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Effects of Protein Intake and Physical Activity on Hand Grip Strength
in the Older Adults Aged over 65 Years of Age: Using Data from the
7th Korea National Health and Nutrition Examination Survey
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Background: This study examined the effects of protein intake and physical activity on hand grip strength in older adults
aged =65 years.

Methods: The data of 2,531 participants in the 7th Korea National Health and Nutrition Examination Survey (2016-2018) were
analyzed. Descriptive statistics were used to summarize the general characteristics of the patients stratified by sex, whereas
chi-square tests were utilized to assess the differences in the sociodemographic and behavioral factors between the normal
and low hand grip strength groups. A logistic regression analysis was performed to identify the associations between protein
intake, physical activity, and hand grip strength.

Results: The prevalence of low hand grip strength was 13.0% in male and 29.4% in female, indicating a higher risk among
female. Advanced age, underweight status, low educational level, and lower income, particularly in female, were significantly
associated with low hand grip strength. Resistance exercise performed at least four times per week significantly reduced the
risk of low hand grip strength in both sexes. Among female, walking at least six times per week was also associated with
a lower risk of low hand grip strength. Additionally, female meeting the estimated average requirement for protein intake demon-
strated a significantly lower risk of low hand grip strength.

Conclusion: Resistance exercise is crucial for preventing low hand grip strength in older adults. For older female, regular walking
and adequate protein intake play an additional key role in reducing the risk of low hand grip strength.
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Figure 1. Flow of the study participants
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Table 1. General characteristics of the study participants
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Variable Male (n=1,342) Female (n=1,189) P-value
Hand grip strength (kg) 33.37*6.88 20.27*4.63 0.017
Age group (yr) 0.029
65-69 461 (34.4) 469 (39.4)

70-74 394 (29.4) 319 (26.8)

275 487 (36.3) 401 (33.7)
Education <0.001
Elementary 515 (38.4) 820 (69.0)

Middle 240 (17.9) 164 (13.8)

High 347 (25.9) 141 (11.9)

University 240 (17.9) 64 (5.4)
Household income <0.001
Low 527 (39.3) 590 (49.6)

Low middle 405 (30.2) 323 (27.2)

Middle high 236 (17.6) 162 (13.6)

High 174 (13.0) 114 (9.6)
Smoking status <0.001
None 267 (19.9) 1,116 (93.9)

Past 852 (63.5) 44 (3.7)

Current 223 (16.6) 29 (2.4)
Alcohol consumption <0.001
Yes 840 (62.6) 348 (29.3)

No 502 (37.4) 841 (70.7)
BMI (kg/m’) <0.001
<18.5 38 (2.8) 20 (1.7)

>18.5, <25.0 864 (64.4) 685 (57.6)

225.0 440 (32.8) 484 (40.7)
Hand grip strength group <0.001
LHGS 174 (13.0) 350 (29.4)

Normal 1,168 (87.0) 839 (70.6)
Number of comorbidities <0.001
None 478 (35.6) 337 (28.3)

1 489 (36.4) 421 (35.4)

2 or more 375 (27.9) 431 (36.2)

Data are presented as meanzstandard deviations or number (%). BMI, body mass index; LHGS, low hand grip strength.



Table 2. Prevalence of low handgrip strength by variables

Male Female

Variable
LHGS (n=174) Normal (n=1,168) P-value  LHGS (n=350) Normal (n=839) P-value

Age group (yr)

65-69 16 (3.5) 445 (96.5)  <0.001 65 (13.9) 404 (86.1)  <0.001
70-74 29 (7.4) 365 (92.6) 88 (27.6) 231 (72.4)

>75 129 (26.5) 358 (73.5) 197 (49.1) 204 (50.9)
Education

Elementary 103 (20.0) 412 (80.0)  <0.001 278 (33.9) 542 (66.1)  <0.001
Middle 21 (8.8) 219 (91.3) 35 (21.3) 129 (78.7)

High 36 (10.4) 311 (89.6) 23 (16.3) 118 (83.7)

University 14 (5.8) 226 (94.2) 14 (21.9) 50 (78.1)
Household income

Low 108 (20.5) 419 (79.5)  <0.001 205 (34.7) 385 (65.3)  <0.001
Low middle 37 (9.1) 368 (90.9) 85 (26.3) 238 (73.7)

Middle high 19 (8.1) 217 (91.9) 38 (23.5) 124 (76.5)

High 10 (5.7) 164 (94.3) 22 (19.3) 92 (80.7)
BMI (kg/m’)

<18.5 14 (36.8) 24 (632)  <0.001 12 (60.0) 8 (40.0) 0.010
>18.5, <25.0 130 (15.0) 734 (85.0) 197 (28.8) 488 (71.2)

>25.0 30 (6.8) 410 (93.2) 141 (29.1) 343 (70.9)
Smoking status

None 26 (11.7) 197 (88.3) 0.768 332 (29.7) 784 (70.3) 0.543
Past 111 (13.0) 741 (87.0) 12 (27.3) 32 (72.7)

Current 37 (13.9) 230 (86.1) 6 (20.7) 23 (79.3)
Alcohol consumption

Yes 90 (10.7) 750 (89.3) 0.001 98 (28.2) 250 (71.8) 0.535
No 84 (16.7) 418 (83.3) 252 (30.0) 589 (70.0)
Number of comorbidities

None 62 (13.0) 416 (87.0) 0.145 92 (27.3) 245 (72.7) 0.214
1 73 (14.9) 416 (85.1) 137 (32.5) 284 (67.5)

2 or more 39 (10.4) 336 (89.6) 121 (28.1) 310 (71.9)
Aerobic physical activity adherence

Yes 46 (9.4) 441 (90.6) 0.004 73 (21.9) 261 (78.1)  <0.001
No 128 (15.0) 727 (85.0) 277 (32.4) 578 (67.6)

Resistance exercise (d/wk)

0-1 149 (15.5) 811 (84.5)  <0.001 333 (31.4) 728 (68.6)  <0.001
23 7 (5.6) 119 (94.4) 9 (15.8) 48 (84.2)

47 18 (7.0) 238 (93.0) 8 (11.3) 63 (88.7)
Walking (d/wk)

0-2 77 (16.1) 401 (83.9) 0.028 188 (38.0) 307 (62.0)  <0.001
3-5 36 (10.1) 320 (89.9) 89 (27.1) 239 (72.9)

67 61 (12.0) 447 (88.0) 73 (19.9) 293 (80.1)
Energy intake (kcal/d)

At or above EER 45 (9.6) 422 (90.4) 0.008 98 (25.5) 286 (74.5) 0.041
Below EER 129 (14.7) 746 (85.3) 252 (31.3) 553 (68.7)
Protein intake

At or above EAR (2073 g/kg/d) 110 (11.5) 847 (88.5) 0.011 169 (24.6) 517 (754)  <0.001
Below EAR 64 (16.6) 321 (83.4) 181 (36.0) 322 (64.0)
Protein intake

At or above RNI (2091 g/kg/d) 68 (9.7) 634 (90.3)  <0.001 113 (24.0) 358 (76.0)  <0.001
Below RNI 106 (16.6) 534 (83.4) 237 (33.0) 481 (67.0)
Proportion of protein intake (% of energy)

Within AMDR (7%-20%) 164 (13.0) 1,102 (87.0) 0.959 332 (29.4) 798 (70.6) 0.853
Beyond AMDR (<7% or >20%) 10 (13.2) 66 (86.8) 18 (30.5) 41 (69.5)

Data are presented as numbers (%). Chi-square tests were used to compare characteristics between the normal grip strength group and
the low hand grip strength (LHGS) group. BMI, body mass index; EER, estimated energy requirement; EAR, estimated average require-
ment; RNI, recommended nutrient intake; AMDR, acceptable macronutrient distribution range.
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Table 3. Logistic regression analysis of factors associated with low hand grip strength

Male Female
Variable
OR 95% CI OR 95% CI

Aerobic physical activity adherence

No (reference) (reference)

Yes 0.96 0.64-1.44 0.98 0.69-1.39
Resistance exercise (d/wk)

0-1 (reference) (reference)

2-3 0.46 0.20-1.09 0.68 0.32-1.46

4-7 0.52 0.30-0.92 0.38 0.17-0.82
Walking (d/wk)

0-2 (reference) (reference)

3-5 0.90 0.56-1.44 0.86 0.61-1.21

6-7 1.04 0.69-1.58 0.60 0.42-0.87
Protein intake

At or above EAR (20.73 g/kg/d) (reference) (reference)

Below EAR 0.91 0.61-1.37 0.66 0.47-0.92

Adjusted for age group, education, household income, body mass index, smoking status, alcohol consumption, number of comorbidities,

aerobic physical activity adherence, resistance exercise, walking, total energy expenditure, and estimated average requirement. OR, odds

ratio; CI, confidence intervals; EAR, estimated average requirement.
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