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Association between Dietary Protein Intake and Sarcopenia in Korean Elderly

Hye Jin Ju', Woo Kyung Bae**, Se Young Jung?, Ji Hye Yang', Jae Kyeong Song', Kiheon Lee?, Jong-Soo Han? Hwa Yeon Park?

'Department of Family Medicine, Seoul National University Hospital, Seoul; Health Promotion Center, Seoul National University Bundang Hospital, Seongnam;
*Department of Family Medicine, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea

Background: Skeletal muscle mass loss is frequently observed with aging. A few studies have indicated that daily protein intake is associated with
sarcopenia, but none has examined the Korean population. This study was conducted to analyze the association between dietary protein intake and
sarcopenia in elderly Koreans.

Methods: Data were derived from the Fourth and Fifth Korea National Health and Nutrition Examination Survey (2008-2011). Participants included
2,118 men and 2,746 women aged 60 or older. Sarcopenia was defined as an appendicular skeletal muscle mass (ASM) divided by body weight less
than 2 standard deviations below the sex-specific mean for young healthy adults. Daily protein intake was estimated with a 24-hour recall method.
This study used multiple logistic regression to evaluate the association between dietary protein intake and sarcopenia, and multiple linear regression
analysis to evaluate the association between dietary protein intake and ASM.

Results: The prevalence of sarcopenia was 7.27% in men and 8.46% in women. Univariate analysis showed that daily protein intake was negatively
correlated with sarcopenia and positively correlated with ASM. After adjustment for age, sex, obesity, smoking, alcohol, comorbidities, and total
energy intake, daily protein intake was not associated with either sarcopenia or ASM.

Conclusion: In elderly Koreans aged over 60 years, daily protein intake was not associated with sarcopenia or ASM.
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Table 1. Characteristics of participants with and without sarcopenia

Hye Jin Ju, et al. Association between Dietary Protein Intake and Sarcopenia in Korean Elderly

Variable Number Sarcopenia (n=399) No sarcopenia (n=4,465) P-value
Age (y) 70.41+6.67 68.90+6.48 <0.01
Age (y) <0.01
60-70 2,966 48.96 (42.68-55.28) 62.57 (60.37-64.73)
71-80 1,657 42.32 (36.51-48.36) 31.93 (29.91-34.02)
Over 80 241 8.71 (5.57-13.39) 5.50 (4.59-6.56)
Sex 0.25
Male 2,118 39.50 (33.32-46.03) 43.48 (41.90-45.07)
Female 2,746 60.50 (53.97-66.68) 56.52 (54.93-58.10)
Daily protein intake (g) 50.70 (46.81-54.59) 56.52 (55.23-57.82) 0.02
Daily protein intake (%) 13.11(12.61-13.62) 13.02 (12.85-13.19) 0.73
Quartiles of daily protein intake (g) 0.03
Q1 (0-35.90) 1,658 42.03 (35.83-48.50) 34.00 (31.76-36.30)
Q2 (35.90-50.41) 1,327 28.08 (23.27-33.46) 26.89 (25.09-29.78)
Q3 (50.41-69.46) 1,079 18.23 (13.74-23.78) 22.46 (20.68-24.34)
Q4 (over 69.46) 800 11.66 (8.20-16.32) 16.65 (15.16-18.25)
Resistance exercise 0.83
No 3,970 81.66 (76.62-85.82) 81.13(79.25-82.87)
Yes 894 18.34 (14.18-23.38) 18.87 (17.13-20.75)
Vitamin D 17.74 (16.67-18.80) 19.98 (19.51-20.44) <0.01
Diabetes mellitus <0.01
No 4,025 75.47 (70.11-80.14) 83.20 (81.77-84.53)
Yes 839 24.53 (19.86-29.89) 16.80 (15.47-18.23)
Arthritis <0.01
No 3,079 50.64 (44.12-57.14) 63.63 (61.67-65.55)
Yes 1,785 49.36 (42.86-55.88) 36.37 (34.45-38.33)
Obesity <0.01
No 3,189 27.79 (22.36-33.97) 67.63 (65.80-69.41)
Yes 1,675 72.21 (66.03-77.64) 32.37 (30.59-34.20)
Smoking 0.05
No 3,461 77.65 (71.75-82.61) 71.44 (69.51-73.30)
Yes 1,403 22.35(17.39-28.25) 28.56 (26.70-30.49)
Drinking 0.16
No 2,281 4965 (43.28-56.03) 44,88 (42.70-47.08)
Yes 2,583 50.35 (43.97-56.72) 55.12 (52.92-57.30)
Cancer 0.49
No 4,671 97.04 (93.77-98.62) 96.14 (95.43-96.74)
Yes 193 2.96 (1.38-6.23) 3.86 (3.26-4.57)

Values are presented as meantstandard deviation or percent (95% confidence interval).
All data are weighted except sample size. P-value from t-test for continuous variables and chi-squared test for categorical variables.
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Table 2. Adjusted ORs and 95% Cls for sarcopenia according to daily protein intake

Quartiles of daily protein intake (g)

Q1 (0-35.90) n=1,658 Q2 (35.90-50.41) n=1,327 Q3 (50.41-69.46) n=1,079 Q4 (over 69.46) n=800 P-value
Unadjusted 1 (reference) 0.84 (0.62-1.15) 0.66 (0.44-0.97) 0.57 (0.37-0.87) <0.01
Model 1 1 (reference) 0.90 (0.66-1.22) 0.73 (0.49-1.06) 0.66 (0.41-1.06) 0.04
Model 2 1 (reference) 0.86 (0.62-1.20) 0.71 (0.48-1.06) 0.64 (0.38-1.06) 0.04
Model 3 1 (reference) 1.08 (0.74-1.59) 1.08 (0.67-1.73) 1.31 (0.66-2.59) 0.53

Logistic regression method was used for analysis between daily protein intake and sarcopenia.
Model 1, adjusted for age, sex; Model 2, adjusted for age, sex, obesity, resistance exercise, vitamin D, DM, arthritis, smoking, alcohol; Model 3, adjusted for age, sex,
obesity, resistance exercise, vitamin D, DM, arthritis, smoking, alcohol, total energy intake.

ORs, odds ratios; Cl, confidence interval; DM, diabetes mellitus.

Table 3. Univariate analysis of associations of appendicular skeletal
muscle mass with daily protein intake and each covariates

Appendicular skeletal

Variable P-value
muscle mass
Age (y) <0.01
60-70 17.14(16.95-17.33)
71-80 15.65 (15.42-15.89)
Over 80 14.10 (13.60-14.60)
Sex
Male 20.08 (19.89-20.26) <0.01
Female 13.75 (13.65-13.84)
Quartiles of daily protein intake (g) <0.01
Q1 (0-35.90) 14.73 (14.53-14.92)
Q2 (35.90-50.41) 16.36 (16.12-16.61)
Q3 (50.41-69.46) 17.56 (17.25-17.87)
Q4 (over 69.46) 18.93 (18.57-19.29)
Resistance exercise <0.01
No 15.97 (15.80-16.14)
VYes 18.68 (18.37-19.00)
Vitamin D <0.01
Diabetes mellitus 0.29
No 16.44 (16.28-16.60)
Yes 16.66 (16.27-17.05)
Arthritis <0.01
No 17.20 (17.01-17.40)
Yes 15.27 (15.06-15.47)
Obesity <0.01
No 15.93 (15.77-16.09)
VYes 17.48 (17.19-17.77)
Smoking <0.01
No 15.59 (15.40-15.78)
Yes 18.77 (18.52-19.01)
Drinking <0.01
No 15.10 (14.91-15.29)
Yes 17.62 (17.41-17.82)
Cancer 0.19
No 16.49 (16.34-16.65)
Yes 16.10 (15.54-16.67)

Values are presented as mean (95% confidence interval). P-value from linear re-
gression.
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Table 4. Multiple linear regression of appendicular skeletal muscle mass with daily protein intake and each covariates

Quartiles of daily protein intake (g)
1,327 Q3(50.41-69.46) n

P-value

=800

Q4 (over 69.46) n

1,079

1,658 Q2 (35.90-50.41) n=

Q1 (0-35.90) n

<0.01

4.20(0.20)
0.86 (0.15)
0.76 (0.13)
0.06 (0.19)

2.83(0.17)
0.59(0.11)
0.50 (0.11)
0.11(0.13)

1.64(0.16)
0.30(0.11)
0.25 (0.10)
0.03(0.11)

1 (reference)
1 (reference)
1 (reference)
1 (reference)

Unadjusted
Model 1

<0.01

<0.01

Model 2
Model 3

0.56

Values are presented as beta coefficient (standard error).

Model 1, adjusted for age, sex; Model 2, adjusted for age, sex, obesity, resistance exercise, vitamin D, arthritis, cancer, smoking, alcohol; Model 3, adjusted for age, sex,

obesity, resistance exercise, vitamin D, arthritis, cancer, smoking, alcohol, total energy intake.
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