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Construction and validation of a predictive model for depression risk in heart failure patients
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Abstract Objective: To analyze the factors associated with depression in patients hospitalized with heart failure(HF ), and to estab—
lish and validate a model for predicting depressive mood based on clinical characteristics. Methods: A total of 399 patients diagnosed
with HF were randomly selected from Tianjin Fourth Central Hospital from January 2020 to December 2022. Baseline information was
collected at admission. Depressive symptoms were assessed and defined using the Hospital Anxiety and Depression Scale (HADS).
The study cohort was randomized into training set and validation set using a random number table method , with a ratio of 7 : 3. Logistic
regression models were used to explore factors associated with depression. A column-line diagram was constructed to develop the pre—
dictive model. Calibration curves were applied to assess the accuracy of the column—line diagram model. Predictive performance was as—
sessed by receiver operating characteristics ( ROC ) curve and decision curve analysis. Results: A total of 140 patients with HF
(35.09% ) showed depressive symptoms. Multivariate Logistic regression analysis identified age(OR=0.937,95%CI:0.911-0.964 ),
marital status (OR=2.466,95%CI:1.099-5.536) ,edema(OR=1.866,95%CI:1.043-3.337 ), physical activity level (OR=1.942,95%
CI:1.200-3.143 ), and quality of life( OR=1.026,95%CI:1.013-1.040) as predictive factors of depression in patients with HF.
These factors were used to construct a column-line graphical model that showed good agreement and accuracy. The area under the
curve (AUC) for the predictive model and internal validation group were 0.814(95%CI:0.763-0.864 ) and 0.915(95%CI:0.866~
0.964 ), respectively. The P—values for the Hosmer—Lemeshow test were 0.212 and 0.486 (both greater than 0.05). Conclusion :
Age , marital status,edema, physical activity level,and quality of life are predictors of depression in patients with HF. This predictive
model for depression risk showes good predictive performance in patients with HF.
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Tab.1 Comparison of the characteristics of patients with HF in the
training and validation sets[n( % ) ,M( P25,P75) ,xs]

laTs WG (=278 ) BiEHE(n=121) T/Z/X> P
P 3.403 0.065
Sk 194(69.8) 73(60.3)
Ergdn 84(30.2) 48(39.7)
WS HRIR AL 1.969 0.161
0ne 24(8.6) 16(13.2)
A 254(91.4) 105(86.8)
LIIREST ) 4.826 0.185
| 4(1.5) 1(0.8)
|| 89(32.0) 31(25.6)
I} 121(43.5) 67(55.4)
I\ 64(23.0) 42(18.2)
WA 0.031 0.860
w 152(54.7) 65(53.7)
= 126(45.3) 56(46.3)
elikd 0.066 0.798
& 192(69.1) 82(67.8)
= 86(30.9) 39(32.2)
GBI
E# 142(51.1) 58(47.9) 0.340 0.844
RAR 115(41.4) 53(43.8)
FiMAR 21(7.6) 10(8.3)
K 1.983 0.159
= 188(67.6) 73(60.3)
i 90(32.4) 48(39.7)
IR (%) 71.30£10.90 69.76£10.21  1.323 0.187
HbA1c(%) 6.64+0.93 6.65£1.14  -0.089 0.929
BB F(mmol/L)  138.43x5.14 137.61x12.64  0.922 0.357

A F (mmol/L) 4.19(6.35,1.94)  4.96(6.62,2.93) -1.321 0.180
REHER(kg/m?) 2422(2204,2631) 2367(1850,2617) 0.094 0.926
TR (4Y)  4100(2500,6400) 430002650, 6600) —0.518 0.625
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Tab.2 Univariate analysis of patients with HF in the training
setln( % ),M(P25,P75) ,xxs]

A hr AEMAS (n=188 )  MfB(n=90)  T/ZIX> P

P51 1.800 0.180
B 136(72.3) 58(64.4)
Lotk 52(27.7) 32(35.6)
AR (%) 73.71£11.26 70.30£11.73 2.427 0016
HbA1c(%) 6.47£0.99 6.89£1.18  -2.038 0.021
B F(mmol/L)  139.91+3.67 136.29+13.87  -1.596 0.110

BT (mmol/L) 4.40(2.22,3.10) 4.37(2.98,3.14) -0.765 0.498
RE IR (kg/m?) 2205(2422,26.10) 23.76(2093,2591) —-1.043 0.297
AR (4))  3400(2000,59.00) 54.50(3500,7600) —6.117 <0.001

B AR L 31.157 <0.001
0y 4(2.1) 20(22.2)
By 184(97.87) 70(77.78)

LIIRESM ) 16.918 0.001
I 3(1.6) 1(1.1)
I 74(39.4) 15(16.7)
i} 77(41.0) 44(48.9)
v 34(18.0) 30(33.3)

UEd 0.042 0.839
= 102(54.3) 50(55.6)
= 86(45.7) 40(44.4)

el d <0.001 0.965
w 130(63.8) 62(68.9)
= 58(36.2) 28(31.1)

& I35 Bh KT 46.086 <0.001
E#® 119(63.3) 23(25.6)
FAA 65(34.6) 50(55.6)
FibAR 4(2.1) 17(18.8)

K 26.704 <0.001
2= 88(46.8) 70(77.7)
w 100(53.2) 20(22.3)
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Tab.3 Multivariate Logistic regression analysis of patients with

HF in the training set
AR B SE Wad OR 95%CI P
AR -0.065 0.015 19.853 0.937 0.911~0.964 <0.001
HbAle -0.013 0.145 0.009 0.987 0.743~1.310 0.927

LDREST 0.069 0206 0.112 1.071 0.715~1.604 0.738

WS IR L 0.903 0413 4.788 2466 1.099~5.536  0.029
ARG i 0.026 0.007 15.337 1.026 1.013~1.040 <0.001
K i 0.624 0.297 4423 1.866 1.043~3.337 0.035

EHEKE 0664 0246 7309 1942 1.200~3.143  0.007
W 2.099 1.310 2.567 8.157 0.109
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Fig.3 ROC curves for the column chart of depression risk

prediction in patients with HF of the validation set
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