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Clinical Factors Related to Frailty Estimated by the Korean Frailty Index

Hwee Soo Jeong, MD', Dong Wook Lee, MD', Ki Heum Park, MD', Yong Kook Lee, MD?,
Sang Ho Bae, MD', Mi Jin Kang, MD', Min Sung Shim, MD', Chen Hsuen Teong, MD'

Departments of ’Fami/y Medicine and Internal Medicine, Dongguk University College of Medicine, Gyeongju, Korea

Background: On the point of entering into the aged society, frailty will be recognized as a new geriatric problem in
Korea. This study was conducted to identify clinical factors related to frailty in the community dwelling elderly.
Methods: This was a cross-sectional study comprised of 515 participants among 834 potential subjects who were resi-
dents of three towns in Gyeong-ju and had health check-ups at a university hospital in the same region. Using the
Korean Frailty Index, those with a total score of 5 or more were considered frail and those with scores 3 to 4 as pre-
frail. Socio-demographics, anthropometry and laboratory data were the selected clinical factors. Those younger than
65 years or with incomplete data were excluded. Finally, 447 participants were analyzed.

Results: Among the participants, those identified as frail were 20 (4.5%), prefrail 72 (16.1%) and robust 355 (79.4%).
By gender, the percentage of frail, prefrail and robust individuals were 3.2%, 17.4% and 79.5%, respectively, in men
and 5.4, 15.2% and 79.4% in women (p=0.447). On ordinal logistic regression analysis, factors related to frailty were
increased age (odds ratio [OR], 1.08; 95% confidence interval [Cl], 1.01 to 1.17), functional disability (OR, 8.88; 95%
Cl, 4.46 to 17.68), chronic disease such as pulmonary disease (OR, 4.69; 95% Cl, 1.47 to 14.99) or hypertension (OR,
2.23; 95% ClI, 1.15 to 4.32), increased waist circumference (OR, 1.06; 95% Cl, 1.01 to 1.11), decreased serum choles-
terol (OR, 0.98; 95% ClI, 0.97 to 0.99) and elevated blood urea nitrogen (OR, 1.07; 95% ClI, 1.01 to 1.14).
Conclusion: Clinical factors related to frailty were age, functional disability, chronic disease, waist circurmference, serum choles-
terol and blood urea nitrogen. Primary physicians should assess frailty when seeing elderly patients who have these factors.
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Fig. 1. Frequency of eight items from the Korean Frailty Index in subjects ('Sex-difference by p<0.05).
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Table 1. Basic characteristics in study participants and association variables with state of frailty

State of frailty

Characteristic Total (n=447) Robust (1=355) _Prefrailty (1=72) _Frailty (n=20) p for trend
Age (yr) 72.6%5.0 72.3%5.0 73.7+4.6 74.5+4.9 0.054
Gender 0.636
Male 190 (42.5) 151 (42.5) 33 (45.8) 6 (30.0)
Female 257 (57.5) 204 (57.5) 39 (54.2) 14 (70.0)
Current smoking 0.633
Yes 53(11.9) 41 (11.5) 9 (12.5) 3(15.0)
No 394 (88.1) 314 (88.5) 63 (87.5) 17 (85.0)
Frequency of drinking (wk) 0.652
<3 401 (89.7) 316 (89.0) 68 (94.4) 17 (85.5)
>3 46 (10.3) 39 (11.0) 4(5.6) 3 (15.0)
Functional disability <0.001
Yes 53(11.9) 25 (7.0) 16 (22.2) 12 (60.0)
No 394 (88.1) 330 (93.0) 56 (77.8) 8 (40.0)
Hypertension 0.006
Yes 267 (59.7) 199 (56.1) 54 (75.0) 14 (70.0)
No 180 (40.3) 156 (43.9) 18 (25.0) 6 (30.0)
Diabetes <0.001
Yes 80 (17.9) 50 (14.1) 24 (33.3) 6 (30.0)
No 367 (82.1) 305 (85.9) 48 (66.7) 14 (70.0)
Hyperlipidemia 0.852
Yes 79 (17.7) 64 (18.0) 11 (15.3) 4 (20.0)
No 368 (82.3) 291 (82.0) 61(84.7) 16 (80.0)
Heart disease 0.021
Yes 42 (9.4) 27 (7.6) 12 (16.7) 3(15.0)
No 405 (90.6) 328 (92.4) 60 (83.3) 17 (85.5)
Chronic pulmonary disease 0.009
Yes 15 (3.4) 8(2.3) 5(6.9) 2 (10.0)
No 432 (96.6) 347 (97.7) 67 (93.1) 18 (90.0)
Musculoskeletal disease 0.019
Yes 184 (41.2) 138 (38.9) 33 (45.8) 13 (65.0)
No 263 (58.8) 217 (61.1) 39 (54.2) 7 (35.0)
Body mass index (kg/m’) 23.6+3.3 23.6+3.2 24.1+3.7 22.1+2.6 0.043
Waist circumference (cm) 83.3%8.5 82.9+8.5 86.1+8.8 80.9+6.5 0.317
Systolic blood pressure (mmHg) 131.3=15.3 131.3%=15.0 130.6x16.3 134.9x16.6 0.302
Diastolic blood pressure (mmHg) 76.7+9.5 76.8+9.5 75.9+9.4 78.1+10.7 0.536
Pulse pressure (per min) 69.6+10.9 69.1+10.6 70.8+11.3 75.7%x13.1 0.008
White blood cell (10° cell/uL) 6.0x1.6 6.0x1.6 5.8%+1.5 6.1=1.7 0.791
Hemoglobin (g/dL) 13.6+1.3 13.7+1.3 13.4+1.2 13.3+1.3 0.166
Albumin (g/dL) 4.4+0.3 4.4+0.3 4.4+0.3 4.4+0.3 0.356
Total bilirubin (mg/dL) 0.7x0.3 0.7x0.3 0.7x0.3 0.5+0.2 0.012
Glucose (mg/dL) 101.7+27.2 100.5+24.6 106.9£38.0 105.6+22.3 0.411
Total cholesterol (mg/dL) 197.2+37.3 200.3+36.8 182.3+36.2 195.1+38.4 0.532
Triglyceride (mg/dL) 121.3+68.3 123.7+68.3 110.5+72.9 116.4+47.3 0.639
High-density lipoprotein cholesterol (mg/dL) 56.8+15.0 56.6+15.2 57.3+14.5 59.2+13.4 0.461
Aspartate aminotransferase (IU/L) 27.9+11.2 27.8+11.3 27.9+9.4 30.5+16.0 0.288
Alanine aminotransferase (IU/L) 20.9+11.0 20.8+11.4 21.5+9.4 19.8+10.5 0.684
Gamma glutamyl transpeptidase (IU/L) 29.9+35.2 28.8+32.9 32.7+39.7 39.2+52.6 0.198
Blood urea nitrogen (mg/dL) 17.3+4.6 17.0+4.4 18.0£5.0 19.2+6.1 0.046
Creatinine (mg/dL) ) 0.8+0.2 0.8+0.2 0.8+0.3 0.8+0.2 0.845
Creatinine clearance (mL/min)’ 66.9+17.0 67.0x16.4 69.0+20.3 57.3=x11.2 0.013
Uric acid (mg/dL) 5.1+1.5 5.1+1.5 53%1.6 5.0+1.8 0.807
C-reactive protein (mg/dL) 0.4+0.4 0.4=+0.3 0.4=+0.2 0.6+0.8 0.003

Values are presented as mean=standard deviation or number (%).
p-value for trend was calculated by one way analysis of variance or score test for trend of odds.
‘Creatinine clearance was calculated by the Cockcroft-Gault formula.
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Table 2. Socio-demographic and clinical factors related to frailty

Variable Odds ratio 95% Confidence interval p-value
Age (yr) 1.08 1.01-1.17 0.038
Female 1.22 0.42-3.52 0.718
Current smoker 1.30 0.49-3.45 0.592
Alcohol drinking (=3/wk) 0.58 0.19-1.73 0.329
Functional disability 8.88 4.46-17.68 <0.001
Hypertension 2.23 1.15-4.32 0.018
Diabetes 2.09 0.91-4.82 0.083
Hyperlipidemia 1.89 0.83-4.36 0.131
Heart disease 1.13 0.49-2.63 0.771
Chronic pulmonary disease 4.69 1.47-14.99 0.009
Musculoskeletal disease 1.47 0.83-2.63 0.190
Body mass index (kg/m?) 0.90 0.78-1.04 0.166
Waist circumference (cm) 1.06 1.01-1.11 0.015
Systolic blood pressure (mmHg) 0.99 0.96-1.02 0.528
Diastolic blood pressure (mmHg) 1.00 0.95-1.04 0.901
Pulse pressure (per min) 1.02 0.99-1.04 0.173
White blood cell (10° cell/uL) 0.87 0.72-1.06 0.177
Hemoglobin (g/dL) 0.88 0.66-1.17 0.385
Albumin (g/dL) 0.73 0.27-1.95 0.530
Total bilirubin (mg/dL) 0.51 0.15-1.72 0.279
Glucose (mg/dL) 1.00 0.99-1.01 0.790
Total cholesterol (mg/dL) 0.98 0.97-0.99 0.040
Triglyceride (mg/dL) 1.00 0.99-1.00 0.305
High-density lipoprotein cholesterol (mg/dL) 1.02 0.99-1.04 0.085
Aspartate aminotransferase (IU/L) 1.00 0.97-1.04 0.893
Alanine aminotransferase (IU/L) 0.98 0.94-1.03 0.416
Gamma glutamyl transpeptidase (IU/L) 1.01 1.00-1.02 0.269
Blood urea nitrogen (mg/dL) 1.07 1.01-1.14 0.040
Creatinine (mg/dL) 0.58 0.05-6.72 0.662
Creatinine clearance (mljmin)* 1.02 0.98-1.05 0.319
Uric acid (mg/dL) 1.08 0.86-1.35 0.515
C-reactive protein (mg/dL) 1.37 0.71-2.66 0.353
p-value was calculated by ordinal logistic regression analysis

"Creatinine clearance was calculated by the Cockeroft-Gault formula.
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