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Abstract

Introduction: The purpose of this study was to evaluate the effect of depression on health behavior among
myocardial infarction (MI) survivors.

Methods: This retrospective, cross-sectional study used publicly available 2015 Behavioral Risk Factor
Surveillance System (BRFSS) data. Our study sample includes adults aged 50 years or older who completed
the 2015 BRFSS survey and reported having MI. The BRFSS participants with a yes response to the question,
Has a doctor, nurse, or other health care professional ever told you that you had a heart attack, also called a
myocardial infarction? were identified as MI survivors. The presence or absence of depression among MI
survivors was identified using a similar question. Health behaviors, the dependent variable of this study,
included physical activity, smoking status, alcohol use, body mass index, last flu immunization, last physical
checkup, last blood cholesterol check, heavy drinking, and vegetable and fruit consumption. Univariate (v2

tests) and multivariable (binomial logistic regression) analyses were used to assess the differences in health
behaviors between MI survivors with or without depression.

Results: Our final study sample consists of 20 483 older adults with MI among whom 5343 (26.19%)
reported having depression. Multivariable analyses reveal MI survivors with depression are more overweight,
have less physical activity, and have higher likelihood of smoking but less odds of consuming alcohol
compared to MI survivors without depression.

Discussion: In this nationally representative sample of adults aged over 50 years in the United States, MI
survivors with depression exhibited poorer health behaviors compared to those without depression.
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Introduction

According to the Centers for Disease Control and

Prevention (CDC)1 estimates, myocardial infarction (MI)

is one of the major causes of morbidity and mortality with

about 735 000 Americans experiencing an MI each year,

among which nearly 210 000 occur among those who had

a previous MI. The American Heart Association has

identified specific modifiable risk factors for secondary
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MI prevention.2 Mitigating these risks include lowering

consumption of cigarettes and alcohol, improving nutri-

tion, and increasing physical activity. Managing aggressive

risk factors has been shown to increase survival, minimize

recurrent events, and improve quality of life in MI

survivors.2

According to a recent meta-analysis,3 the prevalence of

depression among MI survivors ranges from 9.17% to

65.88% with a pooled prevalence of 28.70%, making it one

of the most common psychiatric comorbidities among MI

survivors. A meta-analysis4 of 29 studies including 16 889

MI survivors observed that there was an increased risk of

all-cause mortality, cardiac mortality, and cardiac events

with depression among MI survivors. Although other

studies have demonstrated that depression is an inde-

pendent risk factor for increased mortality at 6 months5

and 18 months6 post-MI, many health behaviors are

detrimental in both diseases. Given the high prevalence of

depression and its wide array of negative outcomes

among MI survivors, it is critical to examine the effect of

depression on health behavior of MI survivors to prevent

secondary MI as well as reduce morbidity and mortality in

this vulnerable population. Although it is well documented

that comorbid depression has been associated with poorer

health behaviors among individuals with other chronic

conditions,7-10 to the best of our knowledge there is no

study examining the effect of depression among MI

survivors. Thus, the aim of this study was to compare

health behaviors between MI survivors with depression

and those without depression using a nationally repre-

sentative sample of individuals in the United States.

Method

Study Design

A retrospective, cross-sectional study design was used.

Data Source

The Behavioral Risk Factor Surveillance System (BRFSS) is

a nationwide, health-related telephone survey that

conducts approximately 500 000 interviews yearly, making

the BRFSS survey the largest health survey globally. The

BRFSS collects a wide range of data from US residents

that includes health-related risk behaviors, chronic health

conditions, use of preventable services, self-perceived

health status, and access to health services as well as

sociodemographic and environmental factors.11 A publicly

available BRFSS data set12 was used for this study. The

response rates of BRFSS 2015 were 48.2% and 47.2% for

the landline and cell phone surveys, respectively.13

Existing studies14,15 have demonstrated high reliability

and validity of BRFSS data.

Study Sample

The total number of respondents in the 2015 BFRSS

database consists of 441 456 individuals. Our final study

sample consists of older adults aged 50 years or older who

participated and completed the 2015 BRFSS survey and

reported having MI. The University of Arizona Human

Subjects Protection Program Institutional Review Board

determined that human subjects review was not required

for this study.

The BRFSS participants with a yes response to the

question, Has a doctor, nurse, or other health care

professional ever told you that you had a heart attack,

also called a myocardial infarction? were identified as MI

survivors. A similar definition of MI has been used by

existing studies using BRFSS data.16,17

Variables Measure

Dependent Variables

Health behaviors, the dependent variables of this study,

include (1) physical activity, (2) smoking status, (3) alcohol

consumption, (4) body mass index (BMI), (5) flu shot during

the past 12 months, (6) last physical checkup, (7) last blood

cholesterol check, (8) heavy drinker, (9) vegetable con-

sumption, and (10) fruit consumption. Meeting the

recommended physical activity was defined as greater

than 150 minutes of moderate-to-vigorous physical activity

per week. Smoking status was categorized as current

smoker or nonsmoker. Alcohol consumption category of

yes included MI survivors who reported having at least 1

drink of alcohol in the past 30 days. The BMI was

categorized as normal weight or underweight and over-

weight or obese. The MI survivors responded yes or no to

whether they received a flu shot during the past 12 months

and whether they received their last physical checkup and

blood cholesterol check fewer or more than 2 years ago.

Heavy alcohol consumption or heavy drinker were defined

as adult men having more than 14 drinks per week and adult

women having more than 7 drinks per week. Vegetable

consumption was considered yes if the respondents

reported consuming vegetables 1 or more times per day

and no if they consumed vegetables less than 1 time per

day. Similarly, fruit consumption of 1 or more times per day

or less than 1 time per day was categorized as yes or no,

respectively. Further details about these variables can be

found in the BRFSS 2015 data documentation.12

Independent Variables

Key Independent Variable
Presence or absence of depression is the key independent

variable of this study. Presence of depression was
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ascertained when a survey participant responded yes to

the question, Has a doctor, nurse, or other health care

professional ever told you that you have a depressive

disorder, including depression, major depression, dysthymia,

or minor depression? Existing studies using BRFSS data

have used a similar definition to identify the presence of

depression.18,19

Other Independent Variables

Other independent variables consist of various health,

socioeconomic, and demographic factors. Health factors

include concurrent conditions, such as cancer, arthritis,

asthma, cardiovascular disease, diabetes, or hypertension.

Other health variables include perceived general health,

presence of activity limitations, received needed emo-

tional support, level of physical health, level of mental

health, and level of functional health. Socioeconomic

factors include education, employment, family income,

insurance status, and usual source of care. Demographic

factors include age, sex, race/ethnicity, marital status,

region of the US residence and metropolitan area. Table 1

shows how these other independent variables were

categorized in this study.

Statistical Analysis

Chi-square tests were used for univariate analysis, and

binomial logistic regression was used for multivariable

analyses to assess the differences in health behaviors

between MI survivors with or without depression. The final

multivariable logistic regression models adjusted for all

independent variables of this study. SAS version 9.4 (SAS

Institute Inc, Cary, NC) was used to conduct all analyses,

and an a priori a of 0.05 was considered to be statistically

significant.

Results

Characteristics of MI Survivors

Distribution of the health, socioeconomic, and demo-

graphic factors are presented in Table 1. Our final study

sample consists of 20 483 adults with MI among whom

5343 (26.19%) reported having depression. Compared to

MI survivors without depression, those with depression

were typically more often females, younger (50 to 64

years), separated or divorced, unemployed, without

higher education, and with a lower family income.

Unsurprisingly, depressed MI survivors showed significant-

ly more health problems (arthritis, asthma, diabetes,

hypertension, but not cancer) compared to MI survivors

without depression. Moreover, MI survivors reported

higher activity limitations and poorer physical and mental

health status as well as lower functional health status in

comparison to MI survivors without depression.

Health Behaviors of MI Survivors Compared
to Non-MI Controls

Health behaviors of depressed MI survivors and nonde-

pressed MI controls are exhibited in Table 2. The MI

survivors with depression were more likely to be obese

(42.61% vs 35.50%; P , .0001), have less physical activity

(32.16% vs 45.08%; P , .0001), are more current smokers

(29.49% vs 15.63%; P , .0001), and engage in heavy

drinking (3.93% vs 3.25%; P , .0001) compared to MI

survivors without depression. The MI survivors with

depression were also less likely to consume the recom-

mended daily amount of fruit (52.28% vs 57.61%;

P , .001) and vegetables (69.44% vs 74.06%; P¼.0021)
compared to those without depression. However, MI

survivors with depression reported less consumption of

any drink compared to those without depression (28.20%

vs 37.17%, P , .0001).

Multivariable Findings of Health Behaviors

Table 3 demonstrates that, after adjusting for all

independent variables, MI survivors with depression were

more likely to be overweight or obese (adjusted odds ratio

[AOR]¼ 1.39; 95% confidence interval [CI] 1.17, 1.67;

P¼.0003), be smokers (AOR¼ 1.65; 95% CI 1.34, 2.03;

P , .0001), and complete less than the weekly recom-

mend amount of physical activity (AOR¼0.76; 95% CI

0.64, 0.89; P¼.0009). The MI survivors with depression

were found to consume less alcohol (AOR¼0.77; 95% CI

0.64, 0.91; P¼.0003) than those without depression.

Discussion

The findings of our study demonstrate that MI survivors

with depression have higher odds of poor health

behaviors (increased BMI, less physical activity, and more

smoking) compared to MI survivors without depression.

Making appropriate interventions related to health

behavior patterns is critical in reducing economic burden

and reducing disease state–related morbidity and mortal-

ity.

The CDC20 recommends that, for substantial health

benefits, adults should do at least 150 minutes a week

of moderate-intensity or 75 minutes a week of vigorous-

intensity aerobic activity. One of the approaches to

include exercise into the regular activities of an MI

survivor is utilizing the cardiac rehabilitation services that

encompass several different coordinated and multiple

interventions (eg, exercise, education, risk modification,

and counseling).21,22 A systematic review and meta-

analysis22 of 48 randomized controlled trials (total pooled

N¼8940) observed that exercise-based cardiac rehabili-
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TABLE 1: Sample description of myocardial infarction (MI) survivors with and without depressiona

MI With Depression MI Without Depression

Predisposing Factors N Weighted % N Weighted % P Value

Age ,.0001

50 to 64 2319 52.87 3800 33.07

65 and older 3024 47.13 11 340 66.93

Sex ,.0001

Female 2895 47.71 5940 33.19

Male 2448 52.29 9200 66.81

Race/ethnicity .0028

White 4177 73.73 12 544 78.16

Non-white 1068 26.27 2329 21.84

Marital status ,.0001

Married 2118 42.59 7761 57.62

Widowed 1353 20.43 4097 20.93

Separated/divorced 1510 30.93 2422 16.75

Never married 346 6.06 807 4.69

Education ,.0001

,High school 892 28.24 1856 21.81

High school graduate 1787 31.43 5207 32.95

Some college 1591 28.84 4063 29.06

College graduate 1062 11.49 3958 16.18

Employment status ,.0001

Employed 618 11.9 2901 21.28

Unemployed 4697 88.1 12 167 78.72

Family income, $ ,.0001

,25k 2500 48.61 4648 31.5

25k to 35k 569 9.61 1770 10.93

35k to 50k 547 9.84 2018 14.38

50k to 75k 411 6.91 1788 11.73

.75k 414 7.64 2214 14.79

Missing or unknown 902 17.39 2702 16.67

Insurance status .1277

Yes 5114 94.12 14 645 95.62

No 218 5.88 457 4.38

Usual source of care .5455

Yes 5071 94.29 14 305 94.9

No 253 5.71 772 5.1

Region of the United States .1109

Northeast 891 17.11 2555 18.86

Midwest 1415 21.69 4351 23.42

South 1831 43.56 4990 40.12

West 1117 17.65 3053 17.6

Metro area .0043

Yes 2389 73.28 7311 77.36

No 1324 26.72 3853 22.64

Cancer .7447

Yes 1616 28.78 4731 29.27

No 3728 71.2 10 406 70.73
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tation was associated with 20% (odds ratio¼0.80; 95% CI

0.68, 0.93) and 26% (odds ratio¼0.74; 95% CI 0.61, 0.96)

reduction in all-cause mortality and cardiac mortality,

respectively, compared to usual care among individuals

with coronary heart disease. An existing study23 has

demonstrated that individuals with coronary heart disease

and comorbid depression who completed a cardiac

rehabilitation program had 73% mortality risk reduction

compared to depressed individuals with coronary heart

disease who did not complete the cardiac rehabilitation

program. Moreover, it has also been observed that

improving exercise capacities even by a modest amount

is associated with reduction of depression and depression-

related mortality.23-25 Our study found that, in a nationally

representative sample in the United States of MI survivors

who were depressed were less likely to reach the 150 min/

wk of moderate-intensity exercise goal than those without

depression. This suggests that those suffering from

depression may experience greater difficulty engaging in

physical activity. Because symptoms of depression include

TABLE 1: Sample description of myocardial infarction (MI) survivors with and without depressiona (continued)

MI With Depression MI Without Depression

Predisposing Factors N Weighted % N Weighted % P Value

Arthritis ,.0001

Yes 3924 73.29 8145 51.83

No 1381 26.71 6880 48.17

Asthma ,.0001

Yes 1428 28.33 2113 14.34

No 3877 71.67 12 970 85.66

Diabetes ,.0001

Yes 2342 44.09 5233 67.68

No 2992 55.91 9880 62.62

Hypertension ,.0001

Yes 4191 79.57 11 158 73.16

No 1131 20.43 3920 26.84

Perceived general health ,.0001

Excellent/very good 530 8.15 3389 21.76

Good 1243 19.81 5263 34.44

Fair/poor 3540 72.04 6408 43.8

Activity limitations ,.0001

Yes 3902 75.3 6509 42.37

No 1407 24.7 8507 57.53

Received needed emotional support ,.0001

Always/usually 44 23.25 61 9.33

Sometimes 37 18.52 67 8.53

Rarely/never 126 58.23 564 82.14

Physical health ,.0001

Good 1276 21.59 7418 50.23

Medium 1691 32.92 4005 27.91

Bad 2172 45.46 3103 21.86

Mental health ,.0001

Good 1644 29.78 12 041 79.51

Medium 1825 32.72 2125 15.09

Bad 1666 37.51 632 5.39

Functional health ,.0001

Good 2084 37.23 10 880 72.14

Medium 1414 27.19 2234 15.86

Bad 1649 35.58 1719 12.00

aBased on 20 483 MI survivors aged 50 or older; 5343 (26.19%) reported having depression.
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hopelessness and decreased motivation and energy,

simply instructing MI survivors suffering from depression

on the recommended amounts of physical activity is likely

to be ineffective.26 Interventions to treat depression

specifically (eg, pharmacotherapy, psychotherapy) should

be considered to help eliminate these symptoms that are

a barrier to adhering to the CDC recommended exercise

goals.27 However, it should be kept in mind that another

TABLE 2: Comparison of health behavior domains between survivors of myocardial infarction (MI) with and without
depressiona

MI With Depression MI Without Depression

Health Behavior Domain N Weighted % N Weighted % P Value

Body mass index ,.0001

Normal weight/underweight 1149 21.84 3983 25.76

Overweight 1755 35.55 5738 38.74

Obese 2231 42.61 4921 35.5

Smoking status ,.0001

Current 1403 29.49 2143 15.63

Former 2248 40.96 7236 48.67

Never 1661 29.55 5673 36

Heavy drinking ,.0001

Yes 171 3.93 422 3.25

No 1265 23.26 5078 33.42

Last 30 d no drink 3836 72.81 9351 63.33

Flu shot .7115

Yes 3237 57.41 9152 56.83

No 2083 42.59 5950 43.17

Physical checkup, y .1581

,2 4858 91.63 13 994 93.66

2 to 4 178 3.49 392 2.74

�5 172 4.01 442 3.06

Never 37 0.87 81 0.55

Cholesterol checkup, y .1346

,2 4917 93.25 14 082 94.59

2 to 4 113 3.15 244 1.77

�5 52 0.89 151 1.11

Never 110 2.71 286 2.53

Any drink ,.0001

Yes 1471 28.2 5612 37.17

No 3836 71.8 9351 62.83

Fruit consumption .001

Yes 2859 52.28 8917 57.61

No 2295 47.72 5583 42.39

Vegetable consumption .0021

Yes 3597 69.44 10 682 74.06

No 1471 30.56 3522 25.94

Physical activity ,.0001

Recommended 1814 32.16 7043 45.08

Not recommended 785 14.29 1779 12.62

None 2544 50.3 5690 38.16

Unknownb 200 3.26 628 4.14

aBased on 20 483 MI survivors aged 50 or older; 5343 (26.19%) reported having depression.
bCategory denotes missing, do not know, or refused.
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possible explanation for not meeting the recommended

physical activity level might be the severity of MI and the

clinical condition of the MI survivor. Safety concerns about

unsupervised exercise in this population have led to the

development of medically supervised exercise programs

that have minimal risks,28 and MI survivors should be

slowly included in these supervised programs for im-

proved health outcomes.

The American Heart Association/American College of

Cardiology (AHA/ACC) recommends weight loss for

individuals with coronary artery disease and a BMI � 25

kg/m2.2,29 This is mainly owing to the fact that overweight

and obesity are independent risk factors of metabolic

syndrome,30 and existing literature31 has shown that,

among older adults who are overweight or obese, with

and without metabolic syndrome, have an increased

cardiovascular event and mortality risk, particularly

among males. Hence, metabolic syndrome should be

screened for in all MI survivors to prevent negative health

outcomes. Furthermore, 1 study32 found that, in individ-

uals presenting with a ST-elevated MI and left ventricular

dysfunction, BMI appeared to be a significant predictor of

inducible-ventricular tachycardia and all-cause mortality.

In our study, it was found that MI survivors with

depression had a larger BMI than those without depres-

sion. As previously mentioned, symptoms of depression

include decreased motivation, energy, and sometimes

increased appetite.26 Therefore, it makes sense that MI

survivors with depression would be at increased risk of

having a higher BMI because these symptoms can lead to

more inactivity, overeating, and decreased motivation to

make lifestyle changes. However, according to a recent

review article,33 treatment of obesity or depression

(among individuals with co-occurring obesity and depres-

sion) helps in improving the prognosis of the other

condition. Health care providers should also keep in mind

that individuals with depression, in many cases, are on

antidepressant and/or antipsychotic treatment that can

lead to weight gain.34 Thus, the interaction of depression

and obesity is complex and might be more pronounced

among MI survivors. So it is critically important to develop

appropriate interventions to decrease the higher BMI

among MI survivors with depression for improved health

outcomes.

The AHA/ACC guidelines for MI survivors recommend a

goal of complete smoking cessation utilizing counseling,

pharmacological therapy, and formal smoking cessation

programs.35 One of the major reasons for recommending

complete smoking cessation among MI survivors is that it

has been observed that smoking cessation is associated

with 40% and 30% lower risk of all-cause mortality and

recurrent MI, death, or heart failure hospitalizations,

respectively, among MI survivors.36 It is concerning that,

according to our study findings, MI survivors with

depression were more likely to continue smoking than

MI survivors without depression. This behavior could be

due to lack of emotional and health care–related support

in the rehabilitation process of MI, and therefore,

education on smoking cessation treatment options should

be a part of the treatment plan. An existing study37

demonstrated that utilization of a proactive strategy to

offer intensive smoking cessation intervention using

motivational interviewing to hospitalized individuals with

acute coronary syndrome who were smokers was

significantly associated with the use of smoking cessation

counseling and increased chances of smoking abstinence

TABLE 3: Adjusted odds ratios (AOR) and 95% confidence
intervals (CI) for multivariable comparison of health
behaviors between myocardial infarction (MI) survivors
with depression compared to MI survivors without depres-
siona

Health Behavior Domain AOR 95% CI P Value

Flu immunization

Yes 0.98 0.83, 1.16 .84

No Ref

Last physical checkup, y

,2 0.91 0.68, 1.23 .5348

�2 Ref

Last cholesterol check, y

,2 0.75 0.56, 1.00 .0478

�2 Ref

Body mass index

Overweight/obese 1.39 1.17, 1.67 .0003

Normal weight/underweight Ref

Physical activity, min/wk

�150 0.76 0.64, 0.89 .0009

,150 Ref

Smoking status

Smoker 1.65 1.34, 2.03 ,.0001

Nonsmoker Ref

Alcohol consumption

Yes 0.77 0.64, 0.91 .0003

No Ref

Heavy drinking

Yes 0.9 0.61, 1.29 .5402

No Ref

Vegetable consumption

Yes 0.84 0.71, 1.00 .0458

No Ref

Fruit consumption

Yes 0.93 0.79, 1.09 .3558

No Ref

Ref¼ reference.
aBased on 20 483 MI survivors aged 50 or older; 5343 (26.19%) reported
having depression.

Ment Health Clin [Internet]. 2020;10(4):222-31. DOI: 10.9740/mhc.2020.07.222 228



at the end of 1 year from hospitalization. Thus, health care

providers can use this strategy to reduce or eliminate

smoking among MI survivors post–hospital discharge.

The AHA/ACC Foundation recommends moderate con-

sumption of alcohol, defined as up to 1 drink per day for

women and up to 2 drinks per day for men, for secondary

prevention of MI.38 Although higher alcohol consumption

is associated with higher risk of MI, small-to-moderate

amounts of alcohol consumption among MI survivors have

been observed to be associated with lower total mortality,

reduced chances of major coronary event, and slowing

atherosclerosis progression as well as decreased platelet

activity and vascular tone.39-41 It is reassuring that our

study findings indicate that depressed MI survivors were

less likely to consume alcohol compared to those without

depression as comorbid depression and alcohol consump-

tion is common42 and is associated with persistence of

symptoms.43 Although our study findings were not able to

precisely differentiate individuals who would benefit for

their MI survival based on their alcohol consumption,

health care providers should screen for alcohol use at

routine visits to identify stressors that may be contribut-

ing to heavy consumption and refer to treatment services

when necessary.

Although it is well established that addressing lifestyle

factors, such as exercise, diet, and substance use, are

important for reducing morbidity and mortality in post-MI

survivors, it is important to recognize that changing these

behaviors is difficult. Adhering to the previously men-

tioned health behavior guidelines requires a considerable

amount of time, effort, and motivation. This can be

challenging even in the absence of a depression diagnosis,

which is exhibited in our findings when many individuals in

the post-MI without depression group reported engaging

in no physical activity. Therefore, addressing ambivalence

for implementing these lifestyle recommendations is a

crucial component of the treatment plan. Evidence has

shown that more patient-centered approaches lead to

better outcomes.44,45 Motivational interviewing is an

example of a patient-centered approached to care in

which the health care provider helps patients explore and

resolve existing ambivalence to behavior changes that are

discussed.46 This type of communication strategy should

be used in combination with depression treatment in post-

MI survivors suffering from depression.

Strengths of this study include a nationally representative

sample and measuring a variety of health behaviors.

Although the sample representation is conducted nation-

wide, these data are self-reported (eg, clinical assessment

to establish validity of depression and MI diagnosis was

not feasible) and are vulnerable to recall bias and over-

reporting or underreporting engagement of health be-

haviors in question. Time since MI and the total number of

previous MI events was not available within the data set

and, therefore, could not be analyzed as a potential

confounder. Causal inferences cannot be reached due to

the cross-sectional study design.

Conclusion

The MI survivors with comorbid depression were more

likely to engage in poor health behaviors than MI survivors

without depression. It is important to treat comorbid

depression in this population to help eliminate symptoms

that may hinder the ability to implement lifestyle

recommendations for secondary MI prevention. Future

studies should investigate the impact of depression

treatment and motivational interviewing on health-

related behaviors in this population.

Acknowledgments

This study used data from a publicly available Behavioral Risk
Factor Surveillance System survey. The data can be freely
downloaded from the following website: https://www.cdc.gov/
brfss/annual_data/annual_2015.html.

References

1. Centers for Disease Control and Prevention (CDC). Heart disease

statistics and maps: heart disease facts; 2019 [cited 2019 Dec

20]. Available from: https://www.cdc.gov/heartdisease/facts.htm

2. Smith SC Jr, Allen J, Blair SN, Bonow RO, Brass LM, Fonarow

GC, et al. AHA/ACC guidelines for secondary prevention for

patients with coronary and other atherosclerotic vascular

disease: 2006 update: endorsed by the National Heart, Lung,

and Blood Institute. Circulation. 2006;113(19):2363-72. DOI: 10.

1161/CIRCULATIONAHA.106.174516. PMID PMID: 16702489.

[Erratum in: Circulation. 2006;113(22):e847.]

3. Feng L, Li L, Liu W, Yang J, Wang Q, Shi L, et al. Prevalence of

depression in myocardial infarction: a PRISMA-compliant meta-

analysis. Medicine (Baltimore). 2019;98(8):e14596. DOI: 10.1097/

MD.0000000000014596. PubMed PMID: 30813183.

4. Meijer A, Conradi HJ, Bos EH, Thombs BD, van Melle JP, de

Jonge P. Prognostic association of depression following myo-

cardial infarction with mortality and cardiovascular events: a

meta-analysis of 25 years of research. Gen Hosp Psychiatry.

2011;33(3):203-16. DOI: 10.1016/j.genhosppsych.2011.02.007.

PubMed PMID: 21601716.

5. Frasure-Smith N, Lesperance F, Talajic M. Depression following

myocardial infarction: impact on 6-month survival. JAMA. 1993;

270(15):1819-25. PubMed PMID: 8411525.

6. Frasure-Smith N, Lespérance F, Talajic M. Depression and 18-

month prognosis after myocardial infarction. Circulation. 1995;

91(4):999-1005. DOI: 10.1161/01.cir.91.4.999. PubMed PMID:

7531624.

7. Liu Y, Ozodiegwu ID, Yu Y, Hess R, Bie R. An association of

health behaviors with depression and metabolic risks: data from

2007 to 2014 U.S. National Health and Nutrition Examination

Survey. J Affect Disord. 2017;217:190-6. DOI: 10.1016/j.jad.2017.

04.009. PubMed PMID: 28412644.

8. McKay KA, Tremlett H, Fisk JD, Patten SB, Fiest K, Berrigan L, et

al. Adverse health behaviours are associated with depression and

anxiety in multiple sclerosis: a prospective multisite study. Mult

Ment Health Clin [Internet]. 2020;10(4):222-31. DOI: 10.9740/mhc.2020.07.222 229

https://www.cdc.gov/brfss/annual_data/annual_2015.html
https://www.cdc.gov/brfss/annual_data/annual_2015.html
https://www.cdc.gov/heartdisease/facts.htm
dx.doi.org/10.1161/CIRCULATIONAHA.106.174516
dx.doi.org/10.1161/CIRCULATIONAHA.106.174516
http://www.ncbi.nlm.nih.gov/pubmed/16702489
dx.doi.org/10.1097/MD.0000000000014596
dx.doi.org/10.1097/MD.0000000000014596
http://www.ncbi.nlm.nih.gov/pubmed/30813183
dx.doi.org/10.1016/j.genhosppsych.2011.02.007
http://www.ncbi.nlm.nih.gov/pubmed/21601716
http://www.ncbi.nlm.nih.gov/pubmed/8411525
dx.doi.org/10.1161/01.cir.91.4.999
http://www.ncbi.nlm.nih.gov/pubmed/7531624
dx.doi.org/10.1016/j.jad.2017.04.009
dx.doi.org/10.1016/j.jad.2017.04.009
http://www.ncbi.nlm.nih.gov/pubmed/28412644


Scler. 2016;22(5):685-93. DOI: 10.1177/1352458515599073.

PubMed PMID: 26245214; PubMed Central PMCID: PMC4819567.

9. Ellis C, Grubaugh AL, Egede LE. The association between major

depression, health behaviors, and quality of life in adults with

stroke. Int J Stroke. 2012;7(7):536-43. DOI: 10.1111/j.1747-4949.

2011.00708.x. PubMed PMID: 22151696.

10. Verger P, Lions C, Ventelou B. Is depression associated with

health risk-related behaviour clusters in adults? Eur J Public

Health. 2009;19(6 ):618-24. DOI: 10.1093/eurpub/ckp057.

PubMed PMID: 19403786.

11. Centers for Disease Control and Prevention (CDC). Behavioral

Risk Factor Surveillance System (BRFSS) [database on the

Internet] 2016 [cited 2019 Dec 18]. Available from: https://www.

cdc.gov/brfss/index.html

12. Centers for Disease Control and Prevention (CDC). 2015 BRFSS

survey data and documentation [cited 2019 Nov 10]. Available

from: https://www.cdc.gov/brfss/annual_data/annual_2015.html

13. Centers for Disease Control and Prevention (CDC). Behavioral

Risk Factor Surveillance System: 2015 summary data quality

report; 2015 [cited 2019 Dec 10]. Available from: https://www.

cdc.gov/brfss/annual_data/2015/pdf/2015-SDQR.pdf

14. Pierannunzi C, Hu SS, Balluz L. A systematic review of

publications assessing reliability and validity of the Behavioral

Risk Factor Surveillance System (BRFSS), 2004-2011. BMC Med

Res Methodol. 2013;13:49. DOI: 10.1186/1471-2288-13-49.

PubMed PMID: 23522349.

15. Nelson DE, Holtzman D, Bolen J, Stanwyck CA, Mack KA.

Reliability and validity of measures from the Behavioral Risk

Factor Surveillance System (BRFSS). Soz Praventivmed. 2001;46

Suppl 1:S3-42. PubMed PMID: 11851091.

16. Osei AD, Mirbolouk M, Orimoloye OA, Dzaye O, Uddin SMI,

Benjamin EJ, et al. Association between e-cigarette use and

cardiovascular disease among never and current combustible-

cigarette smokers. Am J Med. 2019;132(8):949-54.e2. DOI: 10.

1016/j.amjmed.2019.02.016. PubMed PMID: 30853474.

17. Alzahrani T, Nguyen T, Ryan A, Dwairy A, McCaffrey J, Yunus R,

et al. Cardiovascular disease risk factors and myocardial

infarction in the transgender population. Circ Cardiovasc Qual

Outcomes. 2019;12(4):e005597. DOI: 10.1161/CIRCOUTCOMES.

119.005597. PubMed PMID: 30950651.

18. Joshi N, Khanna R, Shah RM. Relationship between depression

and physical activity, disability, burden, and health-related

quality of life among patients with arthritis. Popul Health

Manag. 2015;18(2):104-14. DOI: 10.1089/pop.2014.0062.

PubMed PMID: 25247246.

19. Gerbi GB, Ivory S, Archie-Booker E, Claridy MD, Miles-

Richardson S. Factors associated with self-reported history of

depression diagnosis among cancer survivors aged 18 years and

over in the United States. Psychooncology. 2018;27(8):2039-44.

DOI: 10.1002/pon.4770. PubMed PMID: 29776008.

20. Centers for Disease Control and Prevention (CDC). Physical

activity: physical activity basics; 2019 [cited 2019 Dec 29].

Available from: https://www.cdc.gov/physicalactivity/basics/

index.htm?CDC_AA_refVal¼https%3A%2F%2Fwww.cdc.gov%

2Fcancer%2Fdcpc%2Fprevention%2Fpolicies_practices%

2Fphysical_activity%2Fguidelines.htm

21. Leon AS, Franklin BA, Costa F, et al. Cardiac rehabilitation and

secondary prevention of coronary heart disease: an American

Heart Association scientific statement from the Council on

Clinical Cardiology (Subcommittee on Exercise, Cardiac Reha-

bilitation, and Prevention) and the Council on Nutrition, Physical

Activity, and Metabolism (Subcommittee on Physical Activity),

in collaboration with the American Association of Cardiovascular

and Pulmonary Rehabilitation. Circulation. 2005;111(3):369-76.

DOI: 10.1161/01.CIR.0000151788.08740.5C. PubMed PMID:

15668354.

22. Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani H, Rees K, et

al. Exercise-based rehabilitation for patients with coronary heart
disease: systematic review and meta-analysis of randomized
controlled trials. Am J Med. 2004;116(10):682-92. DOI: 10.1016/j.
amjmed.2004.01.009. PubMed PMID: 15121495.

23. Milani RV, Lavie CJ. Impact of cardiac rehabilitation on
depression and its associated mortality. Am J Med. 2007;
120(9):799-806. DOI: 10.1016/j.amjmed.2007.03.026. PubMed
PMID: 17765050.

24. Lavie CJ, Thomas RJ, Squires RW, Allison TG, Milani RV. Exercise
training and cardiac rehabilitation in primary and secondary
prevention of coronary heart disease. Mayo Clin Proc. 2009;
84(4):373-83. DOI: 10.1016/S0025-6196(11)60548-X. PubMed
PMID: 19339657.

25. Lichtman JH, Bigger JT, Blumenthal JA, Frasure-Smith N,
Kaufmann PG, Lespérance F, et al. Depression and coronary heart
disease: recommendations for screening, referral, and treatment: a
science advisory from the American Heart Association Prevention

Committee of the Council on Cardiovascular Nursing, Council on
Clinical Cardiology, Council on Circulation. 2008;118(17):1768-75.
DOI: 10.1161/CIRCULATIONAHA.108.190769. PubMed PMID:
18824640.

26. Kanter JW, Busch AM, Weeks CE, Landes SJ. The nature of
clinical depression: symptoms, syndromes, and behavior anal-
ysis. Behav Anal. 2008;31(1):1-21. DOI: 10.1007/bf03392158.
PubMed PMID: 22478499.

27. Bauer M, Pfennig A, Severus E,Whybrow PC, Angst J, Möller H-J.
World Federation of Societies of Biological Psychiatry (WFSBP)
guidelines for biological treatment of unipolar depressive
disorders, part 1: update 2013 on the acute and continuation
treatment of unipolar depressive disorders. World J Biol

Psychiatry. 2013;14(5):334-85. DOI: 10.3109/15622975.2013.
804195. PubMed PMID: 23879318.

28. Franklin BA, Bonzheim K, Gordon S, Timmis GC. Safety of
medically supervised outpatient cardiac rehabilitation exercise

therapy: a 16-year follow-up. Chest. 1998;114(3):902-6. DOI: 10.
1378/chest.114.3.902. PubMed PMID: 9743182.

29. Smith SC Jr, Blair SN, Bonow RO, et al. AHA/ACC Scientific
Statement: AHA/ACC guidelines for preventing heart attack and

death in patients with atherosclerotic cardiovascular disease:
2001 update: a statement for healthcare professionals from the
American Heart Association and the American College of
Cardiology. Circulation. 2001;104(13):1577-9. DOI: 10.1161/
hc3801.097475. PubMed PMID: 11571256.

30. Sherling DH, Perumareddi P, Hennekens CH. Metabolic syn-
drome. J Cardiovasc Pharmacol Ther. 2017;22(4):365-7. DOI: 10.
1177/1074248416686187. PubMed PMID: 28587579.
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