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Background: This study aimed to assess the prevalence and identify risk factors associated with depression among coronary heart
disease (CHD) patients at different stages in China.

Methods: Conducted as a hospital-based, cross-sectional study across 48 hospitals in 23 provinces, the research spanned from
October 2016 to April 2018. A total of 9044 patients were initially recruited, with 8353 deemed eligible for participation. Depression
was assessed using the nine-item Patient Health Questionnaire-9 (PHQ-9) Scale. Univariate analysis identified predictors of post-
operative depression, and binary logistic regression analysis was employed to ascertain risk factors associated with depressive
symptoms. The predictive model was constructed using the “rms” package in R software, demonstrating robust predictive capabilities
according to the ROC curve.

Results: In general, both the degree and overall score based on the PHQ-9 revealed a trend: as the severity of the disease increased, so
did the severity of patient depression. Univariate analysis indicated statistical differences concerning general situations and lifestyles.
The binary logistic regression model highlighted the proximity of depression to risk factors such as gender, nationality, marital status,
education, drinking, BMI, sleep disturbance, and disease status. Utilizing these findings, a predictive nomogram for depression was
developed. The model exhibited excellent predictive ability, with an AUC of 0.768 (95% CI = 0.757-0.780).

Conclusion: This study systematically investigated the prevalence of depression among coronary heart disease patients at various
stages. As coronary heart disease advanced, the level of depression intensified. The nomogram developed in this study proves valuable
in predicting the incidence of depression in coronary heart disease patients.
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Introduction

Despite a decline in mortality rates, coronary heart disease (CHD) remains a leading cause of death worldwide, primarily
due to heart ischemia.! In 2020, CHD led to 380,000 deaths.” Furthermore, cardiac events and/or surgery not only
significantly diminish patients’ quality of life but also contribute to mental health issues, as previously reported.’ Reports
indicate that nearly 30% of patients with CHD face psychological challenges, particularly depression, highlighting
a critical concern is particularly acute in China, where 2,670 of 5236 CHD patients were accompanied by depression
from 23 hospitals.*
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Given the prevalence of psychological symptoms such as depression or anxiety, numerous global studies have
explored depression as a risk factor for incident CHD or cardiovascular morbidity and mortality in patients with
established CHD.®’ The mechanisms underlying this comorbidity have not been fully elucidated. Cross-sectional studies
consistently reveal a significant increase in depression incidence in CHD patients, while CHD incidence also rises
considerably in patients with depression.®? Depression is widely acknowledged to play a pivotal role in CHD pathogen-
esis or, at the very least, act as a predisposing factor for CHD.'? Patients with CHD are prone to mental disorders,
particularly depression, due to prolonged illness and an unsatisfactory prognosis.* The intricate causal relationship
between the two conditions has led to the combination of psychological treatments with traditional approaches to
enhance outcomes. Treatment for depression in CHD patients typically involves antidepressant medications such as
selective serotonin reuptake inhibitors (SSRIs, eg, sertraline, fluoxetine), often combined with psychological interven-
tions like cognitive-behavioral therapy, to alleviate symptoms and improve cardiovascular outcomes.''

Several studies have demonstrated that the comorbidity of CHD and depression increases the risk of cardiovascular
events and mortality, resulting in higher readmission rates and medical costs.'*"'* However, despite advancements in
clinical departments, psychological intervention and detection are infrequently implemented in cardiovascular clinical
practice. In this study, we aim to construct a nomogram model for predicting depression risk in CHD patients based on
a previous study that includes demographic characteristics, clinical features, psychological factors, and lifestyle. This
model forms a robust foundation for early screening and intervention in depression risk among CHD patients. Therefore,
we hope that this study serves as a reminder for doctors and patients to assess the risk of depression based on readily
available information, such as the current disease stage and general data, facilitating early clinical prevention and

intervention.

Materials and Methods
Study Design and Participants

This was a hospital-based, cross-sectional study approved by the Ethics Committee of Institute of Basic Theory for
Chinese Medicine, China Academy of Chinese Medical Sciences (approval Document No. 2016EC_KY 001) on
September 7, 2016. This study was registered on the WHO International Clinical Trial Registry (ClinicalTrial.gov)
and the registered ID was NCT02967718. This cross-sectional study was conducted at 48 clinical research centers
across 23 provinces over the period from 01/10/2016 to 30/4/2018. Before commencing the study, researchers
underwent standardized training in interview procedures, covering the recruitment of patients and utilization of self-
reported questionnaires. Subsequently, they conducted on-site face-to-face interviews and posed questions to respon-
dents. When necessary, Supplementary Information was obtained from the respondents’ family members. Reference

to the Declaration of Helsinki, all methods would be performed in accordance with the relevant guidelines and
regulations.

The survey spanned five consecutive days in each department. Inclusion criteria were as follows: (1) age 18 or older,
(2) meeting criteria for healthy control population, metabolic syndromic individuals, chronic coronary disease patients,
acute coronary syndrome patients, post-PCI individuals, and heart failure patients, (3) voluntary participation with signed
informed consent, and (4) completion of questionnaires independently.

Exclusion criteria encompassed: (1) patients with a history of hand surgery, fever, trauma, or burn infection within the
past week, active tuberculosis, or rheumatic immune disease, (2) patients with severe arrhythmias accompanied by
hemodynamic changes, (3) patients with acute or subacute cerebrovascular diseases, (4) those with valvular heart disease
or primary cardiomyopathy, (5) patients with acute exacerbation of chronic obstructive pulmonary disease or pulmonary
heart disease or respiratory failure, (6) individuals with renal insufficiency, serum creatinine levels higher than 221 pmol/
L in males and 177 pumol/L in females, (7) patients with liver dysfunction, alanine aminotransferase levels higher than 3
times the normal value or combined with cirrhosis, (8) individuals with severe primary diseases such as hematopoietic
system disorders or malignant tumors, (9) organ transplant patients, (10) those with severe mental disorders, and (11)

pregnant and lactating women.
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For participants who meet the requirements, we first sign informed consent and then proceed to follow-up studies.
Patients were required to complete information collection questionnaires covering socio-demographic characteristics, the
nine-item Patient Health Questionnaire-9 (PHQ-9) Scale, and lifestyle information (drinking, smoking, sleeping, etc.).

Assessment Instrument: PHQ-9

The Patient Health Questionnaire-9 (PHQ-9) stands out as one of the most widely utilized self-report psychosocial
assessments for evaluating participants’ depressive symptoms over the preceding two weeks.'> Positioned as an integral
component of individual health management,'® this tool is designed to identify depression through nine questions, each
scored from 0 (not at all) to 3 (nearly every day), yielding a total score ranging from 0 to 27.!” Key breakpoints at 5, 10,
15, and 20 signify at least mild, moderate, moderately severe, and severe levels of depression.'> The Chinese version of
the PHQ-9, employed in our study, has exhibited robust reliability and validity across diverse conditions, including
healthcare settings and the general population.'®'?

In our investigation, a total score of 5 or higher on the PHQ-9 indicates the presence of depression in respondents. To
assess current suicidal or self-injurious ideation, we utilized the ninth item in the PHQ-9, which gauges thoughts related
to being better off dead or engaging in self-harm (not at all 0; several days 1; more than half the days 2; nearly
every day 3). A score of 1 or higher on this item indicates the presence of suicidal thoughts or self-harm concerns over
the past two weeks.

Statistical Analysis

Statistical analysis was conducted using SPSS 20.0 and R 4.3.2 software. Descriptive analysis was employed to
summarize socio-demographic and lifestyle characteristics. Binary logistic regression analysis was utilized to identify
risk factors, with socio-demographic and lifestyle characteristics serving as independent variables, for depression within
the entire population and different groups. The positive group, indicating the presence of depression as the main variable,
was identified when the total score of PHQ-9 exceeded 4. Odds ratios (ORs) and 95% confidence intervals (Cls) were
calculated, and statistical significance was considered when the two-sided P value was <0.05.

Result

Socio-Demographic and Characteristics

A total of 9,044 patients were initially recruited, with 8,353 (response rate: 92.4%) completing the PHQ-9 and included
in the analysis. The mean age of the total enrolled participants was 61.91+£12.50 years (range: 39—89 years), with 56.0%
under 65 years and 44.0% aged 65 or older. Regarding gender, 52.7% were male, and 47.3% were female. The Han
population comprised 94.3%, while the minority population was 5.7%. Religious beliefs were absent in 92.7% of
participants, and 7.3% reported having religious beliefs. Marital status distribution was 1.0% unmarried, 92.0% married,
and 7.0% divorced or widowed.

Employment status revealed 19.5% unemployed, 52.6% retired, and 27.9% employed. Educational background
varied, with 20.7% having primary education or below, 53.5% secondary school education, and 25.8% high education
or above. In terms of technical titles, 70.2% had no title, 7.9% had a primary title, 13.5% were in the middle class, and
8.3% were in the high class. Regular exercise was reported by 47.1%, while 52.9% did not engage in regular exercise.
Alcohol consumption patterns showed 76.9% never drank, 13.8% were current drinkers, and 9.3% were former drinkers.
Smoking habits indicated 72.2% were never smokers, 13.9% were current smokers, and 13.9% were former smokers.
The mean score on the PHQ-9 was 3.29+3.64.

Based on BMI standards, 2.5% were underweight, 64.8% were of normal weight, and 32.7% were overweight.
Regarding sleep quality, 74.7% reported normal sleep, while 25.3% reported poor sleep. The study included six distinct
groups: healthy individuals, those with metabolic syndrome (MS), chronic coronary disease population, acute coronary
syndrome patients, post-PCI individuals, and heart failure patients. Their mean ages were 50.77+£10.87, 59.26+11.79,
65.17+10.174, 64.14+£10.68, 63.62+10.67, and 71.84+10.86, respectively. Comparisons between individuals with and
without depression across different factors were conducted; detailed results are presented in Table 1.
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Table | Comparison of Different Factors Between Study Population with and without Depression

Variable Without Depression (n = 6037) | With Depression (n = 2316) | t/Z/x2* P Value
Number Percentage Number Percentage
Disease group”
Health 1479 24.50% 155 6.69% 747.343 | P<0.001
MS 113 18.44% 261 11.27%
CCD 2130 35.28% 1005 43.39%
ACS 439 7.27% 224 9.67%
P-PCI 477 7.90% 153 6.61%
HF 399 6.61% 518 22.37%
Age 235.015 | P<0.001
<65 3688 61.09% 984 42.49%
265 2349 3891% 1332 57.51%
Gender 39.288 P<0.001
Male 3316 54.93% 1095 47.28%
Female 2721 45.07% 1221 52.72%
Nation 79.997 P<0.001
Han population 5781 95.76% 2101 90.72%
Non-Han population 256 4.24% 215 9.28%
Religion 43.921 P<0.001
No 5664 93.82% 2075 89.59%
Yes 373 6.18% 241 10.41%
Marital status 56.526 P<0.001
Never married 56 0.93% 26 1.12%
Divorced/widowed 347 5.75% 241 10.41%
Married 5634 93.32% 2049 88.47%
Employ status 206.97 P<0.001
Unemployed 1122 18.59% 498 21.50%
Retired 2954 48.93% 1430 61.74%
Employed 1961 32.48% 388 16.75%
Education 116.906 | P<0.001
Primary education or below | |15 18.47% 617 26.64%
Secondary school education | 3187 52.79% 1261 54.45%
High education or above 1735 28.74% 438 18.91%
Technical titles 5.329 0.149
None 4212 70.38% 1596 69.85%
Primary 462 7.72% 186 8.14%
Intermediate 797 13.32% 334 14.62%
High 514 8.59% 169 7.40%
Exercise 0.237 0.627
Yes 2851 47.23% 1080 46.63%
No 3186 52.77% 1236 53.37%
Drinking 40.162 P<0.001
Never 4567 75.65% 1848 79.79%
Once, has quit drinking 548 9.08% 237 10.23%
Current drinking 922 15.27% 231 9.97%
Smoking 17.586 P<0.001
Never 4295 71.14% 1713 73.96%
Once, has quit smoking 828 13.72% 335 14.46%
Current smoking 914 15.14% 268 11.57%
(Continued)
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Table | (Continued).

Variable Without Depression (n = 6037) | With Depression (n = 2316) | t/Z/x2* P Value
Number Percentage Number Percentage

BMI 8.625 0.013

BMI<18.5 133 2.20% 74 3.20%

18.52BMI>24.9 3883 64.32% 1510 65.20%

BMI=25 2021 33.48% 732 31.61%

Sleeping 1033.541 | P<0.001

Good 5081 84.16% 1158 50.00%

Not good 956 15.84% 1158 50.00%

Notes: * t/Z/x* Statistical tests applied (t-test for continuous variables, Z-test for proportions, chi-square test for categorical variables). # Disease
group abbreviation meaning: CCD, chronic coronary disease; MS, Metabolic syndrome; ACS, Acute coronary syndrome; P-PCl, Post-percutaneous
coronary intervention; HF, heart failure.

Comparison of PHQ-9 Scores and Corresponding Depression Rates in Each Group
Within the entire population, the prevalence of depressive symptoms was 27.7% (2316/8353; 95% CI: 26.8-28.7%).
Specifically, the prevalence of mild (PHQ-9 score: 5-9), moderate (PHQ-9 score: 10-14), and severe (PHQ-9 score:
15-27) depressive symptoms was 21.0% (1758/8353; 95% CI: 20.2-21.9%), 5.1% (424/8353; 95% CI: 4.6-5.6%), and
1.6% (134/8353; 95% CI: 1.4-1.9%), respectively. The prevalence of moderate to severe depressive symptoms (PHQ-9
score: 10-27) was 6.7% (558/8353, 95% CI: 6.2—7.2%). The scores and proportions of people with depressive symptoms
among each group are depicted in Figure 1. Regarding detailed scores, pairwise comparisons among the six groups
revealed statistical differences in each pair, except for the comparison between CCD and ACS, as well as the comparison
between P-PCI and MS. Additionally, we presented the characteristics and comparison of subjects with and without
depressive symptoms in different groups (see Supplement Table 1).

Logistic Binary Regression Analysis of Risk Factors for Depression

We employed a binary logistic regression model to identify relevant factors associated with depressive and anxious
symptoms in the entire population. The odds ratios (ORs) and 95% confidence intervals (Cls) are reported in Table 2.
Significant risk factors for depressive symptoms include Gender (Male or Female) (OR=1.40; 95% CI: 1.22-1.61),
Nation (Han or Minority) (OR=1.62; 95% CI: 1.24-2.11), Marital status: Never married (OR=1.70; 95% CI: 1.00-2.89),
education: primary education or below (OR=1.40; 95% CI: 1.15-1.72), education: secondary school education
(OR=1.26; 95% CI: 1.08-1.47), drinking: once, has quit drinking (OR=1.30; 95% CI: 1.02-1.66), BMI<18.5
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Figure | The PHQ-9 score and proportion of depression degrees in different groups. (A) The PHQ-9 score for the six groups. (B) The proportion of depression degrees in
different groups.
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Table 2 The Binary Logistic Regression Analysis to Determine the
Strongest Predictors of Depressive in All Population

Characteristics Depression

ORs (95% Cls) P value
Age (<65 or 265) 1.11(0.97-1.26) 0.12
Gender (Male or Female) 1.40(1.22-1.61) P<0.001
Nation (Han or non-Han) 1.62(1.24-2.11) P<0.001
Religion (No or Yes) 0.89(0.69-1.13) 033
Marital status: married Ref*
Marital status: Never married 1.70(1.00-2.89) P<0.05
Marital status:Divorced/widowed 1.10(0.90-1.35) 0.34
Employ status: Employed Ref.
Employ status: Unemployed 1.09(0.89-1.33) 0.42
Employ status: Retired 1.11(0.94-1.32) 0.21
Education: high education or above Ref.
Education: primary education or below | 1.40(1.15-1.72) | 0.001<P<0.01
Education: secondary school education 1.26(1.08-1.47) | 0.001<P<0.01
Drinking: current drinking Ref.
Drinking: never 1.14(0.94-1.39) 0.18
Drinking: once, has quit drinking 1.30(1.02—-1.66) 0.01<P<0.05
Smoking: current smoking Ref.
Smoking: never 0.99(0.82—-1.21) 0.94
Smoking: once, has quit smoking 0.95(0.76~1.18) 0.63
BMI=25 Ref.
BMI<18.5(1) 1.78(1.25-2.53) | 0.001<P<0.0l
18.52BMI224.9 1.23(1.09-1.39) P<0.001
Sleep disturbance 4.49(4.00-5.04) P<0.001
Status:Health Ref.
Status:MS 2.28(1.79-2.92) P<0.001
Status:CCD 3.54(2.87-4.37) P<0.001
Status:ACS 4.24(3.28-5.48) P<0.001
Status:P-PCl 3.14(2.39-4.14) P<0.001
Status:HF 8.79(6.86—11.27) P<0.001

Notes: *:Ref., Reference group.

(OR=1.78; 95% CI: 1.25-2.53), 18.5>BMI>24.9 (OR=1.23; 95% CI: 1.09-1.39), Sleep disturbance (OR=4.49; 95% CI:
4.00-5.04), Status: MS (OR=2.28; 95% CI: 1.79-2.92), Status: CAD (OR=3.54; 95% CI: 2.87-4.37), Status: ACS
(OR=4.24; 95% CI: 3.28-5.48), Status: P-PCI (OR=3.14; 95% CI: 2.39-4.14), Status: HF (OR=8.79; 95% CI:
6.86-11.27).

Risk factors identified for depression and anxiety in different groups respectively

Then we identify relevant factors for patients with depression in different groups by binary logistic regression model.
Significant risk factors for depressive symptoms include (Table 3), Health group: age (<65 or >65) (OR=0.35; 95% CI:
0.17-0.73), Religion (No or Yes) (OR=2.03; 95% CI: 1.10-3.74), Sleep disturbance (OR=4.64; 95% CI: 3.13-6.90); MS
group: Gender (Male or Female) (OR=1.62; 95% CI: 1.08-2.44), Marital status: Never married (OR=6.16; 95% CI:
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Table 3 Characteristics and Comparison of Subjects with and without Depressive Symptoms in Different Group

Characteristics Health Ms CAD ACS PCI HF
Normal Depression p Value Normal Depression p Value Normal Depression p Value Normal Depression p Value Normal Depression p Value Normal Depression p Value

Age <65 087 092 007 067 059 0.001<P<0.01 049 040 P<0.001 053 046 012 055 051 033 025 020 0.06
265 013 0.08 033 041 [H] 060 047 054 045 049 075 0.80

Gender Male 036 029 0.06 058 041 P<0.001 061 046 P<0.001 057 055 066 073 067 013 057 050 001<P<0.05
Female 0.64 0.71 0.42 0.59 039 0.54 043 045 027 033 043 0.50

Nation Han 097 092 P<0.001 095 098 005 095 092 P<0.001 095 092 0.06 097 093 0.01<P<0.05 094 083 P<0.001
Minority 0.03 0.08 0.05 0.02 0.05 0.08 0.05 0.08 0.03 0.07 0.06 0.17

Religion No 095 089 P<0.001 094 094 092 093 091 0.01<P<0.05 091 095 0.05 095 094 040 093 082 P<0.001
Yes 005 ol 006 006 007 009 009 005 005 006 007 0.18

Marital status Never married 001 002 059 00l 003 0.001<P<0.01 00l 0ol P<0.001 000 0.00 091 000 00l 035 001 001 084
Married 0.9 095 093 090 093 088 093 092 095 093 085 084
Divorced/widowed 0.03 0.02 0.06 0.07 0.06 o1l 0.07 0.08 0.04 0.06 0.14 0.15

Employ status Unemployed 017 0.18 096 ol 0.6 P<0.001 0.19 021 0.01<P<0.05 028 021 0.01<P<0.05 026 029 006 025 025 0.001<P<0.01
Retired 023 023 0.50 0.57 0.64 0.65 051 0.62 0.50 0.55 0.66 0.71
Employed 060 059 039 027 017 014 022 017 024 ols 0.10 0.05

Education Primary education or below 0.12 017 0.01<P<0.05 013 020 P<0.001 020 025 0.001<P<0.01 026 023 045 031 032 032 033 036 060
Secondary school education 044 047 052 054 059 057 053 058 054 058 053 050
High education or above 045 036 035 026 021 018 021 018 0I5 ol o5 0.14

Technical titles None 0.64 0.69 023 0.67 0.69 P<0.001 0.70 0.67 0.12 0.77 0.73 030 085 0.75 0.01<P<0.05 08l 0.75 0.15
Primary 0.09 0.08 007 ol 0.09 008 005 008 006 007 007 007
Intermediate 0.6 017 017 014 013 o5 012 013 006 012 0.08 012
Senior ol 007 009 006 0.08 0.10 006 006 003 006 005 0.06

Exercise regularly No 058 053 023 047 047 079 045 046 057 063 059 026 0.68 069 076 070 065 ol
Yes 0.42 0.47 053 053 0.55 0.54 037 041 0.32 031 0.30 035

Alcohol drinking Never 085 084 095 066 076 0.001<P<0.01 074 080 0.01<P<0.05 079 08! 023 070 068 007 08l 083 0.01<P<0.05
Current drinking 0.12 0.13 025 0.16 0.14 0.10 0.1 0.07 0.18 0.13 0.10 0.05
Once, has quit drinking 002 002 008 009 013 0.10 0.10 ol 012 018 0.10 012

Smoking Never 088 087 026 068 074 001<P<0.05 0,66 073 0.001<P<0.01 070 075 028 053 059 0.01<P<0.05 075 076 040
Current smoking 0.09 ol 021 014 013 012 o.l6 012 028 017 0.10 007
Once, has quit smoking 003 00l 0.10 012 021 0I5 014 013 020 024 o5 0.16

BMI BMI<I8.5 0.00 0.00 0.10 0.00 0.02 P<0.001 001 0.03 0.001<P<0.01 0.02 0.03 023 0.02 0.03 0.46 0.03 0.04 0.59
18.52BMI224.9 0.05 0.08 024 034 064 067 066 orn2 064 066 065 067
BMI225 095 092 076 064 035 030 032 025 034 030 032 030

Sleep disturbance No 091 0.68 P<0.001 085 052 P<0.001 079 047 0.001<P<0.01 083 057 P<0.001 087 063 P<0.001 083 042 P<0.001
Yes 009 032 0.5 048 021 053 017 043 013 037 017 058
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1.79-21.29), 18.5>BMI>24.9 (OR=1.58; 95% CI: 1.15-2.18), Sleep disturbance (OR=5.23; 95% CI: 3.85-7.11); CCD
group: age (<65 or >65) (OR=1.32; 95% CI: 1.09-1.59), Gender (Male or Female) (OR=1.68; 95% CI: 1.36-2.08),
Marital status: Divorced/widowed (OR=1.40; 95% CI: 1.04—1.88), education: primary education or below (OR=1.45;
95% CI: 1.07-1.98), education: secondary school education (OR=1.30; 95% CI: 1.02-1.65), Sleep disturbance
(OR=4.10; 95% CI: 3.46-4.85); ACS group: Nation (Han or Minority) (OR=3.09; 95% CI: 1.35-7.06) Religion (No
or Yes) (OR=0.25; 95% CI: 0.10-0.59), Sleep disturbance (OR=3.81; 95% CI: 2.58-5.62); P-PCI group: education:
secondary school education (OR=2.18; 95% CI: 1.03—4.62), technical titles: none (OR=0.28; 95% CI: 0.10-0.80), Sleep
disturbance (OR=3.52; 95% CI: 2.23-5.56); HF group: Employ status: Retired (OR=2.48; 95% CI: 1.23-4.99), Sleep
disturbance (OR=6.92; 95% CI: 4.96-9.67).

Establishment of a Nomogram for Predicting Depression Risk

Utilizing logistic regression analysis, we developed a nomogram model to predict the risk of depression in coronary heart
disease (Figure 2). Each factor was assigned a score ranging from 0 to 100, and the cumulative scores were computed to
derive the total model score. The total score was then used to predict the risk probability of early depression in coronary
heart disease. The risk of depression increases with the total score. The population categories were assigned numbers: 1
for health, 2 for metabolic syndrome, 3 for chronic coronary disease, 4 for acute coronary syndrome, 5 for post-PCI
surgery, and 6 for heart failure patients. Gender was coded as 1 for male and 2 for female. Ethnicity was coded as 1 for
Han ethnicity and 2 for non-Han ethnicity. Marital status was coded as 1 for unmarried, 2 for divorced and widowed, and
3 for married. Educational status was coded as 1 for primary education or below, 2 for secondary school education, and 3
for high education or above. Drinking status was coded as 1 for none, 2 for abstained, and 3 for still drinking. BMI was
coded as 1 for BMI<18.5, 2 for BMI > 18.5 and <24.9, and 3 for BMI > 25. Sleep quality was coded as 0 for good and 1
for bad. Based on the ROC curve, the Area Under the Curve (AUC) value for our model in this study was 0.768 (95% CI:
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Figure 2 Nomogram for predicting the probability of depression for coronary heart disease.
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Figure 3 The roc curve for the nomogram model in prediction of depression.

0.757-0.786), indicating a certain level of accuracy and providing a valuable reference for assessing the risk of
depression in patients with coronary heart disease (Figure 3).

Discussion

According to clinical epidemiological studies, psychological disorders are prevalent comorbidities in patients with
coronary heart disease (CHD), significantly surpassing the rates observed in the general population, albeit with variations
in screening tools and sampled populations.?® Previous investigations into psychological disorders among CHD patients
have reported depression incidence ranging from 34.6% to 51%, with acute coronary syndrome showing rates of 31% to
45%, markedly higher than the World Health Organization’s estimated 4.3% in the general population.>’ While numerous
studies have explored the psychological aspects of coronary heart disease, a systematic evaluation of the psychological
status across different stages of CHD remains lacking. Hence, our current study aimed to fill this gap by assessing the
extent of depression at various stages of coronary heart disease.

In general, both the degree and overall scores on the PHQ-9 indicated a trend: the more severe the disease, the more
pronounced the depression and anxiety in patients, with heart failure (HF) showing significantly higher rates than other
groups. Interestingly, post-percutaneous coronary intervention (PCI), patients experienced a relief in depression, contrary
to prior studies suggesting increased depression scores following cardiac coronary artery bypass graft surgery.*? This
divergence may stem from increased patient confidence in follow-up prognosis. Furthermore, it contrasts with previous
findings suggesting persistent depression despite treatment.”’ Notably, in the healthy population, 9.7% exhibited
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depressive symptoms, a percentage higher than a study involving a rural Chinese population sample (5.9%), as
determined by PHQ-9>5.%

Subsequently, we conducted comparisons between individuals with and without depression across various factors.
Statistical differences were observed for most general and lifestyle factors, excluding technical titles and exercise.
Building on these findings, the binary logistic regression model explored risk factors contributing to depressive
symptoms. Overall, depression correlated closely with gender, nation, marital status, education, drinking, BMI, sleep
disturbance, and disease status. Paradoxically, while one study suggested no gender effect on depression,* another
attributed gender’s significance to the sex role hypothesis.*> In our study, gender was closely associated with depression,
with women being more prone. Marital status also significantly related to depression,*® aligning with previous research
demonstrating higher depression risk with lower education levels.**”® Similar to prior studies, alcohol consumption
and abnormal BMI were associated with depression.””>* Sleep status showed a strong association with depression, and
vice versa.>**> Recognizing the reciprocal relationship, the integrated approach addressing both sleep problems and
depression emerges as a vital strategy in preventing heart disease.’®>®

In this study, the nomogram developed serves as a useful tool for predicting the risk of depression in CHD patients.
This prediction model exhibits strong predictive capabilities, excellent calibration, and valuable clinical utility. It
combines multiple predictors and presents them in a visual format, allowing medical professionals to easily assess the
likelihood of depression based on the sum of relevant risk factors. At the same time, patients can obtain additional
resources and information through the nomogram prediction model easily, improve their understanding of their own
mental health status, and actively participate in the treatment and management process. Based on the above scoring
results, we hope to quickly identify potential depression in patients, so as to prevent and intervene in advance, prevent the
promoting effect of depression itself on the disease, and also make depression intervention in coronary heart disease
patients more important.

Conclusion

Depression is one of the common symptom in coronary heart disease, and they can affect each other accentuating further
disease. This study would like to help clinicians and researchers understand the degree of depression in patients with
coronary heart disease quickly and accurately, especial in the different stages of coronary heart disease. At the same time,
we find that depression is close to the risk factors of Gender, Nation, Marital status, education, drinking, BMI, Sleep
disturbance, and Status of disease. Based on above, this study develops predictive nomogram models referred to these
risk factors, in order to give an early judgment, prevention and intervention for coronary heart disease accurately.
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