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Mediating effect of psychological distress on relationship between physical activity
and quality of life in elderly patients with chronic kidney disease
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[ Abstract] Objective To investigate the physical activity in the elderly patients with chronic kidney disease (CKD) and to analyze
the mediating effect of psychological distress on the relationship between physical activity and quality of life. Methods A total of 512
elderly patients with stage 1-3 CKD admitted to Zhongnan Hospital of Wuhan University from January 2020 to January 2023 were
selected as the subjects (CKD group). In addition, 120 elderly people who were admitted to the hospital for physical examination were
collected as the control group. The international physical activity questionnaire short form Chinese version (IPAQ-S-C) was used to
investigate the amount of physical activity in the two groups. Of 632 questionnaires distributed, 598 (94.62%) were recovered as
valid, including 490 in the CKD group and 108 in the control group. SPSS 24.0 was used for data analysis. According to the data
type, t test, Chi-square test or rank sum test was employed for between-group comparison. The influencing factors of low physical activity
in the elderly CKD patients were analyzed by logistic regression analysis. Spearman rank correlation analysis was used to evaluate the
correlation between physical activity and quality of life in the elderly CKD patients. Three-step mediating effect test was used to evaluate
the mediating effect of psychological distress on the relationship between physical activity and quality of life. Results The physical
activity in the CKD group was significantly lower than that in the control group, and the difference was statistically significant (P<0.05).
Logistic regression analysis showed that primary school education or below (OR=3.397, 95%CI 2.016-5.726) , unmarried/divorced/
widowed (OR=2.442, 95%CI 1.264-4.720) , severe fatigue (OR=2.038, 95%CI 1.037-4.005) and significant psychological distress
(OR=8.265, 95%CI 6.001-11.382) were risk factors for low physical activity in the CKD elderly patients( P<0.05). Three-step
mediating effect test showed that psychological distress played a mediating role in the effect of physical activity on quality of life, with a
mediating effect of 0. 09, and the mediating effect accounted for 26. 8% of the total effect. Conclusion Insufficient physical activity is
obvious in the elderly patients with stage 1-3 CKD and affect the quality of life, and psychological distress plays a mediating role in it.
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Table 1  Comparison of general data between two groups

Ttem Low physical activity group(n=158) Non-low physical activity group(n=332) t/X*> P value
Age[n( %) ] 1.560 0.212
60-<80 years 61(38.61) 148(44. 58)
=80 years 97(61.39) 184(55.42)
Gender[ n(%) | 0.050 0.823
Male 105( 6. 46) 224(67.47)
Female 53(33.54) 108(32.53)
Body mass index( kg/m2 , Xts) 22.09+2.97 22.16+2.55 0.269 0.788
Sit-stand test time (s, x+s) 24.32+2.32 24.19+2. 15 0.670  0.542
Education level[ n( %) | 25.355 <0.001
Primary school and below 53(33.54) 48(14.46)
Junior and senior high school 85(53.80) 212(63.85)
College and above 20(12.66) 72(21.69)
Marital status[ n( %) | 16.822 <0.001
Married 89(56.33) 248(74.70)
Unmarried/ divorced/widowed 69(43.67) 84(25.30)
Primary disease[ n( %) ] 3.403  0.334
Chronic nephritis 61(38.61) 156(46.99)
Diabetic nephropathy 28(17.72) 56(16.87)
Hypertensive nephropathy 36(22.78) 60(18.07)
Others 33(20.89) 60(18.07)
CKD staging[ n( %) ] 5.101  0.078
1 16(10.13) 52(15.66)
2 89(56.33) 196(59.04)
3 53(33.54) 84(25.30)
Comorbidity[ n( %) ]
Hypertension 85(53.80) 148(44.58) 3.648 0.056
Diabetes mellitus 36(22.78) 64(19.28) 0.811  0.368
Coronary heart disease 20(12.66) 32(9.64) 1.029 0.310
Chronic respiratory disease 24(15.19) 48(14.46) 0.046 0.831
Fatigue degree[ n( %) ] 27.256 <0.001
No or mild 32(20.25) 148(44. 58)
Moderate or severe 126(79.75) 184(55.42)
Systolic blood pressure( mmHg, x+s) 129.36+8. 17 128.23+7.36 1.532 0.126
Diastolic blood pressure( mmHg, x+s) 79.06+5. 49 78.92+5.05 0.279  0.781
GFR[ (ml/(min - 1.73m?) , &s] 52.69+6. 18 53.0415.71 0.617 0.537
Fasting blood glucose (mmol/L, x+s) 5.96+1.03 5.89+0.96 0.738  0.462
Psychological distress[ n( %) ] 8.905  0.003
Significant 81(51.27) 123(37.05)
Non-significant 77(48.73) 209(62.95)

CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate. 1 mmHg=0. 133 kPa

&2 logistic BT EFENFENER TR ME R

Table 2 Logistic regression analysis of influencing factors of low physical activity

Factor B SE Wald X’ OR 95%ClI P value
Education level of primary school and below 1.223 0.339 13.015 3.397 2.016-5.726 <0. 001
Unmarried/ divorced/widowed 0.893 0.295 9.163 2.442 1.264-4.720 0.002
Severe fatigue 0.712 0.224 10.103 2.038 1.037-4. 005 0.001

Significant psychological distress 2.112 0.424 24.812 8.265 6.001-11.382 <0.001
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Table 3 Comparison of quality of life and psychological distress between two groups

(points, x+s)

Quality of life

Group n Psychological distress
Kidney-related General health-related Total score
Low physical activity group 158 4.89+0. 84 63.87+4.28 52.87+4.98 116.74+5. 12
Non-low physical activity group 332 3.87+0.72 65.11+5.37 55.08+5.03 120. 19+5.78
¢ 13.874 2.543 4.560 6.401
P value <0.001 0.011 <0.001 <0.001
x4 VEBEERNEIESEEREDNP NN
Table 4 Mediating effect of psychological distress between physical activity and quality of life

Test Dependent variable Independent variable Adjusted R? SE B P value
First step Total score of quality of life Physical activity 0.111 0.101 0.335 <0.001
Second step Psychological distress score Physical activity 0.076 0.025 0.278 <0.001
Third step Total score of quality of life Physical activity 0.203 0.098 0.246 <0.001
- Psychological distress - - 0.250 0.322 <0.001

—: no datum.
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