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Mediating role of sleep quality between multimorbidity and depressive

symptoms in patients with pneumoconiosis
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China Fourth Hospital, Chengdu, Sichuan 610041, China
Abstract: Objective To explore the mediating role of sleep quality in the relationship between multimorbidity and depressive
symptoms in patients with pneumoconiosis. Methods  Based on the baseline data from the West China Pneumoconiosis
Prospective Specialized Disease Cohort, latent class analysis was employed to categorize nine common multimorbidities among
pneumoconiosis patients. Logistic regression models were used to analyze the associations between the number of
multimorbidities, multimorbidity patterns, and depressive symptoms. The Bootstrap method was employed to examine the
mediating effect of sleep quality. Results 40.97% patients with pneumoconiosis exhibited depressive symptoms. Latent class
analysis identified four multimorbidity patterns: relatively healthy, cardiovascular — metabolic, respiratory system, and
multimorbidity. Logistic regression showed that the number of multimorbidities (OR =1.34, 95% CI. 1.23 - 1.46), the
cardiovascular — metabolic pattern (OR =1.82, 95% CI; 1.02 -3.25), and the multimorbidity pattern (OR =3. 16, 95% CI ;
1.97 —=5.06) were positively associated with depressive symptoms. Mediation analysis indicated that sleep quality partially
mediated the relationship between the number of multimorbidities and depressive symptoms (B8 =0.53, 95% CI: 0.41 -
0.66) , with a mediation effect proportion of 61. 63% . Regarding the multimorbidity pattern, sleep quality fully mediated the
relationship with depressive symptoms, with a mediation effect value of 2. 11(95% CI.1. 46 —2.78) and an effect proportion of
69.41% . Conclusion The number of multimorbidities, cardiovascular — metabolic pattern, and multimorbidity pattern are
associated with a higher risk of depression in pneumoconiosis patients. Sleep quality partially mediates the relationship between
the number of multimorbidities and depressive symptoms, while it fully mediates the relationship between the multimorbidity
pattern and depressive symptoms.
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Table 1 Prevalence of depressive symptoms in patients with pneumoconiosis

i T phi o P

AR () <40 58(4.44) 21(2.32) 10.56 0.014
40 ~50 211(16.14) 161(17.75)
50 ~60 701(53.63) 461(50.83)
>60 337(25.78) 264(29.11)

531 ks 17(1.30) 15(1.65) 0.47 0.494
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v 502(38.41) 290(31.97)
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USRI 2 1231(94.19) 835(92.06) 3.87 0.144
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Table 2 Fitting indicators of latent class models for multimorbidity

BTk AlC BIC aBIC Entropy LMR(P {}) 2 R

1 11 023.59 11 074.91 11 046.32 1

2 10 695. 64 10 803.99 10 743. 63 0.60 <0.001 0.78/0.22

3 10 598.90 10 764.27 10 672. 14 0.69 <0.001 0.76/0.17/0.07

4 10 572.86 10 795.26 10 671.36 0.89 <0.001 0.60/0.03/0.31/0.06
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Fig.1 Conditional probability plot for multimorbidity patterns
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Table 3 Logistic regression analysis of the association between multimorbidity and depressive symptoms

o B 1 B 2 B 3
e OR(95% CI) Py OR(95% CI) P {f OR(95% CI) PH
Hom S 1.41(1.30~1.53) <0.001 1.34(1.23 ~1.46)  <0.001 1.18(1.06 ~1.30) 0.002
R (IR S %)

TN K= AW IS 1.96(1.12 ~3.44) 0.019 1.82(1.02 ~3.25) 0.041 1.46(0.75~2.84)  0.267

B NS 1.42(1.18 ~1.70) <0.001 1.20(0.99 ~1.46) 0.066 1.11(0.88 ~1.39) 0.392

EALE TS 3.92(2.48 ~6.20) <0.001 3.16(1.97 ~5.06) <0.001 1.81(1.05~3.13) 0.033
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Table 4 Bootstrap analysis of the mediating effect of sleep quality on the relationship between comorbidity and depression in patients with

pneumoconiosis

ES B R B(95% CI) PH SOV i (%)

iR SN 0.86(0.64 ~1.08) <0.001 100. 00
BEZ 0.33(0.16 ~0.51) <0.001 38.37
[ EEAL 0.53(0.41 ~0.66) <0.001 61.63

EZ B s SR 3.04(1.84 ~4.25) <0.001 100. 00
BB 0.93( -0.08 ~1.92) 0.070 30.59
) BRI 2.11(1.46 ~2.78) <0.001 69.41
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