49+7.10"  7.061 <001
Chair stand test (rep/30sec) 19.72+6.41 16.86+5.36"  18.55+6.30  14.79+4.20 8.700 <001
Sit-and-reach (cm) 19.73+£6.80 18.03£7.25 18.53£7.72 15.09+8.67° 3.770  0.11
Timed up-and-go (sec) 5.78+1.03 6.52+1.30 6.23+1.22 6.99+1.35" 8490 <001
Walking around two corns in a figure 8 (sec) 24.38+4.61  27.86+5.88"  26.18+£5.32  29.89+6.30° 8.577 <.001
2 minute step test (rep) 109.25£22.10  102.34+24.36 103.19£21.25 87.25+28.75™ 8.035 <001
Quality of life
EQ-VAS (score) 69.59+18.31  70.88£14.92  6632+18.15 59.95+19.52 5042 002
Quality of life (score) 90.15+12.80  89.66+13.08  85.39+1529 82.09£13.38° 7216 <001

'Analysis of covariance (adjusted age and body fat percentage), * Significant difference with healthy elderly &
physically active, ° Significant difference with healthy elderly & physically inactive, ¢ Significant difference with frail
elderly & physically active, EQ-VAS: EuroQoL visual analogue scale, WHOQOL: World Health Organization quality
of life assessment,
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[Appendix] Frailty Criteria used in the study
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Variable

Frailty Criteria

Exhaustion

(a) I felt that everything I did was an effort; (b) I could not get going.
The question is asked "How often in the last week did you feel this way?”
@ rarely or none of the time (<1 day)
@ some or a little of the time (1-2days)
3 a moderate amount of the time (3-4days)
@ most of the time (5-7days)
"2" or "3" to either of these questions are categorized as frail by the exhaustion criterion.

Weight loss

"In the last year, have you lost more than Skg (10pounds) unintentionally?"
(i.e., not due to dieting or exercise)
. If yes, then frail for weight loss criterion.

Physical Activity

Physical activity was assessed using the International PA Questionnaire (IPAQ).
Physical inactivity was defined as the lowest quintile of the study population.

Woman:
BMI <230 : <17.0kg
Grip Strength ~ BMI 23.1-26.0 : =17.3kg
BMI 26.1-29.0 : =18.0kg
BMI >29.0 : =21.0kg
Woman:
Walk Time  Height =159m : =0.643m/s
Height >159cm : =0.750m/s

¥ Fried et al., 2001: Liu et al., 2015
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