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Background: Type 2 diabetes mellitus (T2DM) is associated with an increased risk of heart failure (HF). Depression, a common comorbidity of T2DM, may further increase the risk of heart failure (HF). We investigated the association between depression and incident HF in patients with T2DM.

Methods and results: Depressive symptoms were assessed in the ACCORD Health-Related Quality of Life study participants at baseline, 12, 36, and 48 months using the nine-item Patient Health Questionnaire (PHQ-9). The severity of depressive symptoms was categorized as none (0–4 points), mild (5–9 points), or moderate-severe (10–24 points). Cox regression with PHQ-9 as a time-dependent covariate was used to assess the association between depression and incident HF. During the median follow-up of 8.1 years, 104 participants developed HF (incidence: 7.1/1,000 person-years). Half of the participants with moderate-severe depression were relieved and a significant percentage of participants without depression or with mild depression worsened to mild or moderate-severe depression during the follow-up period, respectively. Each unit increase in the PHQ-9 score was associated with a 5% higher risk of HF (hazard ratio [HR]:1.05, 95% confidence interval [CI]: 1.01–1.10). Patients with depression ever (HR: 2.23, 95% CI: 1.25–3.98) or persistent depression (HR: 2.13, 95% CI: 1.05–4.44) had a higher risk of HF than those without depression ever.

Conclusion: Depressive symptoms change greatly in T2DM patients, depressive symptoms are an independent risk factor for HF. These results reinforce the importance of continuous evaluation and management of mental health status in T2DM patients with high HF risk.
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Introduction

Type 2 diabetes mellitus (T2DM) has become an emerging epidemic and a major clinical and public health concern (1). Poor mental health is an additional concern in patients with T2DM. Approximately one in every four patients with T2DM suffers from clinically significant depression (2). T2DM increases the risk of depression, and depression increases the risk of hyperglycemia and insulin resistance, which in turn worsen T2DM.

Patients with T2DM have a higher risk of developing cardiovascular disease (CVD) than those without (3). The risk of heart failure (HF) is significantly considerably higher and the prevalence of HF in patients with T2DM is up to four times higher than that in the general population (4, 5). Depression is also one of the most prevalent symptoms in patients with HF. Symptoms of depression worsen the quality of life and the prognosis of patients with established HF (6, 7). However, it is unclear whether depression is a risk factor for HF or an incidental comorbidity of HF, due to different populations and instruments used to assess depressive symptoms (8–12). None of the previous studies have investigated the specific effects of depression on HF incidence among patients with T2DM who have a higher risk of both depression and HF than those without T2DM. Previous studies have not considered dynamic changes in depressive symptoms during the follow-up period. Persistent and transient depression may have distinct effects on the incidence of HF.

The Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial provided a unique opportunity to investigate the relationship between depression and HF in T2DM patients. In this study, we aimed to investigate the prospective association of dynamic depressive symptoms with the risk of subsequent HF among patients with T2DM, taking into account traditional CVD risk factors.



Methods


Study population and data collection

The rationale, design, and primary outcomes of the ACCORD study have been described and published previously (13, 14). Briefly, the ACCORD study, including 10,251 patients (mean age 62 years and mean glycated hemoglobin [HbA1c] 8.3%) with a median onset of T2DM 10 years previously, was designed to assess whether intensified control over blood glucose, blood pressure, and lipid levels could improve CVD outcomes. After an average follow-up of 3.7 years, the intervention was discontinued because intensive glycemic control increased the risk of cardiac death, and all participants transitioned to standard glycemic control and follow-up was continued.

The ACCORD Health-Related Quality of Life (HRQL) study was a substudy of the ACCORD study, which was designed to prospectively assess the overall effect of intensive intervention on validated measures of depression and HRQL from the participant's point of view. Depressive symptoms were assessed in all ACCORD HRQL sub-study participants using the nine-item Patient Health Questionnaire (PHQ-9), which is based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria, at baseline and at 12, 36, and 48 months during ACCORD study clinical visits. The PHQ-9 included nine questions, each of which was graded on a scale of 0 to 3 based on the severity of the symptom. The severity of depressive symptoms was categorized as none (0–4 points), mild (5–9 points), or moderate-severe (10–24 points). Participants with a history of HF at enrollment were excluded from the analysis. A flowchart of the study is shown in Supplementary Figure 1. The ACCORD trial was approved by an NHLBI review panel and the ethics committee at each center.



Covariates

The baseline characteristics of the participants, including age, sex, race (white/non-white), duration of T2DM (years), living alone history of CVD or HF (with/without), proteinuria (with/without), family history of CVD, tobacco and alcohol consumption, and medications, were obtained using questionnaires, interviews, and medical records at recruitment. Smoking status was categorized as never, former, or current. Alcohol consumption was self-reported and was measured as times per week. Body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate (HR) were measured by registered nurses at the assessment center. Lipids (total cholesterol, triglycerides, low-density lipoprotein cholesterol [LDL], and high-density lipoprotein cholesterol [HDL]), HbA1c, and glomerular filtration rate (GFR) were measured by the central laboratory, as described previously (5, 13, 15, 16).

The outcome of interest in our study was the incidence of HF during the follow-up period, defined as the first hospitalization for HF or death due to congestive HF. Hospitalizations due to HF were assessed based on clinical and radiological evidence. Death due to HF without clinical or postmortem evidence of an acute ischemic event was defined as death due to HF. A central committee adjudicated the HF events according to a predefined protocol (5, 13, 14). Time to event was calculated as the number of years until the occurrence of an HF event. Participants were censored at the time of their last follow-up.



Statistical analysis

Continuous variables were compared using analysis of variance or Mann–Whitney U tests, and categorical variables were compared using chi-square analysis according to the distribution type. Cox proportional hazards regression with PHQ-9 as a time-dependent covariate was used to assess the association between depression and HF incidence. We analyzed the associations using these two models. Model 1 was adjusted for age, race, sex, glucose control strategy, CVD history, living alone, educational status, and cigarette and alcohol consumption. Model 2 was further adjusted for BMI, total cholesterol, triglycerides, LDL, HDL, SBP, DBP, HR, and GFR, in addition to the adjustment variables in model 1. We further adjusted for family history of CVD, and medications, including antidepressant drugs and beta-blockers, to test whether the association between depression and HF incidence was affected by family history of CVD and medication use. The medications were also treated as time-dependent covariates and synchronized with the PHQ-9 test. Subgroup and interaction analyses were performed according to age ( ≤ 60 years, >60 years), sex, glycemic control strategy (intensive or standard glucose control), and CVD history. All statistical analyses were two-sided, and P < 0.05 were considered statistically significant. All analyses were performed using Stata/MP software, version 17.0 (StataCorp LLC, College Station, TX, USA).




Results

Of the 10,251 participants included in the ACCORD study, 2,053 participated in the HRQL sub-study. One hundred participants without baseline PHQ-9 data and 100 participants with a history of HF were excluded from the study. A total of 1,853 participants were included in the analysis. During a median follow-up period of 8.1 years (interquartile range: 6.1–10.1 years), 104 participants developed HF (7.1 events per 1,000 person-years). The baseline characteristics of study participants are shown in Table 1. Participants with HF were more likely to be older, have a longer history of T2DM, higher HbA1c levels, and lower DBP than those without HF. Female participants and participants with a history of CVD were more likely to develop HF than male participants without a history of CVD. Table 2 shows the prevalence and incidence of mild or moderate-severe depression based on the PHQ-9 score at baseline and during follow-up (Table 2). A total of 489 participants (26.4%) had mild depression and 354 participants (19.1%) had moderate-severe depression at baseline. Figure 1 shows the dynamic changes in depressive symptoms during the follow-up period. The prevalence of moderate-severe depression decreased during the follow-up period. Depressive symptoms changed during the follow-up period: half of the participants with moderate-severe depression experienced relief of their symptoms, and a substantial percentage of participants without depression or with mild depression developed mild or moderate-severe depression, respectively, but participants without depression at baseline were unlikely to develop moderate-severe depression. There are an increased proportion of data of PHQ-9 categorized as “missing”, 5.4% at baseline, 8.9% at 1 year, 14.6% at 3 years, and 37.5% at 4 years, respectively.


TABLE 1 Baseline characteristics of participants based on heart failure status.
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TABLE 2 Participants meeting depression criteria at assessment points through ACCORD trial.
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FIGURE 1
 Depressive symptoms at baseline and 12, 36, and 48 months showing changes over time.


Table 3 shows the association between the PHQ-9, both as a continuous variable and a categorical variable, and HF. Using model 2, each unit increase in the PHQ-9 score was associated with a 5% increase in the risk of HF. Patients with mild depression had higher risk of HF (hazard ratio [HR]: 2.26, 95% confidence interval [CI]: 1.38–3.69) than those without depression. Although participants with moderate-severe depression also had a higher risk of HF (HR: 1.47, 95% CI: 0.72–2.99) than those without depression, but the increased risk was not statistically significant because of the limited number of participants with moderate-severe depression. Using model 2, both patients with depression ever (HR: 2.23, 95% CI: 1.25–3.98), and patients with persistent depression (HR: 2.13, 95% CI: 1.05–4.44), had higher risk of HF than those without depression ever.


TABLE 3 Proportional hazard models of depression predicting heart failure.
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Subgroup and interactive analyses were performed to test the robustness of the association between the PHQ-9 and HF risk. Age (≤60 years or >60 years), sex, glycemic control strategy (intensive or standard glucose control), and CVD history did not play an interactive role in the associations between PHQ-9 and incidence of HF (Supplementary Figure 2). When further adjusted for family history of CVD and medications, including antidepressants and beta-blockers, in addition to model 2, the results were robust and unchanged (Table 3).



Discussion

This post-hoc analysis of the ACCORD HRQL study showed that depressive symptoms changed dynamically during the follow-up period, and that in patients with T2DM, depression at baseline or during follow-up period were associated with a higher risk of HF. This risk remained generally unchanged even after adjustment for demographic characteristics, CVD risk factors, and medication use, including antidepressant drugs. This finding indicates that it is important to identify depression in patients with T2DM because they are at higher risk of developing HF.

Previous studies on depression and risk of HF have been conducted in non-diabetic populations and have had conflicting results (8–12). A post-hoc analysis of the HUNT study cohort revealed that symptoms of depression at baseline were associated with an increased risk of HF in a dose-response manner (12). However, another post-hoc analysis of the Established Population for Epidemiologic Studies of the Elderly (EPESE) cohort did not find such an association (8). There are several possible reasons for these conflicting results. First, several different depression questionnaires, with different diagnostic performance, were used by these studies. For example, the Center for Epidemiological Studies Depression Scale used in the EPESE study has not been validated for widespread use (17). Second, the depressive symptoms changed markedly during the follow-up period. Previous studies have only included symptoms at baseline without re-evaluation during follow-up periods of more than 10 years (8–12). Participants without depression at baseline but with depression during the follow-up period may have a higher HF risk than those without depression during the follow-up period.

In contrast to previous studies, all participants in the ACCORD study had T2DM with CVD or a higher risk of CVD; thus, they had a higher risk of HF than previous studies (6, 18). Therefore, our study might have had more power to detect an association between depressive symptoms and incidence of HF than previous studies. Previous studies ignored the dynamic changes in depressive symptoms during the follow-up period. Some patients with moderate depression experience recurrence, whereas others do not (19). Our present study found that a large proportion of patients with depression experienced relief. Patients without depression develop moderate-to-severe depression. This study found that participants without depression at baseline but with depression during the follow-up period had a comparable risk of HF as those with depression at baseline.

Our study has several limitations. First, as in previous studies, our predefined outcomes did not distinguish between HF with reduced ejection fraction and HF with preserved ejection fraction. Second, the sample size was relatively small. Due to the small number of patients with moderate-severe depression, we did not detect significantly higher risk of moderate-severe depression and CI became wide. Furthermore, we did not detect whether antidepressant drugs could reduce the risk of HF incidence due to limited sample size. Third, the use of drugs that may be effective for HF, such as SGLT2 inhibitors and GLP-1 receptor agonists, and the use of such drugs was underrepresented in the study cohort because recruitment to the ACCORD study ended in 2005. Fourth, all the participants were from North America, and these findings may not apply to other populations with different characteristics and lifestyles.



Conclusion

Depression is an independent risk factor for HF and depressive symptoms change dynamically in patients with T2DM. These results reinforce the importance of continuous evaluation and management of mental health in patients with T2DM and a high risk of HF.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The ACCORD trial was approved by an NHLBI Review Panel and the Ethics Committee at each center. The patients/participants provided their written informed consent to participate in this study. Ethical review and approval was not required for the animal study because none.



Author contributions

ZX designed the study and provided methodological expertise. YC and CL drafted the manuscript. All authors have read, provided critical feedback on, and approved the final manuscript.



Funding

This work was supported in part by National Natural Science Foundation of China project 82000298 and Natural Science Foundation of Hunan Province 2021JJ40883 to ZX and Natural Science Foundation of Hunan Province 2021JJ40850 to CL.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1181336/full#supplementary-material



Abbreviations

ACCORD, Action to Control Cardiovascular Risk in Diabetes; BMI, body mass index; CVD, cardiovascular disease; DBP, diastolic blood pressure; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; EPESE, Established Population for Epidemiologic Studies of the Elderly; GFR, glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; HF, heart failure; HR, heart rate; HRQL, Health-Related Quality of Life; LDL, low-density lipoprotein; PHQ-9, 9-item Patient Health Questionnaire; SBP, systolic blood pressure; T2DM, type 2 diabetes mellitus.



References

 1. Taylor L. Diabetes prevalence in Americas tripled in 30 years. BMJ. (2022) 379:o2868. doi: 10.1136/bmj.o2868

 2. Semenkovich K, Brown ME, Svrakic DM, Lustman PJ. Depression in type 2 diabetes mellitus: prevalence, impact, and treatment. Drugs. (2015) 75:577–87. doi: 10.1007/s40265-015-0347-4

 3. Xing Z, Tang L, Chen J, Pei J, Chen P, Fang Z, et al. Association of predicted lean body mass and fat mass with cardiovascular events in patients with type 2 diabetes mellitus. CMAJ. (2019) 191:E1042–8. doi: 10.1503/cmaj.190124

 4. Dunlay SM, Givertz MM, Aguilar D, et al. Type 2 Diabetes Mellitus and Heart Failure: a scientific statement from the American Heart Association and the Heart Failure Society of America: this statement does not represent an update of the 2017 ACC/AHA/HFSA heart failure guideline update. Circulation. (2019) 140:e294–324. doi: 10.1161/CIR.0000000000000691

 5. Tang X, Zhu Y, Xing Z. Predicted lean body mass, fat mass, and heart failure in patients with type 2 diabetes mellitus. Am Heart J. (2023) 257:78–84. doi: 10.1016/j.ahj.2022.12.008

 6. Long C, Tang Y, Huang J, Liu S, Xing Z. Association of long-term visit-to-visit variability of HbA1c and fasting glycemia with hypoglycemia in type 2 diabetes mellitus. Front Endocrinol (Lausanne). (2022) 13:975468. doi: 10.3389/fendo.2022.975468

 7. Levy WC, Mozaffarian D, Linker DT, Sutradhar SC, Anker SD, Cropp AB, et al. The Seattle Heart Failure Model: prediction of survival in heart failure. Circulation. (2006) 113:1424–33. doi: 10.1161/CIRCULATIONAHA.105.584102

 8. Chen YT, Vaccarino V, Williams CS, Butler J, Berkman LF, Krumholz HM. Risk factors for heart failure in the elderly: a prospective community-based study. Am J Med. (1999) 106:605–12. doi: 10.1016/S0002-9343(99)00126-6

 9. Abramson J, Berger A, Krumholz HM, Vaccarino V. Depression and risk of heart failure among older persons with isolated systolic hypertension. Arch Intern Med. (2001) 161:1725–30. doi: 10.1001/archinte.161.14.1725

 10. van den Broek KC, Defilippi CR, Christenson RH, Seliger SL, Gottdiener JS, Kop WJ. Predictive value of depressive symptoms and B-type natriuretic peptide for new-onset heart failure and mortality. Am J Cardiol. (2011) 107:723–9. doi: 10.1016/j.amjcard.2010.10.055

 11. Williams SA, Kasl SV, Heiat A, Abramson JL, Krumholz HM, Vaccarino V. Depression and risk of heart failure among the elderly: a prospective community-based study. Psychosom Med. (2002) 64:6–12. doi: 10.1097/00006842-200201000-00002

 12. Gustad LT, Laugsand LE, Janszky I, Dalen H, Bjerkeset O. Symptoms of anxiety and depression and risk of heart failure: the HUNT study. Eur J Heart Fail. (2014) 16:861–70. doi: 10.1002/ejhf.133

 13. ACCORD Study Group, Gerstein HC, Miller ME, Genuth S, Ismail-Beigi F, Buse J, et al. Long-term effects of intensive glucose lowering on cardiovascular outcomes. N Engl J Med. (2011) 364:818–28. doi: 10.1056/NEJMoa1006524

 14. Group AS, Buse JB, Bigger JT, Byington RP, Cooper LS, Cushman WC, et al. Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial: design and methods. Am J Cardiol. (2007) 99:21. doi: 10.1016/j.amjcard.2007.03.003

 15. Xing Z, Pei J, Huang J, Peng X, Chen P, Hu X, et al. Weight change is associated with increased all-cause mortality and non-cardiac mortality among patients with type 2 diabetes mellitus. Endocrine. (2019) 64:82–9. doi: 10.1007/s12020-019-01892-2

 16. Gao S, Zhang H, Long C, Xing Z. Association between obesity and microvascular diseases in patients with type 2 diabetes mellitus. Front Endocrinol (Lausanne). (2021) 12:719515. doi: 10.3389/fendo.2021.719515

 17. Song C, Gadermann A, Zumbo B, Richardson C. Differential item functioning of the center for epidemiologic studies depression scale among Chinese adolescents. J Immigr Minor Health. (2022) 24:790–3. doi: 10.1007/s10903-021-01275-8

 18. Xing Z, Pei J, Huang J, Peng X, Chen P, Hu X. Relationship of obesity to adverse events among patients with mean 10-year history of type 2 diabetes mellitus: results of the ACCORD study. J Am Heart Assoc. (2018) 7:e010512. doi: 10.1161/JAHA.118.010512

 19. Monroe SM, Harkness KL. Major depression and its recurrences: life course matters. Annu Rev Clin Psychol. (2022) 18:329–57. doi: 10.1146/annurev-clinpsy-072220-021440



OPS/images/fpubh-11-1181336-t002.jpg
\[e} Mild Moderate-
depression (PHQ-9 severe
(PHQ-9 5-9) (PHQ-9
0-4) 10-27)
Baseline 1,853 1,010 (54.5%) 489 (26.4%) 354(19.1%)
1 year 1,767 1,068 (60.5%) 476 (26.9%) 223 (12.6%)
3 years 1,668 1,016 (60.9%) 431 (25.9%) 221 (13.2%)
4 years 1,218 746 (61.2%) 322 (26.5%) 150 (12.3%)

Ever - 1,501 1,044 577






OPS/images/fpubh-11-1181336-t003.jpg
HR (95%Cl)

Model 1 Model 2 Model
2+medication
and family
history of
CVD

None Ref Ref Ref
Mide 2.30 (142, 3.73) 2.26 (1.38, 3.69) 2.25(1.35,3.71)
Moderate- 1.65 (0.82,3.33) 1.47 (0.72, 2.99) 1.52(0.73,3.14)
severe
P for trend 0.01 0.03 0.03
PHQY 1.06 (1.01, 1.11) 1.05 (101, 1.10) 1.05 (101, 1.10)
continuous
Ref Ref Ref
Ever 2.43(1.37,4.31) 2.23(1.25,3.98) 2.11(1.16,3.75)
depression
(N =1,571)
Persistent 2.54(1.25,5.18) 2.13 (1.05, 4.44) 2.19(1.11,4.51)
depression
(N =479)

Model 1: age, race, sex, glucose control strategy, CVD history, living along, education status,
cigarette and alcohol consumption.

Model 2: age, race, sex, glucose control strategy, CVD history, living along, education status,
cigarette and alcohol consumption, BMI, Total cholesterol, triglyceride, LDL, HDL, SBP, DBP,
HR, GFR.

Medication including ARB, ACEIL B-blocker, Sulphonylurea, Metformin, Meglitinide,
‘Thiazolidinedione, Insulin, Statin, Aspirin, Anti-depression drug.

CVD, cardiovascular disease; LDL, low-density lipoprotein cholesterol; HDL, high-density
lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart
rate; GFR, Glomerular filtration rate.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Depression is associated with heart failure in patients with type 2 diabetes mellitus



		Introduction



		Methods



		Study population and data collection



		Covariates



		Statistical analysis







		Results



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		Abbreviations



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Public Health

Depression is associated with
heart failure in patients with type
2 diabetes mellitus





OPS/images/fpubh-11-1181336-g001.gif





OPS/images/fpubh-11-1181336-t001.jpg
Heart failure status P-value

N 104 (Yes) 1749 (No)
Age (years) 64.68 £ 7.56 62.60 £ 6.46 0.002
Sex, male (%) 24 (23.08%) 718 (41.05%) <0.001
Race, White (%) 69 (66.35%) 1111 (63.52%) 0.561
Glycemia control (%) 0.871
Standard 53 (50.96%) 877 (50.14%)
Intensive 51 (49.04%) 872 (49.86%)
Duration of diabetes 13.08 £8.82 10.87 £7.59 0.005
(years)
CVD history (%) 65 (62.50%) 555 (31.73%) <0.001
Live alone (%) 13 (12.50%) 354 (20.24%) 0.054
Education (%) 0.075
Less than high school 23 (22.12%) 238 (13.62%)
High-school graduate 28 (26.92%) 450 (25.76%)
Some college 31 (29.81%) 575 (32.91%)
College degree or higher 22 (21.15%) 484 (27.70%)
Proteinuria 18 (17.31%) 306 (17.50%) 0.961
Current Smoker 13 (12.50%) 228 (13.04%) 0.875
Drinking/week 079£229 0.95£2.66 0.545
BMI (Kg/m?) 32904531 32344538 0.305
| Lipid (mg/di)
CHOL 181.05 £ 41.89 183.40 £ 41.01 0.572
TRIG 198.00 £ 133.57 | 188.12 + 141.27 0.489
LDL 102.10 £ 31.08 104.64 £ 33.88 0.457
HDL 4041 £ 11.67 4241+ 11.58 0.088
HBAIC (%) 8.49 £ 1.02 825+ 1.04 0.025
SBP (mmHg) 138.49 £ 16.13 136.42 £ 16.89 0.223
DBP (mmHg) 71.90 £ 9.61 74.82 £ 10.79 0.007
HR (beats/min) 70.52 £ 11.62 7271+ 11.85 0.068
GFR (ml/min/1.73m?) 91.52 & 24.06 92.39 4 31.83 0.785
Medication
ARB 17 (16.35%) 312 (17.85%) 0.697
ACEI 57 (54.81%) 914 (52.29%) 0.617
B-blocker 51 (49.04%) 505 (28.89%) <0.001
Sulphonylurea 52 (50.00%) 954 (54.55%) 0.366
Metformin 70 (67.31%) 1132 (64.72%) 0.592
Meglitinide 0(0.00%) 39 (2.23%) 0.124
Thiazolidinedione 22 (21.15%) 415 (23.73%) 0.548
Insulin 20 (19:23%) 186 (10.63%) 0.007
Statin 70 (67.31%) 1108 (63.50%) 0.432
Aspirin 70 (67.31%) 969 (55.53%) 0.019
Anti-depression drug 13 (12.50%) 241 (13.81%) 0.706

CVD, cardiovascular disease; LDL, low-density lipoprotein cholesterol; HDL, high-density
lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart
rate; GFR, Glomerular filtration rate.









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





