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The Effect of Protein Intake and Physical Activity on Frailty Risk in Korean Elderly
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Abstract

Frailty is characterized by increased vulnerability to stressors that puts older subjects at risk of developing adverse outcomes,
including hospitalization, disability, and mortality. Protein intake and physical activity were strongly associated with low
prevalence of frailty among elderly people. However, to our knowledge, there have been no cross-sectional studies examining
the association between the combination of dietary protein intake and physical activity and risk of frailty in elderly people.

The present study investigated the hypothesis that combination of dietary protein intake and physical activity was associated
with risk of frailty. Three hundred and seventeen elderly people were recruited for this study. The participants were classified
into two groups by Fried frailty criteria (frailty group, n=42, non-frailty group, n=275). Dietary intake, Mini Nutritional
Assessment (MNA) and medical history were assessed. Frailty group had significantly higher age as compared to non-frailty
group, while non—frailty group had significantly higher MNA score, intake of energy (kcal/day) and protein (g/kg/day) than
frailty group. Multivariate logistic regression analysis showed that higher protein intake and physical activity was negatively
associated with the risk of frailty after adjusting for the age, MNA score and energy intake. Also, a combination of higher
Recommended Nutrition Intake (RNI) of dietary protein intake and recommended physical activity was negatively associated
with the risk of frailty after adjusting for the age, MNA score and energy intake. The present study suggested that protein
intake and physical activity are negatively associated with risk of frailty in elderly people. Also, a combination of higher RNI
of dietary protein intake and recommended physical activity was strongly negatively associated with the risk of frailty in
elderly people.
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Table 1. Frailty defining criteria: Cardiovascular Health Study (CHS).

Weight loss Lost 4.5 kg unintentionally in last year

Exhaustion Any of the following during the previous week for 3 days
of more:
Felt unusually tired in last week
Felt unusually weak in last week

Slowness Walking 4 m (speed) in <0.8 m/s

Self-reported, estimated energy expenditure in kcal based
on participation in 10 activites  in the IPAQ scale

males: <495 kcal/week

females: <284 kealweek

Grip strength (kg) of the dominant hand: according to BMI
(k/m?)

males:

<22.1 kg for BMI <214 <250 kg for BMI  21.5-23.3
<265 kg for BMI 234-252 <275 kg for BMI ) 25.2
females:

<13.0 kg for BMI <218 <150 kg for BMI  21.9-24.0
<15.3 kg for BMI 24.1-262 <262 kg for BMI ) 26.2
IPAQ, International Physical Activity Questionnaire; BMI, Body Mass Index.

Low activity level

Weakness

4) ch A My gF o MF STl A

Ao g MA g AAdsds did A% 4H 2
AAZs AdFs 7IeeE 474 5 S(99d HAZ 0
g/kg/day WTH(Protein intakel, P1) vs. 091 g/kg/day o]
(Protein intake2, P2), AAZF 150 min/week W] HPhysical
Activityl, PA1) vs. 150 min/week ©]’H(Physical Activity?2,
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dolg 42 SPSS version 21.0(SPSS Inc., Chicago, IL,
USA)S AREatglom, waf 9 Hwd w919 54 F
F 2 @i WHFEEd ¢ JeEA AsE ¥
ZH2Hmeans + Standard deviations, SD) = wiE

A4 fodde dE& HyEE 5

-717 (independent t-test) 2.2, WE W= 7Fo) 74 (chi-square

test) 0.2 AA}At FE T4 & Q¥ Hwd 2919
E

o
SN foE AlE e
!

1 =
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ol
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vrobt) w3k £ 7h] oy A (keal/day)9t ©9 AFE @A
frol st
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kel frelgt kol 7k §isitt.

Table 2. General characteristics of elderly participants categorized by frail and

non-frail.
Not frail” F?ﬂ”” A Value?
(n=275) (n=42)
Age (years) 7661 + 370 7788 + 379 0.040
Male, n (%) 90 (32.7) 13 (31.0) 0.862
Height (cm) 15428 + 864 15468 = 10.15 0.788
Weight (kg) 58.78 + 9.40 5870 + 10.56 0.960
BMI (kg/m?) 2468 + 328 2445 £ 336 0.673
MNA score 2269 + 3.11 19.76 £ 2.79 <0.001
Frailty components
Weight loss, n (%) 22 (8.0) 16 (38.1) <0.001
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Exhaustion, n (%) 145 (52.7) 38 (90.5)
Low physical activity, n (%) 22 (80) 21 (50.0)
Slowness, n (%) 28 (10.2) 37 (88.1)
Weakness, n (%) 47 (17.1) 27 (64.3)
Medical history

Diabetes, n (%) 68 (24.7) 15 (35.0)
g/a)rdlovascular disease, n 189 (687) 30 (71.4)
g/a)stromtestma\ disease, n 20 (73) 0 00
Arthritis, n (%) 40 (145) 9 (214)
Osteoporosis, n (%) 31 (113 8 (19.0)
(E/ez)rebrovascular disease, n 18 65 3(71)
Depression, n (%) 8 29 1(24)
Respiratory disease, n (%) 1 (40) 3(7.1)
Energy (kcal/day) 1361.72386.37  1127.11£368.45
Protein (g/kg/day) 090 + 037 068 + 0.23

<0.001
<0.001
<0.001
<0.001

0.131
0.724

0.071

0.250
0.153

0.885

0.848
0.3%6
<0.001
<0.001

BMI, body mass index; MNA, mini nutritional assessment.

"Values are means = SD or numbers of participants (percentage distribution);
2P-values were analyzed using independent t-test for continuous variables and

chi-square test for categorical variables.

2. BT MAHTT MHES0l wE =4 Y
By

WPAES S AIHA G AABE A w22
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U Ebskth(Table 3).
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Table 3. Association of intake of protein and physical activity with the
by multivariable logistic regression analysis.

risk of frailty

P for
Group trend”
Protein intake (g/kg/day) P1 (<0.91), n=193 P2 (>091), n=124
No. of Frail / Not frail 34/159 8/116 0.045
OR (95%Cl) 1 (ref) 0.356 (0.130-0.976)+
Physical Activity (minfweek) — PA1 (<150), n=62 PA2 (>150), n=255
No. of Frail / Not frail 22/40 20/235 <0.001
OR (95%Cl) 1 (ref) 0.220 (0.104-0.465)*

34 =rgated T A374 (2017)

Protein intake (g/kg/day) P-
«Physical Activity (min/week) Value?
OR (95% ClI) 0.041 (0.005-0.321) 0.002

P, protein intake; PA, physical activity.

*P<0.05, #P<0.01 compared to the first group by logistic regression analysis.
"Estimates of P for trend for a linear trend were based on linear scores derived
from the recommended daily intake of protein and physical activity after adjusting
for age, MNA score and energy intake; 2Adjusted for age, MNA score and energy
intake.

Table 4. Association of combination of protein and physical activity with risk of
frailty by multivariable logistic regression analysis.

PIPAT P2PAT PIPA2 POPA2 P for
(n=44) (n=18) (n=149) (n=106) trend”
No, of Frail [ 159 7 19/130 11105
) 1230 0238 0018
Model 1 e oasass) 19062 Oozoms 0!
Model 2¥ 1(ref) 0% 0352 0222 . <0.001

(0.256-4.324)  (0.147-0.841)  (0.002-0.204)

P1PAT1, protein intake < 091 glkg/day and physical activity < 150 min/week; P2PA1,
protein intake > 091 g/kg/day and physical activity <150 min/week; P1PA2, protein
intake <091 glkg/day and physical activity > 150 min/week; P2PA2, protein intake >
091 g/kg/day and physical activity > 150 min/week.

"P<0.05, "P<0.01 compared to the first group (P1PA1) by logistic regression analysis.
"Estimates of P for trend for a linear trend were based on linear scores derived from
the recommended daily intake of protein and physical activity; *Model 1: Crude OR
(95% CI); Model 2: Adjusted for age, MNA score and energy intake.
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