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Relationships among Handgrip Strength, Blood Pressure, Dialysis
Adequacy, Dialysis Symptoms, and Depression in Hemodialysis Patients

Kim, Chang Hee' - Moon, Sun Sook®

!Associate Professor, Department of Nursing, Choonhae College of Health Sciences, Ulsan, Korea
*Professor, Department of Nursing, Hyejeon College, Hongseong, Korea

Purpose: This study aimed to determine relationships among handgrip strength (HGS), blood pressure, dialysis
adequacy, dialysis symptoms, and depression in hemodialysis patients. Methods: Data from 150 subjects were
obtained and analyzed, following a descriptive approach. Results: The average grip strength of the subjects was
lower than the standard value for both men and women, and the grip strength differed significantly according to
age, gender, education level, monthly income, and BMI. The physiological indicators that showed significant
results with the study variables were hemoglobin, serum calcium, and serum phosphorus. The average dialysis
adequacy (Kt/V) of the subjects was higher than the normal standard, and there were significant differences
according to age, gender, education level, monthly income, dialysis period, number of accompanying diseases,
and BMI. The subject's depression score had a significant negative correlation with dialysis adequacy, and the
dialysis symptom score and depression score had a significant positive correlation. Conclusion: General
characteristics, dialysis-related characteristics, and physiological indicators of hemodialysis patients were
analyzed in detail, and differences between these characteristics and grip strength, blood pressure, dialysis
adequacy, dialysis symptoms, and depression were also examined. It is necessary to provide delicate nursing
according to the individual characteristics of the patient.

Key Words: Renal dialysis; Hand strength; Blood pressure; Symptoms; Depression
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Table 1. Characteristics of Subjects (N=150)
Variables Categories n (%) M=SD Min~Max
Age (year) 40~59 47 (31.3) 65.35+£11.30 42~89

60~69 45 (30.0)
70~89 58 (38.7)
Sex Male 93 (62.0) - -
Female 57 (38.0)
Education level < Elementary school 59 (39.3) - -
Middle/High school 61 (40.7)
> College 30 (20.0)
Household income <100 111 (74.0) - -
(10,000 won) >100 39 (26.0)
Duration of dialysis <60 69 (46.0) 92.161+77.94 3~396
(month) >61 81 (54.0)
Number of other diseases 0~1 54 (36.0) 2.05+1.24 0~6
2~6 96 (64.0)
Body Mass Index [BMI] <184 18 (12.0) 22.82+3.74 14.5~38.8
18.5~22.9 62 (41.3)
23.0~24.9 33 (22.0)
>25.0 37 (24.7)
Education level < Elementary school 59 (39.3) - -
Middle/High school 61 (40.7) -
> College 30 (20.0)
Potassium [K] (mEq/L) <449 32(21.3) 5.02£0.86 3.2~8.1
4.50~5.50 86 (57.4)
>5.51 32(21.3)
Hemoglobin (g/dL) <10.99 108 (72.0) 10.45+0.96 7.7~13.1
11.0~12.0 34 (22.7)
>12.01 8(5.3)
Albumin (g/dL) <3.49 22 (14.7) 3.92+£0.43 2.90~5.00
3.50~4.50 116 (77.3)
>4.51 12 (8.0)
Calcium [Ca] (mg/dL) <839 60 (40.0) 8.63£1.05 6.50~14.87
8.40~9.50 71 (47.3)
>951 19 (12.7)
Phosphate [P] (mg/dL) <3.49 17 (11.3) 543+1.72 1.00~10.70
3.50~5.50 68 (45.4)
>5.51 65 (43.3)
Ca x P product (mg?/dL? <55.0 108 (72.0) 47.31+£17.32 7.60~102.60
>55.1 42 (28.0)
Handgrip strength (kg/m?) Total 150 (100.0) 22.10+8.91 0.5~56.2
Male 93 (62.0) 25.98+8.52 0.5~56.2
Female 57 (38.0) 15.70£5.04 6.45~28.90
Systolic BP - 150 (100.0) 144.87+20.39 90.0~210.0
Diastolic BP - 150 (100.0) 721511294 41.0~110.0
Dialysis adequacy [Kt/V] T - 150 (100.0) 1.50+0.28 0.86~2.50
Dialysis symptoms - 150 (100.0) 50.16+15.62 30~102
Depression - 150 (100.0) 10.95%6.32 0~29

TK=urea clearance rate, t=time, V=urea distribution volume.
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Table 2. Differences in Handgrip Strength, Blood Pressures, Dialysis Adequacy, Dialysis Symptoms, and Depression by General

Characteristics (N=150)
Handgrip strength . . ) Dialysis adequacy Dialysis )
lic BP Diastolic BP D
(kg /mz) Systolic iastolic [Kt/V] + symptoms epression
Variables Categories n (%)
torF torF torF torF torF torF
M+£SD M+SD M+SD M+SD M+SD M+SD
@) @) ®) @) ®) @)
Age (year) 40~59 7 (31.3) 25.34+10.55 9.57 149.60+2148 1.88 79.47+13.64" 16.68 1.41+027° 4.82 55.15+16.88" 517 12.7216.79" 3.50
60~69 5(30.0) 23.41£7.31° (<.001) 143.16%17.46 (.156) 72.27+11.59° (<.001) 1.49+0.23° (.009) 44.96+12.34° (.007) 9.31£541b (.033)
70~89 8 (38.7) 18.40+7.25° a>b>c 142.36+21.25 66.14110.14° a>b>c 1.58+031° a<c 50.16£15.62° a>b 10.79t6.31° a>b
Sex Male 3 (62.0) 25.98+8.52 -929 146.01+£19.82 -0.88 73.70+1297 -1.89 1.39+022 743 49.43%1455 070 10.50+5.71 1.08
Female 57(38.0) 15.70+£5.04 (<.001) 143.00£21.32 (.382) 69.63+12.59 (.061) 1.69+£0.28 (<.001) 51.35+17.29 (485) 11.70+7.19 (.284)
Education <Elementary 59 (39.3) 18.76+7.41" 918 143.71+£18.87 150 67.36+10.32° 7.76 1.60+028" 7.06 49.51+14.96 031 10.59+578 249
level Middle/High 61 (40.7) 23.06£9.22° (<.001) 143.16+21.16 (.226) 76.15+13.56° (.001) 147£0.29" (<.001) 51.36+16.12 (.733) 12.18+7.08 (.086)
> College 0(20.0) 26.57+8.79° a<b 150.60%+21.30 7347+13.57 a<b 1.38£0.20° a<b 49.00+16.25 9.17+5.27
a<c a<c
Household <100 111 (74.0) 20.60£8.65 -356 143.29+2124 -1.61 70.15+1225 -330 1.53+029 225 50.58+1596 055 11.14+6.46 0.62
income >100 39 (26.0) 26284838 (<.001) 149.36+17.20 (.110) 77.85+13.31  (.001) 1.41£025 (.026) 48.97+14.75 (.583) 10.41+5.94 (.534)
(10,000 won)
Durationof <60 69 (46.0) 23.18+8.82 141 1484942205 2.03 72251333  0.08 1.45+0.29 -227 514241596 091 11.86+£599 1.62
dialysis >61 81(54.0) 21.13+8.93 (160) 141.78+18.44 (.044) 72.07+12.67 (936 1541027  (.025) 49.09+15.35 (.364) 10.19+6.52 (.107)
(month)
Number of 0~1 54 (36.0) 21.24+7.69 -0.86 141.35+23.85 -1.59 70.52+1227 -116 1571031 220 47.98+1547 -1.28 9.39t655 -2.31
other 2~6 96 (64.0) 22.54+9.54 (394) 146.84+17.99 (114) 73.81+1327 (.247) 1471026 (.030) 51.38+15.66 (.201) 11.83+6.04 (.022)
diseases

Body Mass <184 8(120) 1625+432° 676 1405042727 074 65.80+12.89 168 175+032° 14.66 45941333 063 11444696 041
Index [BMI]  18.5~22.9 62 (41.3) 209147.34° (<.001) 14558+18.88 (532) 72.73+1139 (174) 1.58+026" (<.001) 50.26+1535 (.600) 10.47+6.38 (.747)
23.0~24.9 3(22.0) 22404824° a<d 14827+2031 73.82+14.71 1414021° a>c,d 50.09+16.81 10.64+6.19
>25.0 37(247) 2656+1132° b<d 142.76+2039 72.76+13.39 1341024% b>c d 521141623 11.81+6.17

K=urea clearance rate, t=time, V=urea distribution volume.

Table 3. Differences in Handgrip Strength, Blood Pressures, Dialysis Adequacy, Dialysis Symptoms, and Depression by Physilogical

Indicators (N=150)
Handgrip strength . . . Dialysis adequacy Dialysis ;
(kg/m?) Systolic BP Diastolic BP [Kt/V]' S Depression
Variables Categories n (%)
torU torU torU torU torU torU
M+SD M+SD M=+SD M+SD M=*SD M=+SD
@) @) ®) ®) @) @)
Potassium [K] <449 32(21.3) 20.19+£8.01 096 148.50+21.55 356 71.09+11.46 031  1.49+023 049 50.72+2.74 012 11.03£545 1.51
(mEq/L) 4.50~5.50 86 (57.4) 22.7519.44 (386) 141.17+18.67 (.031) 72.01+12.53 (735) 1.52+0.31 (.615) 50.38+15.51 (.890) 11.55%6.65 (.224)
>551 32(21.3) 22.15%827 151.16+22.02 -  73.59+15.48 1.46+0.24 49.00+16.48 9.28+6.08
Hemoglobin * <10.99 108 (72. O) 21.54+8.91 347 14528+21.06 237 71.50+13.09 4.03  1.51£029 1.16 49.32+1569 1.81 10.60+6.14 0.41
(g/dL) 11.0~12.0 34 (227) 244819.09 (176) 141.68+17.29 (306) 71.85+11.79 (.134) 1.48+0.28 (.559) 52.76+16.04 (404) 11.47+6.20 (.410)
>12.01 8 (5. 3) 19.06+6.66 152.88+23.09 82.25+12.79 1.42+0.21 50.38+13.30 13.50+9.09
Albumin* <3.49 22(14.7) 18.74£8.00 373 146.23116.06° 691 66.96+10.39" 9.10  1.53+0.29 0.63 4591+10.46 098 11.73+5.61 0.70
(g/dL) 3.50~4.50 116 (77.3) 22.754£9.24 (155) 143.22420.53" (.032) 72.22£12.65° (011) 1.50£0.29 (.729) 50.89+16.24 (.612) 10.93+6.58 (.706)
>4.51 12(8.0) 21.68+581 158.33+2239° b<c 81.08+15.74° a<c 1471023 50.92+17.26 9.75£5.03
Calcium ' [Ca] <8.39 60 (40.0) 20.56+£7.58 297 142.33+1594 7.80 6843+11.10 1211 1.55+0.32 159 49.78+16.45 1.02 11.47+6.62 0.64
(mg/dL) 8.40~9.50 71 (47.3) 23.30%9.79 (227) 149.07+20.28 (.020) 76.09+13.17 (.002) 1.47+0.26 (.453) 49.85+14.97 (.601) 10.45+6.21 (.726)
>9.51 19 (12.7) 22.26£9.12 187.16+29.23 b>c 69.21+13.83 a<b  1.48%0.26 52.53+15.99 11.21+5.89
Phosphate'[P] <349 17 (11.3) 17.65+7.81 646 1452411452 248 70.29+834 029  1.56+0.28 513 51.12+1856 0.17 1241+7.53 0.56
(mg/dL) 3.50~5.50 68 (45.4) 21.88+822 (.040) 147.94119.19 (289) 72.49+13.18 (864) 1.54£030 (.077) 48.94+13.59 (921) 10.97+6.12 (.756)
>551 65(43.3) 23441958 a>c 141.66+2257 72.29+13.76 1.45+0.26 51.18+16.90 10.55+6.24
CaxPproductt <55.0 108 (72.0) 21.49+836 1.16 1465411857 -1.66 71.65+12.08 0.83  1.52+0.29 142 48.99+15.08 142 11181651 -0.51
(mg?/dL? >55.1 42 (28.0) 23.59+10.14 (.247) 140.57+24.16 (.098) 73.45+15.00 (407) 1.45+0.27 (.155) 53.17+16.74 (.155) 10.38+5.85 (.612)

TK=urea clearance rate, t=time, V=urea distribution volume; * Kruskal-Wallis rank sum test; SMann Whitney U test.
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Table 4. Correlations among Handgrip Strength, Blood Pressures, Dialysis Adequacy, Dialysis Symptoms, and Depression (N=150)

Handgrip Systolic Diastolic Dialysis Dialysis .
Variables strength pressure pressure a{cﬁc/{l\l;ﬁy symptoms Depression
r(p) r(p) r(p) r(p) r(p) r(p)

Handgrip strength 1

Systolic pressure .06 (.448) 1

Diastolic pressure 31 (<.001) 46 (<.001) 1

Dialysis adequacy [Kt/V] -45(<.001)  -.03 (.758) -.25 (.002) 1
Dialysis symptoms -.02 (.809) -13 (112) .01 (.931) -15 (.069) 1
Depression -.08 (.364) -16 (.055) .06 (.444) -.16 (.048) .75 (<.001) 1

K=urea clearance rate; t:=time, V=urea distribution volume.
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oj7] B2 St A=Y & AHBATE AL (r=46,
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