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Analysis and prediction of related factors of depression
in middle — aged and elderly patients with chronic diseases based

on health ecology model, China
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" School of Public Health, Shandong Second Medical University, Weifang, Shandong 261053, China
Abstract : Objective To explore the factors of depression symptoms in middle — aged and elderly patients with chronic diseases
in China and establish a risk prediction model to provide a reference for achieving healthy aging. Methods Based on data
from the fifth waves of the China Health and Retirement Longitudinal Survey, patients with chronic diseases aged = 45 years
were included in the study and randomly divided into training and testing sets at a ratio of 7:3. Based on the Health Ecology
Model, factors were analyzed by chi — square test and binary logistic regression and a nomogram was constructed. The
performance of the risk prediction model was evaluated using the area under the receiver operating characteristic curve,
calibration curves, and the Hosmer — Lemeshow test. Results  The prevalence incidence of depression symptoms among
middle — aged and elderly patients with chronic diseases was 49. 71%. The results showed that gender, age, number of chronic
diseases, BADL status, [ADL status in the personal characteristics layer, late sleep duration and whether often bothered by
pain in the behavior pattern layer, type of residence and satisfaction with children in the interpersonal network layer, education
level and availability of shower facilities in the life and work layer were significantly correlated with depression symptoms among
middle — aged and elderly patients with chronic diseases. The AUC values for the training and testing sets of depression
symptoms risk prediction model among middle — aged and elderly participants with chronic diseases in China were 0. 762 and
0. 753, respectively. The calibration curve demonstrated good agreement between predicted and actual probabilities, and the
Hosmer — Lemeshow test (P >0.05) confirmed the model’ s satisfactory predictive performance. Conclusion The prevalence

incidence of depression symptoms is relatively high among middle — aged and elderly patients with chronic diseases in China.
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Improving the quality of life of this population across multiple dimensions is essential for promoting healthy aging.

Keywords: Health ecology model; Middle — aged and older people; Chronic disease; Depression symptoms; Nomogram
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Fig.1 Schematic diagram of the health ecology model
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Table 1 Univariate chi — square test of depression symptoms in middle — aged and elderly patients with chronic diseases

N4

A ARAE IR 2H

TCAMARAE IR 4

A [0 (%)] [0 (%)) [n (%)) X1 "
NI P 53 171.231 <0.001
% 2 618(46.28) 1 562(54.90) 1 056(37.55)
& 3 039(53.72) 1283(45.10) 1756(62.45)
AR () 8.869 0.012
45 ~59 2396 (42.35) 1 259(44.25) 1 137(40.43)
60 ~74 2 663(47.07) 1288(45.27) 1.375(48.90)
=75 598(10.58) 298(10.47) 300(10.67)
PSSR R (F) 97.079 <0.001
1 3719(65.74) 2043(71.81) 1 676(59.60)
2-~3 1718(30.37) 724(25.45) 994(35.35)
=4 220(3.89) 78(2.74) 142(5.05)
BADL R 122.022 <0.001
ZHH 369(6.52) 83(2.92) 286(10.17)
KZH 5288(93.48) 2762(97.08) 2 526(89.83)
IADL R 280. 641 <0.001
Z4 974(17.22) 252(8.86) 922(25.68)
FZH 4 683(82.78) 2593(91.14) 2 090(74.32)
AT A RHE 2 AR 36.874 <0.001
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PN EES JE A 2 102. 426 <0.001
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2 4.807(84.97) 2 491(87.56) 2316(82.36)
& 850(15.03) 354(12.44) 496(17.64)
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Table 2 Multivariate logistic regression analysis of depression symptoms in middle — aged and elderly patients with chronic diseases

FALIS B SE VA P OR (95% CI)
PER (ref: F1E)

s 0.465 0.077 6.040 <0.001 1.593(1.369 ~1.852)
AEHE (vef: L) 45 ~59 JyXfBR)

60 ~74 -0.155 0.069 -2.360 0.025 0.857(0.748 ~0.981)
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18 P (ref: DL 1 Xt HR)
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ST (ref: J2)
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FALS B SE VA P OR (95% CI)
STV (ref: J2:)
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JE A b2 (ref: 30)

YRS 5545 0.003 0.103 0.034 0.973 1.003(0.820 ~1.228)

Sk 0.388 0.076 5.115 <0.001 1.474(1.270 ~1.710)
S A TR B RAR (ref: J2)

= 0. 161 0.088 1.818 0.069 1.174(0.987 ~1.397)
Xt F L ST (ref : J2)

= 1.167 0.152 7.668 <0.001 3.213(2.384 ~4.330)
A TEBAR DL (ref: 0)

1~3 -0.089 0.061 —1.444 0.149 0.915(0.811 ~1.032)

=4 -0.349 0.206 -1.697 0.090 0.705(0.471 ~1.056)
T B (ref: 0)

1~3 0.017 0.915 0.019 0.985 1.018(0.169 ~6.117)

=4 0.139 0.919 0.151 0.880 1.149(0.190 ~6.955)
BB AIRBL (vef: NF BT

I E E T -0.150 0. 069 -2.163 0.031 0.861(0.751 ~0.986)

L -0.433 0.154 -2.812 0. 005 0.649(0.480 ~0.877)
TR R — G WA (ref: J&)

= 0.112 0.077 1.465 0.143 1.119(0.963 ~1.301)
A AR (ref: )

e -0.087 0.110 -0.795 0.427 0.916(0.739 ~1.137)
TR R U (ref: J2&)

N 0.404 0.073 5.531 <0.001 1.497(1.298 ~1.728)
2.4 P EFIR MR B I AR R R TR AL A 64 PR RRR U 2
FHBE MR 02K logistic BT EAS &, T % i 4 00 20 20 o D ey 0 0 B Mo
PP T 2 A 12 1 2R AR KBS i S e &1 (T 2) 251 ¥

— N N S N E =
gL R IR E RIS AUC 735K 0. 762 (95% - —
C]:O 747 ~ 0 776) \0 753 (95% CI: 0 730 ~ 0 776) s EBHENE ,—ZL‘
1 23
ORI X 43 B 24 (&l 3) o Hosmer — Lemeshow —_— _ =s
—_— Y N A3 Y ;E% =
LA PE R IG5 1 W, DI 2R 45 S50 4 /9 Xzﬁéj\ltm IADLAE e =
h 6.257 .6.356,P {HYJKF 0.05, LA H &R BB =
>8 <6
UF RO B o A 1 £ s T XU 5 52 PR B B mEEARE d ~
AR — 2 E(E 4) . L - —
AFLRTHE - - i L
3 4 ik S e s
. . RFATAR, emnit AFRNT

3.1 FPxFERHERELWAIKR ZRER,K ETEWE R &;
qj%ﬁalrgll‘iﬁf%{ %ﬁpﬁgﬁ%*ﬁlﬂj E%{j‘] 49 71 % ’ Eq: Total Points ; st T 1$0 T 2;0 T 39%0 T 4;0 T 55-0 T 65‘0
TGN ST 4h R (40.84% ) o B LRI Risk ——

VA SR A 2R 43 31k 40.33% .57.78% , 5 F Lin
2 B BF A SE (BE 37, 10% , 4Pk 52.90% ) o 7
2 S5 ) B R T R SRR AR 40 A Y R BSR4 103 R T
PR TR [ T A AE ISR 3 AR RE IR A H A

B2 AR B AR IR A XU 512k P
Fig.2 Nomogram of the risk of depression symptoms in middle —

aged and elderly patients with chronic diseases
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