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A study on the mediating role of sleep quality between social

capital and anxiety symptoms in patients with type 2 diabetes mellitus

ZHANG Xing —yu, MA Ling - ling, MA Xue, MA Yan, LIU He —-1i, MA Hua, WANG Li — qun
College of Public Health, Ningxia Medical University, Yinchuan, Ningxia 750004, China
Abstract : Objective To analyze the pathway through which social capital influences anxiety symptoms in patients with type 2
diabetes mellitus ( T2DM) and to explore the mediating effect of sleep quality between these variables, thereby providing
evidence for intervention strategies. Methods A total of 1 726 T2DM patients from 10 hospitals in Ningxia, China, were
enrolled. Data were collected via face — to — face interviews using the Self — Rating Anxiety (SAS) and the Chinese version of
the Social Capital Scale. The Bootstrap procedure was employed to test the mediating effects. Results  After adjusting for
confounders, social capital exhibited a negative correlation with the prevalence of anxiety symptoms (r= -0.12, P <0.001),
sleep quality was negatively correlated with SAS scores (r= -0.32, P <0.001), while social capital was positively correlated
with sleep quality (r =0.07, P <0.05). Sleep quality exhibited a partial mediating effect between social capital and anxiety
symptoms (8= -0.025, 95% CI; -0.042 - -0.009). Age — stratified analysis revealed that in the elderly group, sleep
quality demonstrated a significant mediating effect accounting for 29. 2% of the total effect (8= —0.049, 95% CI. -0.079 -
-0.025) , whereas no statistically significant mediation was observed in the non — elderly group (P >0.05). Conclusion s
Social capital may indirectly alleviate anxiety symptoms in T2DM patients through improving sleep quality, with this mediating
pathway being particularly significant in the elderly population. In clinical practice, it is crucial to emphasize the integration of
interventions targeting social capital reconstruction ( e. g , community mutual — aid network development) and sleep
management (e. g , cognitive behavioral therapy). Particularly for elderly patients, this combined approach may enhance
mental health outcomes through synergistic socio — physio — psychological mechanisms.
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Fig.1 Schematic diagram of the mediation effect( hypothetical )
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Pzl &) 1 438(83.3)
REARA A (h) o +5] 8.2+ 1.1
MR BT &, 25 [ n(% ) ] 383(22.2)
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Table 2

Correlation coefficient (r) of sleep quality, social

capital and anxiety symptoms
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Table 3 Linear regression model of the interaction effect between social capital and sleep quality on anxiety symptoms

. 1 I 2 LA 3

= B(95% CI) Pt B(95% CI) P B(95% CI) P
ARAS N 0.03( -0.02 ~0.07) 0.260 -0.24( -0.36 ~0.13) <0.001 -0.31( -0.48~ -0.15)  <0.001
e R o -3.04( -3.43 ~ -2.65) <0.001 -2.70( =3.09 ~ -2.30) <0.001 -3.64( -5.23~-2.04) <0.001
AR NA NA 0.04(0.01 ~0.06) 0.012 0.04(0.01 ~0.06) 0.017
51 NA NA —1.08( —=1.76 ~ —0.40) 0.002 —1.09( —1.77 ~ —0.41) 0.002
R[4 NA NA 0.40( —0.46 ~1.24) 0.363 0.39( —0.46 ~1.24) 0.365
HE NA NA -0.11( -0.50 ~0.29) 0.592 -0.11( -0.51 ~0.28) 0.580
F g NA NA —1.61( =2.39 ~ —0.83) <0.001 -1.60( -2.38~-0.82) <0.001
I8, NA NA 0.28( —0.02 ~0.58) 0.065 0.28( —0.02 ~0.58) 0.069
FEENB AU NA NA 0.10( -0.16 ~0.36) 0.442 0.09( -0.17 ~0.35) 0.497
W 4 NA NA 1.12(0.33 ~1.92) 0.006 1.13(0.33 ~1.93) 0.006
v ell] NA NA -0.90( =1.71 ~ =0.09) 0.029 -0.87( -1.68~ —0.06) 0.036
T2DM 3 % fi NA NA 0.35( -0.27 ~0.97) 0.272 0.35( -0.28 ~0.97) 0.275
F- i NA NA 0.40( -0.18 ~0.98) 0.175 0.40( -0.18 ~0.98) 0.173
RPN NA NA -0.67( -1.56~0.21) 0.136 -0.67( —1.56 ~0.21) 0.136
BMI NA NA -0.10( =0.50 ~0.30) 0.613 -0.10( =0.50 ~0.30) 0.622
I NA NA 0.23( -0.19 ~0.64) 0.285 0.23( -0.18 ~0.65) 0.268
e NA NA 0.04( -0.01 ~0.09) 0.056 0.04( -0.01 ~0.09) 0.054
IR NA NA 0.74(0.11 ~1.37) 0.020 0.75(0.12 ~1.38) 0.019
Find NA NA 0.32(0.14 ~0.50) <0.001 0.32(0.14 ~0.50)  <0.001
FE S x BRI R A NA NA NA NA 0.03( -0.02~0.09) 0.234
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R4 MEIRFE TS TIAY T2DM B BRI p b
e v
Table 4 Mediating Effect of Social Capital Mediated by Sleep
Quality on Anxiety Symptoms in Patients with T2DM

VL S, P18
SRR 0.025 0. 002
] 422280 E 0.008 0. 002
B 0.024 0.024
T AR AR I AR MRS B HOE R RO PR T2DM
FERAE AP B & P29  BMI IS s 155 R e A1 H A (9
i LB 5 S, bRk 2

B(95% CI)
-0.078( -0. 127 ~ -0.029)
~0.025( =0.042 ~ —0.009)
-0.053( -0.099 ~ -0.007)
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0.05)

RS RIRAERY 2 S IO R IR BT R S A2 RS T2DM
S AR TERE IR A P A 2800 53
Table 5 Mediation Effect Analysis of Social Capital and Anxiety
Symptoms Mediated by Sleep Quality in T2DM Patients
Stratified by Age

BT S, P4 B(95% CI)
AR <60 %
SRR 0.032 0.939 0.003( —0.061 ~0.066)

225 A 0.010 0.592
HHEAON 0. 031 0.792

-0.006( -0.026 ~0.015)
0.008( —0.052 ~0.068)

=60 &
AR 0.038 <0.001 —0.168( —0.243 ~ —0.093)
g2 A 0.014 <0.001 —0.049( —0.079 ~ —0.025)
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W AE3E S, bR 2
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