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Abstract 

Objective  To examine whether cardiovascular disease (CVD) is associated with depression status. Methods  29,328 participants 

from baseline of Canadian Longitudinal Study for Aging were categorized into four groups of depression status. Group 1: no depression (ref-

erence); Group 2: currently with depression symptom (CES-D10 score ≥ 10, negative self-reported depression); Group 3: self-reported de-

pression with no current symptom (CES-D10 score < 10, positive self-reported depression); and Group 4: self-reported depression with cur-

rent symptom (CES-D10 score ≥ 10, self-reported depression). Six self-reported CVDs were grouped into two related disorders, i.e., heart 

related disorders (HRD) including heart disease, myocardial infarction, and angina; and peripheral/vascular related disorders (PRD) including 

hypertension, stroke, and peripheral vascular disease. Adjusted odds ratios (ORs) were used to evaluate the associations between depression 

and CVDs. Results  17.3% of participants had self-reported depression, 15.3% were with current depression symptom, 10.5% were with 

HRD and 34.4% were with PRD. After adjusting for variables of demographics, sex, lifestyles, and comorbidities, compared to reference, 

people in Group 2 had a slightly increased odds, but most of them were not statistically significant; the ORs (95% CI) were 1.36 (1.18–1.58, 

P < 0.0001) for HRD and 1.20 (1.09–1.32, P < 0.001) for PRD in Group 3; for people in Group 4, the ORs (95% CI) were 1.31 (1.08–1.61, 

P < 0.01) for HRD and 1.17 (1.02–1.34, P < 0.05) for PRD. Sex- and age-stratified analyses suggested that the increased ORs were more 

prevalent in men and people aged < 65 years. Conclusions  Seniors with self-reported depression are associated with an increased risk of 

CVDs, the association varies by depression status, sex and age. 
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1  Introduction 

With remarkable improvements in public health and 
medical services, Canadians are living longer than most 
people in the world.[1] As a result, approximately 17% of the 
Canadian population are 65 years or older in the 2016 cen-
sus[2] and one in four of Canadians will be expected to be 
seniors by 2036.[3] However, with a rapidly aging popula-
tion, there is no doubt to see an increase in prevalence of 
chronic diseases, particularly cardiovascular diseases (CVDs). 
In the 2016 report of Chief Officer of Public Health, it esti-
mated that 7.1% Canadians aged 50–64 years, and 18.3% 
aged over 65 years in 2014 were reported to live with 
CVD.[4] As psychological factors play an important role in 
the development and occurrence of CVD, and vascular de-

                                                        
#Correspondence to: Jian LIU, PhD, Brock University, St. Catharines, 

Ontario, Canada. E-mail: jliu@brocku.ca 

Received: August 29, 2019 Revised: September 10, 2019 

Accepted: September 26, 2019 Published online: December 28, 2019 

pression due to CVD may lead to and/or exacerbate depres-
sion among seniors.[5] The coexistence of CVD and depres-
sion diminishes the quality of life, indeed leads to poor 
health outcomes, compounds disability and increases the 
risk of death.[6] Therefore, a number of screening tools for 
detecting depression in early stage have been developed.[7] 
The Center for Epidemiological Studies Depression (CES-D) 
scale is one of them with a common self-reporting scale to 
measure the current level of depressive symptomatology in 
a general population.[8] When being diagnosed with clinical 
depression, only approximately 60% of people received 
either pharmacotherapy or psychotherapy or both.[9] Conse-
quently, some of them are expected to be with remission but 
others continue to be depressed due to a lack of treatment or 
treated ineffectively.[10] It is unclear, however, whether the 
cardiovascular depression risk association varies by peo-
ple’s depression status. In addition, women, in comparison 
with men, are more likely to experience depression and, in 
general, higher prevalence of depression is more prevalent 
among young people.[11] Therefore, when examining the 
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cardiovascular risk association with depression, one may 
need to take these factors into account as well. Using the 
Canadian Longitudinal Study on Aging (CLSA) data, which 
was initiated in 2012 and a large, national, long-term 
study,[12] we aimed to address these issues. 

2  Methods 

2.1  Canadian Longitudinal Study on Aging 

Approximately 51,000 men and women aged 45–85 
years (mean age: 60 years) across Canada have been re-
cruited at baseline of the CLSA through two sub-cohorts in 
the CLSA, i.e., “Tracking cohort”, which recruited ap-
proximately 20,000 people, and “Comprehensive cohort”, 
which recruited the rest over 30,000 CLSA participants. The 
detailed description of the CLSA can be found elsewhere.[12] 
Since only questionnaire used in the “Comprehensive co-
hort” asked information related to clinical depression, we 
used it to examine the association between history of de-
pression status and CVD. After cleaning missing informa-
tion on depression and CVD, a total of 29,328 men and 
women were included in this analysis. This study was ap-
proved for a secondary data analysis by the Research Ethics 
Board of Brock University. 

2.2  Measurements 

2.2.1  Clinical depression 

All participants from the “Comprehensive cohort” were 
surveyed at the baseline through a questionnaire at the 
in-home interview. Under the section of chronic conditions, 
information of long-term conditions that are expected to last, 
or have already lasted, six months or more and that have 
been diagnosed by a health professional was collected. De-
pression was then determined by a positive response to the 
question “Has a doctor ever told you that you suffer from 
clinical depression?”. 

2.2.2  Currently potential depressed 

Additionally, all participants were surveyed with the 
CES-D10, a short form of the regular CES-D,[13] to detect 
current depressive symptomatology that helps to identify 
clinically important depression with a good level of sensi-
tivity.[14] The overall CES-D10 score ranges from 0 to 30 
with a score ≥ 10 suggesting current depressive illness, 
which needs to be further assessed. 

Based on the response to the clinical depression question 
and CES-D10 score, all participants were then grouped into 
one of the four groups of history of depression status, i.e., 
Group 1: no depression (negative response to the clinical 

depression question and CES-D10 score < 10); Group 2: 
current depression symptom (negative response to the clini-
cal depression question and CES-D10 score ≥ 10); Group 3: 
positive depression but without current depression symptom 
(positive response to the clinical depression question and 
CES-D10 score was < 10); and Group 4: potential, recurrent 
depression (positive response to the clinical depression 
question and CES-D10 score ≥ 10). 

2.2.3  Cardiovascular disease 

Under the section of chronic condition, there were six 
questions related to CVD, i.e., (a) Heart disease: “Has a 
doctor ever told you that you have heart disease (including 
congestive heart failure, or chronic heart failure)?”; (b) Hy-
pertension: “Has a doctor ever told you that you have high 
blood pressure or hypertension?”; (c) Angina: “Has a doctor 
ever told you that you have angina (or chest pain due to 
heart disease)?”; (d) Stroke: “Has a doctor ever told you that 
you have experienced a stroke or cerebrovascular accident 
(CVA)?”; (e) Myocardial infarction: “Has a doctor ever told 
you that you have had a heart attack or myocardial infarc-
tion?”; and (f) Peripheral vascular disease: “Has a doctor 
ever told you that you have peripheral vascular disease or 
poor circulation in your limbs?”. They were then grouped 
into two categories: the first one is heart related disorders 
(HRD), which included heart disease, angina, and myocar-
dial infarction; the second one is peripheral/vascular related 
disorders (PRD), which included high blood pressure or 
hypertension, stroke or CVA, and peripheral vascular dis-
ease. 

2.2.4  Covariates 

The following covariates were considered when model-
ing the association between CVD and depression: age 
(years), sex (male vs. female), education (< post-secondary; 
post-secondary or some college degree; and bachelor’s de-
gree or above), marital status (married or living with a part-
ner vs. other), immigrant status (yes vs. no), ethnicity (Cau-
casian vs. other), annual household income (< $20,000; 
$20,000–$50,000; $50,000–$100,000; ≥ $100,000), alcohol 
use (non-drinker; less than once a month; more than once a 
week during the past 12 months). Smoking (non-smoker; 
former smoker; current smoker), number of close friends, 
moderate physical activity over 30 minutes per day over the 
past 7 days (yes vs. no), body mass index (BMI, kg/m2), and 
co-morbidity (number of other chronic diseases reported). 

2.3  Statistical analyses 

Weighted analysis was conducted for all analyses to en-
sure generalizability. For the univariate analysis, ANOVA 
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was used for continuous variables, and Chi-square test for 
categorical variables. Odds ratio (OR) with 95% CI from 
multiple logistic models were used to examine the risk as-
sociation of CVDs with depression status. HRD and PRD 
were each introduced individually as a dependent variable 
into the model and four groups of depression status assigned 
as the main independent variables with Group 1 as the ref-
erence group. Three models were created with model 1 ad-
justing for age, sex, and ethnicity; model 2 further adjusting 
for BMI, marital status, education, income, immigration 
status, number of close friends, and life style factors (alco-
hol, smoking, and physical activity); and model 3 further 
adjusting for the number of other co-morbid diseases. 
Sex-stratified analysis was conducted to examine whether 
the risk association between depression status and CVD was 
similar between sexes. To examine whether there is a risk 
association pattern in different age group, the risk associa-
tion between depression status and CVD was also analyzed 
by age strata, i.e., aged 45–54 years, 55–64 years, 65–74 
years, and ≥ 75 years, respectively. All analyses were con-
ducted using SAS 9.4 (SAS Institute Inc., Cary, NC, USA). 
Statistical significance was set at two-sided alpha equal or 
less than 0.05. 

3  Results 

Overall, 17.3% of subjects were determined having a 
positive history of depression, and 15.3% had current de-
pression symptom (i.e., CES-D10 score ≥ 10). The propor-
tions of the four groups based on depression question and 
CES-D10 score are: 73.9% of participants in Group 1 (no 
depression); 9.9% were in Group 2 (current depression 
symptom); 10.6% were in Group 3 (depression without 
current symptom); and 5.6% were in Group 4 (potential, 
recurrent depression). In addition, 38.5% of them reported 
having at least one of the six self-reported CVDs, or 10.5% 
of participants were with HRD and 34.4% with PRD. 

Table 1 shows the selected characteristics of the partici-
pants at baseline. Compared to individuals in Group 1 (no 
depression), persons in Groups 2–4 were more likely to be 
younger (except Group 2, which had a similar mean age as 
those in Group 1), women, and current smokers. They also 
had higher proportions of annual house income < $20,000, 
lower proportions of living with spouse/partner, of reporting 
moderate physical activity over 30 minutes per day, but 
higher mean levels of BMI, of comorbid diseases, and of 
fewer close friends. The differences for variables among 
groups in table 1 were all statistically significant at P-value 
less than 0.001. Figure 1 shows the prevalence of HRD and 
PRD by depression status. Clearly, compared to those 

without depression, individuals in other groups were with 
much higher prevalence of either HRD or PRD and those in 
Group 4 (potential, recurrent depression) in particular. 

The adjusted OR (95% CI) for HRD and PRD are shown 
in Table 2. Compared to those without depression (Group 1), 
all other groups showed an increased odds significantly 
regardless which disorder was in model 1, in which age, sex, 
and ethnicity were adjusted. The increased odds still existed 
after further adjusting for covariates including BMI, marital 
status, education, income, immigration status, number of 
close friends, and life style factors (model 2), and further 
adjusting for other comorbidities (model 3). However, the 
ORs were attenuated and no more  statistical significant 
ORs were found in model 3 for people in Group 2 (current 
depression symptom); while people in Group 3 (depression 
without current symptom) had 36% higher odds for HRD 
[OR (95% CI) = 1.36 (1.18–1.58), P < 0.0001] and 20% 
higher odds for PRD [1.20 (1.09–1.32), P < 0.001], and 
people in Group 4 (potential, recurrent depression) were 
similar to those in Group 3 [1.31 (1.08–1.61), P < 0.01 for 
HRD and 1.17 (1.02–1.34), P < 0.05 for PRD]. 

Table 3 shows the adjusted ORs (95% CIs) by sex sepa-
rately. The covariates adjusted included all covariates 
aforementioned in model 3 except for sex. Compared to the 
reference (Group1), people in Group 2 showed no differ-
ence in either HRD or PRD. While people in Group 3 
showed a comparable ORs between sexes, the ORs of HRD 
were 1.47 (95% CI: 1.19–1.82) for women and 1.26 (95% 
CI: 1.03–1.55) for men, and the ORs of PRD were 1.22 
(95% CI: 1.08–1.38) for women and 1.18 (95% CI: 1.01– 
1.37) for men. The increased odds were observed for both 
sexes in Group 4 for HRD and PRD, but only ORs in men 
showed statistically significant, the ORs (95% CIs) for HRD 
and PRD were 1.39 (1.08–1.84) and 1.28 (1.03–1.58), re-
spectively. 

The adjusted ORs (95% CIs) of HRD and PRD by age 
strata are shown in Table 4. The covariates adjusted in the 
model included all variables aforementioned. Compared to 
those without depression (Group 1), people in Group 2, re-
gardless which age stratum they were,  showed no differ-
ences in the odds of HRD, and it was similar in PRD except 
that those aged 55–64 years showed a significant increase 
odds [OR (95% CI) = 1.25 (1.04–1.51)]. For people in 
Group 3, increased odds have been observed in all age strata, 
but only those aged 55–64 years showed statistical signifi-
cance for HRD [OR (95% CI) = 1.79 (1.34–2.38)] and PRD 
[OR (95% CI) = 1.23 (1.05–1.43)]. For people in Group 4, 
the significantly increased odds was only observed among 
people aged 55–64 years for HRD [OR (95% CI) = 1.64 
(1.21–2.33)]. 
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Table 1.  Selected characteristics for 29,328 participants from the baseline data of the CLSA Comprehensive Cohort by depression 
status. 

Depression status 

Group 1 Group 2 Group 3 Group 4 Variable 

n = 21586 n = 2942 n = 3119 n = 1681 

P-value 

Average age, yrs 59.6 59.9 58.3 57.9 *** 

Female 46.5% 56.6% 63.5% 63.2% *** 

Married or living with partner 79.5% 67.8% 70.8% 57.1% *** 

White 95.6% 94.0% 97.6% 97.5% *** 

Education     *** 

Less than post-secondary 19.6% 26.1% 18.0% 26.4%  

Some college degree 31.6% 35.9% 35.9% 37.7%  

Bachelor's degree or above 48.8% 38.0% 46.0% 35.8%  

Immigrated 18.3% 21.9% 13.6% 15.6% *** 

Annual house income     *** 

< $20,000 3.0% 9.4% 5.5% 15.2%  

$20,000–$50,000 16.5% 25.7% 21.2% 27.3%  

$50,000–$100,000 33.2% 34.6% 34.3% 32.1%  

≥ $100,000 47.4% 30.4% 39.0% 25.4%  

Alcohol intake during past 12 months     *** 

Non-drinker 9.6% 14.7% 12.7% 18.4%  

Less than once in a month 10.2% 15.6% 12.0% 17.6%  

More than once in a week 80.2% 69.7% 75.4% 64.0%  

Smoking     *** 

Non-smoker 34.9% 29.9% 30.0% 28.1%  

Former smoker 57.5% 57.2% 59.8% 53.7%  

Current Smoker 7.6% 12.9% 10.2% 18.2%  

Moderate Physical activity over 30 minutes 14.4% 10.3% 11.6% 10.5% *** 

Average BMI, kg/m2 27.5 28.0 28.5 29.7 *** 

Average of close friend 5.6 4.6 4.8 3.9 *** 

Average of comorbid diseases 2.4 3.1 3.0 3.7 *** 
***P < 0.0001. BMI: body mass index; CLSA: Canadian Longitudinal Study on Aging. Group 1: CES-D10 score < 10 and negative clinical depression history; 

Group 2: CES-D10 score ≥ 10 and negative clinical depression history; Group 3: CES-D10 score < 10 and positive clinical depression history; Group 4: 

CES-D10 score ≥ 10 and positive clinical depression history. 

 

 

Figure 1.  Prevalence of HRD and PRD by history of depres-
sion status. HRD: heart related disorders; PRD: peripheral/vas-
cular related disorders. 

4  Discussion 

The findings from this study follow a line with the pre-
vious studies that clinical depression is more prevalent in wo-
men[15,16] and more likely to be comorbid with CVDs.[17,18] 
However, our results also suggest that the cardiovascular 
risk profile in a senior population may vary by history of 
depression status, sex, and age. For example, those in Group 
4 (potential, recurrent depression) had the highest preva-
lence in either HRD or PRD than other groups even they 
were much younger and more likely to be women. A un-
healthy profile, i.e., more likely to be a smoker, physically 
less active, with a higher BMI, less number of close friends, 
and more number of comorbidities may partially explain 
why these people had more prevalent cardiovascular prob-
lems. Yet after taking these factors into account, compared  
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Table 2.  Adjusted OR (95% CI) of HRD and PRD by history of depression status for participants from the CLSA Comprehensive 
Cohort at baseline. 

 Model 1 (n = 29,061)  Model 2 (n = 25,197) Model 3 (n = 22,774) 

 OR 95% CI P-value  OR 95% CI P-value OR 95% CI P-value 

HRD          

Group 1 1.00    1.00   1.00   

Group 2 1.39 1.23–1.58 < 0.0001  1.21 1.05–1.39 0.01 1.12 0.95–1.31 NS 

Group 3 1.55 1.37–1.76 < 0.0001  1.44 1.25–1.64 < 0.0001 1.36 1.18–1.58 < 0.0001 

Group 4 2.01 1.71–2.36 < 0.0001  1.53 1.28–1.83 < 0.0001 1.31 1.08–1.61 < 0.01 

PRD          

Group 1 1.00    1.00   1.00   

Group 2 1.30 1.19–1.41 < 0.0001  1.15 1.04–1.27 < 0.005 1.07 0.96–1.18 NS 

Group 3 1.46 1.34–1.58 < 0.0001  1.29 1.18–1.41 < 0.0001 1.20 1.09–1.32 < 0.0005 

Group 4 1.88 1.69–2.09 < 0.0001  1.36 1.20–1.54 < 0.0001 1.17 1.02–1.34 < 0.03 

CI: confidence interval; CLSA: Canadian Longitudinal Study on Aging; HRD: heart related disorders; NS: non-statistical significance; OR: odds ratio; PRD: 

peripheral/vascular related disorders. Group 1: CES-D10 score < 10 and negative clinical depression history; Group 2: CES-D10 score ≥ 10 and negative clini-

cal depression history; Group 3: CES-D10 score < 10 and positive clinical depression history; Group 4: CES-D10 score ≥ 10 and positive clinical depression 

history. Model 1: adjusted for age, sex, and ethnicity; Model 2: further adjusted for body mass index, marital status, education, income, immigrant status, num-

ber of close friends, and life style factors (alcohol, smoking, and physical activity); Model 3: further adjusted for comorbidities. 

Table 3.  Adjusted OR (95% CI) of HRD and PRD by sex and history of depression status for participants from the CLSA Com-
prehensive Cohort at baseline. 

 HRD PRD 

 OR  95% CI OR  95% CI 

Female (n = 11,293)       

Group 2 (n = 1179) 1.13  0.89–1.44 1.07  0.93–1.24 

Group 3 (n = 1560) 1.47  1.19–1.82 1.22  1.08–1.38 

Group 4 (n = 780) 1.27  0.95–1.69 1.12  0.94–1.33 

Male (n = 11,481)       

Group 2 (n = 902) 1.11  0.90–1.37 1.04  0.89–1.22 

Group 3 (n = 909) 1.26  1.03–1.55 1.18  1.01–1.37 

Group 4 (n = 405) 1.39  1.05–1.84 1.28  1.03–1.58 

Adjusted covariates include age, ethnicity, body mass index, marital status, education, income, immigrant, alcohol, smoker, physical activity, number of close 

of friend, and comorbidities. CI: confidence interval; CLSA: Canadian Longitudinal Study on Aging; HRD: heart related disorders; OR: odds ratio; PRD: pe-

ripheral/vascular related disorders. Group 1(reference): CES-D10 score < 10 and negative clinical depression history; Group 2: CES-D10 score ≥ 10 and nega-

tive clinical depression history; Group 3: CES-D10 score < 10 and positive clinical depression history; Group 4: CES-D10 score ≥ 10 and positive clinical 

depression history. 

 
to people who had no depression (Group 1), they still had 
much higher increased odds for HRD and PRD. When the 
risk association was further examined by sex and age, the 
high cardiovascular risk association were more likely to be 
appeared in men, and more prevalent among younger adults. 
Our results are not contradictory to the findings from some 
cohort studies, in which they found that younger women 
with a suspected or established coronary artery disease 
(CAD) when depressed had substantially higher risk for 
CAD death;[19] or younger women with depression at the 
baseline had a much higher risk for ischemic heart disease 

death during the follow-up.[20] Our results may simply re-
flect the fact that at a given moment, mid-aged men with 
potential, recurrent depression are more likely to be with 
CVD related disorders. This goes alone with the results 
from a US adults’ national representative sample, which 
suggest that lifetime depression at baseline may promote 
CVD through potentiating traditional cardiovascular risk 
factors.[21] 

For individuals in Group 2, who might be with current 
depression symptom, even they were the oldest group 
among all four groups, their cardiovascular risk profile was  
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Table 4.  Adjusted OR (95% CI) of HRD and PRD by age groups and history of depression status for participants from the CLSA 
Comprehensive Cohort. 

 HRD PRD 

 OR  95% CI OR  95% CI 

Age 44–55 yrs (n = 6163)       

Group 2 (n = 572) 1.10  0.78–1.55 1.00  0.84–1.19 

Group 3 (n = 705) 1.79  1.34–2.38 1.23  1.05–1.43 

Group 4 (n = 358) 1.04  0.68–1.60 1.18  0.95–1.46 

Age 55–65 yrs (n = 7725)       

Group 2 (n = 681) 1.21  0.91–1.60 1.25  1.04–1.51 

Group 3 (n = 984) 1.15  0.89–1.48 1.11  0.95–1.30 

Group 4 (n = 471) 1.64  1.21–2.23 1.14  0.91–1.43 

Age 65–75 yrs (n = 5414)       

Group 2 (n = 430) 1.12  0.81–1.54 0.95  0.74–1.22 

Group 3 (n = 567) 1.19  0.90–1.58 1.20  0.96–1.49 

Group 4 (n = 260) 1.08  0.71–1.64 1.08  0.77–1.51 

Age over 75 yrs (n = 3472)       

Group 2 (n = 398) 1.01  0.74–1.39 0.94  0.71–1.25 

Group 3 (n = 213) 1.37  0.93–2.02 1.14  0.78–1.66 

Group 4 (n = 96) 0.87  0.47–1.61 0.94  0.54–1.66 

Adjusted covariates include age, sex, ethnicity, body mass index, marital status, education, income, immigrant, alcohol, smoker, physical activity, number of 

close of friend, and comorbidities. Group 1 (reference): CES-D10 score < 10 and negative clinical depression history; Group 2: CES-D10 score ≥ 10 and nega-

tive clinical depression history; Group 3: CES-D10 score < 10 and positive clinical depression history; Group 4: CES-D10 score ≥ 10 and positive clinical 

depression history. CI: confidence interval; CLSA: Canadian Longitudinal Study on Aging; HRD: heart related disorders; OR: odds ratio; PRD: periph-

eral/vascular related disorders. 

 
similar to the reference (Group 1) even being analyzed by 
sexes. When examined by age stratum, however, a signifi-
cantly increase odds ratio was observed among people aged 
55–64 years for PRD. Literature indicates that compare to 
younger people, seniors are less likely to be depressed in 
population and also the gap of depression prevalence be-
tween sexes becomes insignificant when aging;[11] but on 
the other hand, depression is more common among seniors 
with CVD.[22] Our results suggest that those who were with 
current depression symptom were more likely to be older, 
but their CVD profile was similar to those without depres-
sion. 

People in Group 3, depression without current symptom, 
had a similar demographic profile as those in Group 4, i.e., 
younger and more likely to be women but a slightly better 
lifestyle profile (i.e., less likely to be current smokers and 
slightly more active, and also had more friends). However, 
they had significantly higher adjusted odds for HRD and 
PRD, especially after further adjusting for comorbidity 
(model 3). Literature indicates that depression is a signifi-
cant independent risk factor for incidence coronary heart 
disease and cardiovascular morbidity and mortality among 
individuals with an established heart disease.[23] There is no 

absolute conclusion whether treating depression will reduce 
risk for cardiac events among people with heart disease, but 
results from a recent study suggest that treating depression 
may reduce risk for major adverse cardiovascular events.[24] 
The results for this group in our study show that people with 
a positive history of depression but currently without symp-
tom had a comparable cardiovascular profile as those who 
were potentially, recurrently depressed. All this suggests 
that a positive history of clinical depression is associated 
with an increased risk for CVDs, but it may need longitudi-
nal study to examine the effectiveness treatment of depres-
sion on the risk of CVD. 

This study shows a comprehensive picture of the rela-
tionship between CVD profile and depression status, which 
may help identifying the potential cardiovascular events for 
people with different depression status, thus form a more 
effective measure to deal with CVD risk among people with 
depression. 

4.1  Limitations 

Several limitations need to be noted when interpreting 
the findings. Firstly, this was a cross-sectional analysis of 
baseline data from the CLSA and any observed risk associa-
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tion cannot be interpreted as a causal-effect relationship; this 
would be particularly true among senior population, in 
which there is a potential overlap between CVD related 
disorders and depression symptoms; therefore, it is hard to 
distinguish which one comes first. Secondly, clinical de-
pression was not determined using the Diagnostic and Sta-
tistical Manual of Mental Disorders but a positive response 
to the question of clinical depression history. Thus, it may 
have some misclassification between groups. In addition, a 
positive response to the clinical depression question may 
just indicate a lifetime clinical depression, but the CLSA 
doesn’t have information to indicate what might be the type 
of depression disorder. Furthermore, whether people with 
recent depression episode were at a higher CVD risk than 
those who had it years ago or vice versa may need to be 
further studied in the future. Last but not least, the catego-
ries of CVD determined by the questions used in the CLSA 
may also be tricky since it relies on participant’s self-report 
and cannot be verified the type of the disease, for example, 
for heart disease, it doesn’t tell us whether it was a coronary 
heart disease or a congenital heart disease; for hypertension, 
it is unclear whether it was a primary or a secondary one, 
though coronary heart disease and primary hypertension are 
much more prevalent in the senior population. Thus, group-
ing these CVD related disorders into two broader categories, 
i.e., HRD and PRD, might only provide an alternative ap-
proach to examine the risk association between CVDs and 
depression. The strengths of the study may include large 
sample size with a broad representation of the Canadian 
senior population, which provided enough power to detect 
cardiovascular risk associations with depression categories, 
and the examination of the risk association by sex and age 
stratum allows us to estimate what potential role they play 
in the observed associations. 

4.2  Conclusions 

In conclusion, adults with depression are associated with 
an increased risk for CVDs and the risk association may 
vary by their depression status, sex and age. 
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