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Influences on the Performance based Frailty of Physical Performance, Exercise Self-efficacy,
Decisional Balance, and Health related Quality of Life in Adults Undergoing Hemodialysis

Kim, Sun-Ki' - Park, Hye-Ja' - Yang, Dong Ho” - Jeong, Hye Yun’

!College of Nursing, CHA University, Pocheon, Korea
"Division of Nephrology, Department of Internal Medicine, CHA Bundang Medical Center, Seongnam, Korea

Purpose: This study was to examine the relationships among frailty, physical performance, exercise self-efficacy,
decisional balance, and health-related quality of life (HRQoL ) and to identify the impact factors on frailty in adults
undergoing hemodialysis. Methods: In this cross-sectional study, 96 adults (41 women, 55 men, age 57.10£13.56
years) were enrolled an university hospital-affiliated outpatient hemodialysis clinic. Participants were asked to ad-
minister questionnaires including exercise change stages, exercise self-efficacy, decisional balance, and HRQoL.
Participants also completed measures of the short battery physical performance test (SPPB), usual gait speed,
grip strength (JAMAR Hand Dynamometer, Paterson medical Ltd. Warrenville, USA), and body composition
(Inbody S10, Biospace company, Seoul, Korea). Frailty status was classified according to the frailty phenotype de-
veloped by Fried using gait speed, grip strength, vitality from mental HRQoL, physical activity from exercise change
stages, and body mass index. Results: According to frailty scores, 56.3% (n=54) were frail (frailty scores 3-5) and
43.7% were non-frail (frailty scores 0-2). Exercise self-efficacy, pros decisional balance, and HRQoL were lower
in the frail patients (all p<.05). Frailty correlated with worse scores of SPPB (r=-.56), exercise self-efficacy (r=-.40),
pros decisional balance (r=-.24), and physical and mental HRQoL (r=-.32; r=-.26) by Spearman correlation
analysis. Factors associated with non-frailty includes higher SPPB (odds ratio: 1.67, 95% confidence interval:
1.15~2.44) and exercise self-efficacy (odds ratio 1.17, 95% confidence interval: 1.03~1.33). Conclusion: A targeted
management program based on the frailty stage may benefit individuals undergo hemodialysis.
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Influences on the Frailty Undergoing Hemodialysis

Table 1. Characteristics and Frailty Phenotype among Hemodialysis Patients (N=96)
Total (N=96)  Not frail (n=42) Frail (n=54)
Variables Characteristics Categories x?ortorF p
n (%) orM£SD n (%) or M£tSD n (%) or M£SD
Characteristics ~ Gender Male 55 (57.3) 29 (69.0) 26 (48.1) 422 .040
Female 41 (42.7) 13 (31.0) 28 (51.9)
Age (year) 57.10£13.56 54.41+12.87 59.20+13.83 -1.74 .085
<50 28 (29.2) 13 (31.0) 15 (27.8) 5.20 074
50~64 41 (42.7) 22 (52.4) 19 (35.2)
>65 27 (28.1) 7 (16.6) 20 (37.0)
Spouse Yes 71 (74.0) 33 (78.6) 38 (70.4) 0.83 364
No 25 (26.0) 9(21.4) 16 (29.6)
Religion Yes 58 (60.4) 22 (52.4) 36 (66.7) 2.02 156
No 38 (39.6) 20 (47.6) 18 (33.3)
Education < High school 64 (66.7) 24 (57.1) 40 (74.1) 3.05 .081
> College 32(33.3) 18 (42.9) 14 (25.9)
Job Yes 34 (35.4) 20 (47.6) 14 (25.9) 4.86 .027
No 62 (64.6) 22 (52.4) 40 (74.1)
ESRD cause DM 46 (47.9) 17 (40.5) 29 (53.7) 741 .060
HTN 24 (25.0) 16 (38.1) 8 (14.8)
CGN 9(94) 4 (9.5) 5(9.3)
Others 17 (17.7) 5(11.9) 12 (22.2)
Comorbidity CCI 5.67+2.25 491+1.95 6.26+2.30 -3.06 .003
HD duration (month) 55.81£60.38 38.861+40.94 69.00169.52 -2.65 .010
Kt/V 1.64+0.30 1.57+0.30 1.70£0.28 -2.13 .036
Albumin (g/dL) 3.89+£0.49 4.02+0.27 3.79+0.59 2.57 012
Hemoglobin (g/dL) 10.35+1.13 10.21+1.32 10.45+0.96 -1.05 297
Frailty Slowness 0.86+0.35 1.00£0.24 0.74£0.39 5.02 028*
phenotype Gait speed (m/s) >0.8 0) 59 (61.5) 34 (81.0) 25 (46.3) 11.98 .001
<038 1) 37 (38.5) 8 (19.0) 29 (53.7)
Weakness 24.92+9.50 30.26+9.59 20.76+7.09 11.50 .0o01*
Grip strength (kg) Normal  (0) 49 (51.0) 34 (81.0) 15 (27.8) 26.73 <.001
Weak 1) 47 (49.0) 8(19.0) 39 (72.2)
Physical activity Yes (0) 30 (31.3) 26 (61.9) 4(74) - <.001"
No 1) 66 (68.6) 16 (38.1) 50 (92.6)
Exercise change Maintenance 30 (31.3) 26 (61.9) 4(7.4) 26.50 <.001"
stages Action 16 (16.7) 5(11.9) 11 (20.4)
Preparation 13 (13.5) 2 (4.8) 11 (20.4)
Contemplation 11 (11.4) 7 (16.6) 4(7.4)
Precontemplation 26 (27.1) 2 (4.8) 24 (44.4)
Exhaustion 43.53+11.14 49.53+10.83 38.86£9.00 23.56 <.001"
Vitality in SF-36 ~ >55 ) 17 (17.7) 15 (35.7) 2(3.7) - <.001"
<55 ) 79 (82.3) 27 (64.3) 52 (96.3)
Weight loss 22.01+3.40 23.18+3.40 21.11+3.15 9.86 002°
BMI (kg/m?) >18.5 (0) 82 (85.4) 40 (95.2) 42 (77.8) - 0207
<185 1) 14 (14.6) 2(4.8) 12 (22.2)
Body composition Muscle (kg) 24.47+5.30 26.72%6.10 22.71£3.79 3.24 075°
Fat (%) 20.18+10.11 18.86+10.67 21.21+£9.62 0.45 505°
Frailty score (0~5) 2.53+£1.11 1.45+0.59 3.37+0.56 -16.23 <.001*

ESRD=end stage renal disease; DM=diabetes mellitus; HTN=hypertension; CGN=chronic glomerulonephritis; CCI=Charlson comorbidity
index; Others=unknown origin of kidney disease or polycystic renal disease; HD=hemodialysis; SF-36=Short form-36 health related quality of
life; BMI=body mass index; TFisher's exact test; T ANCOVA test adjusted by covariates (gender, age, job, albumin, Charlson comorbidity
index, dialysis duration, Kt/V: K=dialyser's capacity to clear urea at the blood flow rate, t=treatment time; V=distribution volume of urea).

Korean ] Adult Nurs. 2018;30(2):149-160

155



Kim, S-K - Park, H-J - Yang, DH - Jeong, HY

Table 2. Short Physical Performance Battery, Exercise Self-efficacy, Decisional Balance, and Health-related Quality of Life

according to Performance based Frailty (N=96)
) . Total (N=96)  Not frail (n=42) Frail (n=54) 2
Variables Categories x“orF p
n(%)orMxSD n (%) or MESD n (%) or M£SD

SPPB (0~12) 9.39£3.10 11.12+1.43 8.04+3.38 13.07 .001
>10 58 (60.4) 36 (85.7) 22 (40.7) <.001"
<10 38 (39.6) 6 (14.3) 32 (59.3)
Balance (0~4) 3.294+1.10 3.74%0.66 2.94+1.25 5.83 .018
4m Gait speed (0~4) 3.21£1.15 3.83£0.44 2.72%£1.29 13.27 <.001
5 Chair stand (0~4) 2.98+1.30 3.52£0.89 2.56+1.41 4.61 .034

Exercise self-efficacy 16.14+6.39 18.93+5.39 13.96+6.30 12.28 .001

Decisional balance Pros 17.341+5.34 19.17+4.14 15.93+5.76 3.21 .002
Cons 21.85£3.11 2221+2.76 21.57%3.35 1.00 319

Health-related Physical functioning 44.531+10.38 49.17+7.19 40.92+11.09 6.60 012

quality of life Role limitation-physical 43.73+11.05 45.62+9.59 42.26+11.95 1.78 186

Bodily pain 49.56+11.45 52.75+9.22 47.07+12.45 3.74 .056
General health 37.39£10.00 37.851+9.88 37.031+10.16 1.00 .320
Vitality 43.53+11.14 49.531+10.83 38.8619.00 23.56 <.001
Social functioning 47.39+9.67 49.73+8.78 45.58+10.01 3.76 .056
Role limitation-emotional 45.951£11.90 49.1618.40 43.46+13.59 4.62 .034
Mental health 48.4419.58 46.65110.17 47.49%9.07 048 481
PCs 43.25%+8.05 46.19%7.52 40.96+7.76 5.54 .021
MCs 47.44110.19 49.914+9.37 45.521+10.46 4.62 .034

SPPB=short physical performance battery; PCS=physical component summary; MCS=mental component summary; ' Fisher's exact test; F by
ANCOVA test adjusted by covariates (gender, age, job, albumin, Charlson comorbidity index, dialysis duration, Kt/ V: K=dialyser's capacity to
clear urea at the blood flow rate, t=treatment time; V=distribution volume of urea).

Table 3. Relationships of Frailty Phenotype with Short Physical Performance Battery, Exercise Self-efficacy, Decisional Balance,

and Health-related Quality of Life (N=96)
Frailty phenotype
Frailty

Variables Gait speed Grip strength  Exercise stages Vitality BMI

r (p) r(p) r(p) r(p) r(p) r(p)
SPPB -.56 (<.001) .60 (<.001) 6 (<.001) .30 (.003) .35 (.001) -.01 (.894)
Exercise self-efficacy -.40 (<.001) 04 (.709) 7 (.009) .62 (<.001) .29 (.004) .19 (.059)
Decision balance: Pros  -.24 (.017) -.07 (474) 16 (117) 40 (<.001) .23 (.024) 18 (.080)
PCs -.32(.001) 25 (.015) 2 (.031) .17 (.108) 47 (<.001) -.02 (.858)
MCS -.26 (.011) -.00 (.982) -.02 (.840) .09 (.375) .62 (<.001) .20 (.055)

r by Spearman correlation analysis; BMI=body mass index; SPPB=short physical performance battery; PCS=physical component summary;

MCS=mental component summary.

4o Aoj s opdAof m| A= FFs ERlstih 1 A 7o)
AR5 0] 18 ol vsjokgol 42 2213
H) = 1.678]0] ¢ 1 (p=.008, 95% CI: 1.15~2.44), LE & 57}
o1 18 ol 845 Blojorzel £ 2% aaple 117
(p=.019, 95% CI: 1.03~1.33)0]¢}tH(Table 4). ¥ 2=2] A
oo FRRAMEE)S] S ol 8o 718 A 2

AFAEQ Q1 (Variance Inflation Factor, VIF) 72 28 10f4]
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Table 4. Influences on the Performance based Frailty (N=96)

S Model 1 Model 2
B SE Wald df p Exp.(B) 9% CI B SE Wald df p Exp.(B) 95% CI

(Constant ) 0.03 301 000 1 .993 1.03 -1135 471 581 1 .016 0.00
Gender 032 058 030 1 .586 1.37 0.44~425 045 071 040 1 525 157 0.39~6.33
Age (year) -0.01 018 033 1 .565 0.99 0.96~1.03 002 003 039 1 .31 102 0.97~1.07
Job -0.56 055 105 1 306 057 019~1.68 -068 069 09 1 .327 051 013~1.97
CCI [6] -0.31 015 422 1 .040 074 055~099 -002 020 001 1 .906 097 0.66~1.45
Hemodjialysis duration (month) -0.01 001 300 1 .084 099 098~1.00 -001 001 110 1 .293 099 0.98~1.01
Kt/V -090 095 091 1 .341 041 0.06~259 -052 1.08 023 1 .633 0.60 0.07~4.96
Albumin (g/dL) 095 054 309 1 .079 258 0.90~7.40 0.08 064 002 1 .895 1.09 0.31~3.79
SPPB 051 019 710 1 .008 1.67 1.15~2.44
Exercise self-efficacy 016 007 548 1 .019 117 1.03~1.33
Decisional balance (Pros) 0.02 008 008 1 .773 1.02 0.87~1.20
PCS 0.07 004 301 1 .083 1.08 0.99~1.17
Omnibus tests of model coefficient x?=22.46, p=.002 x2=30.82, p<.001
-2 Log Likelihood 109.12 78.30
Nagelkerke R* .28 57
Hosmer and Lemeshow test x°=8.74, p=.365 x°=6.71, p=.568

Logistic regression adjusted by covariates (gender, age, job, albumin, CCI=Charlson comorbidity index, dialysis duration, Kt/V: K=dialyser's
capacity to clear urea at the blood flow rate, t=treatment time, V=distribution volume of urea); SE=standard errors; df=degree of freedom;
Exp.=exponentiated coefficients; CI=confidence interval; SPPB=short physical performance battery; Performance based frailty: Normal=1,
Frail=0; Dummy variables: gender (Male=0, Female=1), Job (Yes=1, No=0); PCS=physical component summary.
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