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Depression increases the onset of cardiovascular
disease over and above other determinants in
older primary care patients, a cohort study
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Abstract

Background: To determine if major depressive disorder (MDD) in older primary care patients is an independent risk
factor for cardiovascular events.

Methods: A cohort of 143 primary care patients with depression and 139 non-depressed controls without depression
(both aged over 55 years, matched for age and gender) from the Netherlands was evaluated for 2 years. MDD was
diagnosed according to DSM-IV—criteria. During the follow-up period, information was collected on physical health,
depression status and behavioural risk factors. CVD end points were assessed with validated annual questionnaires and
were crosschecked with medical records.

Results: Thirty-four participants experienced a cardiovascular event, of which 71 % were depressed: 27/134 with MDD
(20.1 %) and 9/137 controls (6.6 %). MDD was associated with a hazard ratio of 2.83 (p value 0,004, 95 % Cl 1.32 to 6.05)
for cardiovascular events. After adjustment for cardiovascular medication, the hazard ratio was 2.46 (95 % Cl 1.14 to 5.30).

Conclusions: In a 2-year follow-up period, baseline MDD increased the risk for CVD in older primary care patients
compared with controls, over and above well-known cardiovascular risk factors.

Keywords: Major depression, Primary care, Elderly, Cardiovascular health

Background
The World Health Organization (WHO) projects that
both cardiovascular disease (CVD) and major depressive
disorder (MDD) generate the greatest loss of ‘disability-
adjusted life years’ in 2030 [1]. CVD is a leading cause of
death worldwide [2]. However, whether MDD is also an
independent risk factor for the onset of CVD remains
controversial [3—5]. With MDD being a possible modifi-
able risk factor for CVD, more research is necessary to
examine to what extent MDD poses a risk for the onset
of CVD and by what mechanism it functions.

Only a few of the studies that take into account a large
number of risk factors have examined longitudinal asso-
ciations between MDD and CVD. Studies with positive
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associations show much heterogeneity in methodology
and outcomes. Two studies found an association but
only among elderly women [6, 7]. Ariyo found an in-
creased risk but only for those with the highest mean
depression score [8], whereas Penninx found an associ-
ation for newly depressed but not for chronically de-
pressed patients [9]. MDD is positively associated with
excess mortality [5, 10]. Luukinen could only find an as-
sociation between MDD and subsequent sudden cardiac
death [11]. However, in a 12-year prospective cohort
study among elderly non-institutionalized Australians,
depression was not associated with CVD incidence or
mortality [12].

The screening of over 5000 Dutch persons aged 55+
years visiting their general practitioner (GP) showed a
high prevalence of 14 % of MDD among this group, with
only 23 % being treated with antidepressants [13]. MDD,
CVD and their risk factors are all prevalent in older adults.
We, therefore, wanted to examine in a prospective 2 year
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cohort study to what extent older GP patients with MDD
indeed have an increased risk of developing CVD, and, if
so, whether the increased risk is independent of other
known risk factors for cardiovascular events.

Methods

Study design

This longitudinal two-year prospective cohort study
compared 143 primary care patients with depression and
139 non-depressed controls without depression (both
aged over 55 years), on the primary endpoint of CVD
morbidity and mortality.

Setting
This study was conducted in 14 general practices in the
Netherlands, from February 2002 to July 2003.

Participants

The eligibility criteria were that patients fulfilled criteria
for MDD according to the Diagnostic and Statistical
Manual of mental disorders IV (DSM-IV). The exclusion
criteria included severe cognitive impairment (Mini-
Mental State Examination score below 18), treatment for
current depression or treatment within the past six
months (antidepressant therapy or psychotherapy) and
treatment for psychosis.

Sources and methods of selection

Individuals of 55 years of age or older visiting one of the
participating general practices were recruited by means
of a two-stage screening procedure as previously de-
scribed in detail [14]. This two-staged screening was
considered the most practical approach. Firstly, individ-
uals were sent a validated depression screening question-
naire (n =6719): the Geriatric Depression Scale 15-item
(GDS-15) [15]. Secondly, respondents (n=4301) who
scored five points or more (N=843) on the GDS-15
were asked to participate in a diagnostic interview by a
trained interviewer using the validated Primary Care
Evaluation of Mental Disorders (PRIME-MD, range 0-9)
[16]. The participating MDD patients were matched on
sex and age to a person with a negative GDS-15 score
of less than five. One week prior to the physical exam-
ination, the severity of the depressive symptoms was
measured with the Montgomery Asberg Depression
Rating Scale (MADRS) [17]. Controls with a score of
ten or higher (n=11) on the MADRS, and MDD pa-
tients who scored under 10 (# = 8) were excluded from
the comparison.

Follow-up

During the follow-up period of 24 months, data were
collected every 6 months by means of a) telephone inter-
views for the psychopathological and cardiovascular
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measures and b) written questionnaires for the lifestyle
domains. All participants gave their written informed
consent prior to inclusion in the study. The ethical com-
mittee of the VU University Medical Centre approved
the study.

Matching criteria and number of controls per case

Of the 432 potential participants with depression, 300
with depression were expected to be available (20-25 %
non-response) for interviews and half was expected to
have MDD. The screening and interview procedure re-
sulted in the inclusion of 143 primary care participants
with MDD and the exclusion of 62 persons.

Variables

Outcomes

CVD included ischaemic heart disease (acute myocardial
infarction, angina pectoris or chronic ischaemic heart
disease: ICD-10 code 120-25), cerebrovascular disease
(transient ischaemic attack (TIA) or stroke: ICD-10 code
160-69 and G45), and other (heart failure, conduction
disorders and vascular disease: 134-37, 45-50, 71-77). A
previous history of CVD was assessed by asking the par-
ticipants if they had ever had a heart attack or other
heart condition, vascular disease, TIA or stroke. Inde-
pendent interviewers assessed CVD events through
interviewing the participants and these were cross-
checked with the GP medical files to determine the time
of the event. All events were coded according to the
International Classification of Diseases, Tenth Revision
(ICD-10).

Exposures

At baseline, a trained independent interviewer used a
structured interview and performed physical and labora-
tory examinations. More details of the methods are de-
scribed elsewhere [14]. The interview and physical and
laboratory examinations covered:

a) Demographics

b) CVD disease status. This was determined by asking
about actual CVD, medical history and the presence
of hypertension, hypercholesterolemia and diabetes
mellitus.

¢) Cardiovascular medication was classified according
to the Anatomical Therapeutic Chemical classification
(ATC code). Use of beta-blockers, calcium antagonists,
ACE-inhibitors, diuretics and other medications within
the C category of the ATC system was taken as
additional evidence of CVD or cardiovascular risk
factors (yes/no).

d) Lifestyle factors such as smoking (current smoker or
non-smoker) and physical inactivity (the modified
Baecke questionnaire for elderly) [18].
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e) Physiological factors such as i) systolic and diastolic
blood pressure (SBP, DBP), ii) body mass index
(BMI), iii) heart rate variability (HRV) which is the
standard deviation of all NN intervals on the
electrocardiogram (ECG): HRV SDNN In. HRV may
be a prognostic factor for CVD and be more
prevalent among depressed patients [19]; iv) fasting
glucose (FG), v) High and Low Density Lipoprotein
(HDL and LDL) and vi) inflammation markers such
as CRP and interleukin-6 (IL-6) [20—22].

f) Psychopathology. To evaluate whether patients
fulfilled MDD criteria according to DSM-IV, we used
the validated PRIME-MD interview. The severity of
observer-rated depressive symptoms at baseline was
measured with the MADRS. Anxiety was assessed
with the anxiety scale of the Hospital Anxiety
Depression Scale (HADS-A) [23].

All of the above exposure variables were tested in bi-
variate association with the onset of CVD among per-
sons with MDD and controls.

Study size

In a sample of older adults, we assumed to find at least
28 % new cardiovascular events in 3 years in the MDD
sample and 14 % in the controls [24]. With o = 0.05 and
B=0.2, and the expected percentage difference for new
CVD events of 14 % (28-14 %), a control-group of 145
would provide sufficient power to answer our question.

Quantitative variables handling
Variables not normally distributed were log-linear trans-
formed (SDNN, triglycerides, CRP, IL_6).

Statistical methods

To determine whether and to what extent the elderly
GP participants with MDD had an increased risk of
developing CVD over controls (the primary hypothesis),
we first compared baseline variables. Differences in demo-
graphic, cardiovascular, psychiatric, lifestyle and physio-
logical factors between depressed and non-depressed
subjects were evaluated using Student’s ¢-test for continu-
ous data and Chi-square test for dichotomous data.

To examine the effect of MDD on time to cardiovas-
cular event and adjust for confounding, we computed
the amount of cardiovascular events occurring within
the follow-up period in MDD participants and controls
with Cox regression models. To assess whether potential
confounders influenced the risk of CVD associated with
depression, we included variables into the model that
were significantly different at baseline and had signifi-
cant bivariate associations with cardiovascular events.
Data were analysed using SPSS 20 and two-tailed test o
levels of <.05 were used to define statistical significance.
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We checked effect modification between prior CVD sta-
tus and depression by adding an interaction term.

Results

Participants

A total of 6719 persons was screened for depressive
symptoms using the GDS-15. Of the approached GP pa-
tients, 293 were identified to have MDD. Of these pa-
tients, 187 were eligible and 76 % of them participated
in our study (n =143). The non-participants (ineligible,
refused) had a comparable gender distribution (66.7 vs.
64.0 % female), but were older (71.55 vs. 67.59 years) and
had a lower average PRIME-MD score (5.86 vs. 6.37) than
the 143 participating index participants. Fig. 1 presents a
flowchart of the recruitment.

Descriptive data

Participant characteristics are briefly presented in Table 1.
The matching process was not entirely successful as 99
women (69 %) and 44 men (31 %) were included in the de-
pressed group and 90 women (65 %) and 44 men (35 %) %
in the controls (p 0.423). Background characteristics
showed that the two groups were comparable, except that
participants with MDD lived alone more often than con-
trols (X* = 12.44, p < 0.001). Both groups had a somewhat
increased CVD risk at baseline. The prevalence of diabetes
was higher among depressed patients than among controls
(X*=5.75, p 0.017), but fasting glucose levels did not dif-
fer, indicating that the diabetics were properly treated for
their condition. Pertaining to lifestyle factors, participants
with MDD were physically more inactive as shown by
their lower mean Baecke physical activity score (p<
0.001). The following physiological factors were different:
BMI levels were 28.2 (SD 5.2) kg/m? and 26.8 (SD 4.2),
with a statistically significant difference at p 0.0018, and
the MDD group had a lower mean HRV as measured on
an ECG (p 0.023). Depressed and non-depressed partici-
pants showed no differences in cholesterol levels or other
physiological parameters.

Depressed participants reflected prevalent cases (81.0 %
with a history of depression), but many of the controls
also had such a history (45.7 %, (X*=37.73, p < 0.001).
As was to be expected, cases scoring much higher on
the MADRS (reflecting our case—control design) had
greater co-morbid anxiety (average four points higher
on HADS-A) (t12.25, df =279, p <0.001) and were five
times more likely to report a panic attack in the last
month (X?=22.37, p<0.001) than controls. Anxiety
levels of HADS-A of 9.9 (SD 2.9) and 6.0 (2.5) were in
the moderately high range.

Outcome data
During the follow-up period of on average 743 days, 36
cardiovascular events were registered: 27 among the
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depressed participants and 9 among non-depressed par-
ticipants (Table 2). Ischaemic heart disease was the cause
of 9.0 % (n=13/143) and 0.7 % (n=1/139) of cardiovas-
cular events in the depressed and the non-depressed
group, respectively. Cerebrovascular events accounted
for 1.4 % of events in the depressed group versus 2.9 %
in the non-depressed group. 7.7 % of events in the de-
pressed group were due to other cardiovascular disease,
in comparison to 3.6 % in the non-depressed group.
Eight participants died during the follow-up period,
three of cardiovascular disease (two depressed partici-
pants and one non-depressed participant) and one
depressed participant of non-cardiovascular disease.
Four-deaths were due to unknown reasons, and all oc-
curred in the depressed group.

Main results

In bivariate analysis between covariates and cardiovascular
events in on average 743 days, depression and a history of
CVD increased the hazard ratio for cardiovascular events
significantly (Table 1). Depression had an unadjusted haz-
ard ratio (HR) for CVD events in older general practice
patients of 2.83 (95 % confidence interval (CI) 1.32 to
6.05). As the MADRS score was highly correlated with de-
pression status (Pearson correlation 0.79), we excluded it
from the analyses. Only CVD medication at baseline was
significantly associated with both baseline depression sta-
tus and outcome and remained in the model. After adjust-
ment for CVD medication, the hazard ratio decreased

slightly to 246 (95 % CI 1.14 to 5.30). Other models
showed similar slight reductions in HR for depression on
cardiovascular events. Survival curves according to the
adjusted Cox model are shown in Fig. 2. No evidence for
effect modification between prior CVD status and depres-
sion was seen.

Discussion

In this study on the longitudinal association between de-
pression and cardiovascular diseases, we found that older
general practice patients with major depressive disorder
were significantly more likely to have a cardiovascular
event during two years of follow-up than non-depressed
elderly participants. CVD medication confounded the as-
sociation between MDD and CVD events, but other
known risk factors, including co-morbid CVD, lifestyle
factors and physiological factors did not.

Previous investigations on the association between de-
pression and CVD events have had mixed results [7], or
even no result [25]. A recent systematic review of fifteen
studies with people without heart disease who were ex-
posed to depression concludes that most but not all
studies find an association between depression and car-
diac outcome. Our estimate seems higher than their
overall relative risk (RR) estimates of approximately 1.5
(0.64 to 6.9) for developing an acute coronary syndrome.
Our impression is that depression seems to act more as
an independent risk factor to cardiovascular events, ra-
ther, than promote them through indirect means [26].
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Table 1 Differences in baseline characteristics between participants (n, %)

Category Risk factor MDD Controls Adjusted HR (95 % Cl)
Background Age, y, mean (SD) 679 (8.7) 67.6 (7.5)
Gender (male) 4 (30.8) 49 (35.3)
Living alone** 2 (50.3) 41 (29.7)
Education (low) 5 (38.5) 62 (44.6)
Religion (yes) 0 (49.0) 64 (46.0)
CVD status CvD* 1(25.6) 19 (14.7)
Hypertension 54 (44.6) 48 (35.6)
Hypercholesterolemia 32 (264) 31 (230
Diabetes* 14 (11.6) 5(3.7)
Family history of CVD 6 (39.2) 56 (40.3)
CVD medication®* 5 (594) 62 (40.6) 254 (1.19 to 5.44)
Chron. illnesses, mean (SD)* 39 (23) 3.1.0)
Lifestyle Smoking current 32 (22.4) 19 (13.7)
Baecke, mean (SD)** 542 (5.09) 7.86 (5.17)
Physiology (mean, SD) BMI, kg/m?* 28.17 (5.21) 26.76 (4.16)
SBP, mmHg 146.2 (18.05) 1424 (18.56)
DBP, mmHg 83.62 (941) 83.72 (8.17)
HRV SDNN In*, ms 1.50 (0.25) 7 (0.24)
Total cholesterol, mmol/I 5.98 (1.15) 6.02 (1.08)
Fasting glucose, mmol/| 564 (1.13) 5.56 (0.96)
LDL cholesterol, mmol/I 3.54 (1.07) 3.74 (0.94)
HDL cholesterol, mmol/I 1.65 (0.51) 0 (0.41)
Triglycerides, mmol/I 176 (1.16) 5(0.92)
IL-6 In, pg/ml 0.95 (0.63) 0.86 (0.62)
CRP In, mg/I 1.02 (1.08) 0.77 (1.08)
Psychiatry MADRS, mean (SD) ** 19.38 (8.25) 2.73 (3.89)
HADS-A, mean (SD) ** 9.92 (2.89) 5.98 (2.46)
Panic disorder** 36 (25.4) 7 (3.2
Depression history** 115 (81.0) 63 (45.7)
Family history depression* 58 (40.6) 39 (28.1)

* p<0.05; ** p<0.01

Table 2 CVD events and mortality

Event (ICD-10 code) MDD Controls
(N=143), % (n=139), %

Ischaemic heart disease? (120-25) 13 (9.0) 10.7)
Other CVD® (134-37, 45-50, 71-77) 11.(7.7) 5(3.6)
Cerebrovascular disease® (G45, 160-67) 3(2.1) 32

No event 107 (74.1) 128 (92.1)
Death with unknown cause (R99) 4(2.8) 0 (0.0)
Missing data 5 (3.5 2(44)

“Includes angina pectoris, acute myocardial infarction and chronic ischemic disease
PIncludes conduction disorders, heart failure, nonrheumatic valve disorders
and aortic aneurysm/dissection

“Includes transient ischaemic attack and stroke (ischemic and non-ischemic)

The fact that only one factor confounded the relation-
ship seems to point in this direction. The role that car-
diovascular drugsdrug play in this relationship requires
further study.

Strengths and limitations

The longitudinal nature of the data allows insight into
the relationship between depression and cardiovascular
diseases over time. Due to the relatively short follow-up,
the relatively small numbers of participants and the lim-
ited numbers of events, we were only able to apply a
simple association model. An interesting comparison
would be to study whether older patients treated for de-
pression have a better cardiovascular prognosis. More
research is needed with longer follow-up time to allow
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for more accurate estimations of the associations. As our
study is one of the few studies that used a general prac-
tice population, the factors we studied are relevant. The
sampling may partly explain why so many participants
had a high CVD-risk at baseline. These were mostly pa-
tients in GP care for their chronic conditions. Lack of
confirmation of the PRIME-MD diagnosis by clinician
interview is a final limitation.

Conclusions

In conclusion, we found that MDD is a risk factor for CVD
in older primary care patients, over and above other well-
known cardiovascular risk factors. Within a 2 year follow-
up period, there was an almost threefold increase in CVD
onset among depressed patients compared with controls.

Competing interests

All authors declare that they have no competing interests. The funding
agency did not have any role in study design, data collection, analysis and
interpretation.

Authors’ contributions

HvM, HvH, AB, and CS conceived the concept of the present study, designed
and supervised it and obtained funding. KvdK executed the study, organised
the fieldwork with the assessments and the data entry. KvdK and HvM
performed the statistical analyses and all authors contributed to interpreting
the results. KvdK, HvH, and HvM drafted the manuscript and all authors
critically revised it for important intellectual content. All authors had full
access to all of the data (including statistical reports and tables) and agree to
be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are investigated and
resolved. All authors read and approved the manuscript.

Acknowledgements
The study was funded by the Netherlands Heart Foundation, The Hague, the
Netherlands. (Grant number: 2000 B 038)

Author details

'Department of General Practice and Elderly Care Medicine, EMGO+ Institute
for Health and Health Care Research, VU University Medical Center, Amsterdam,
The Netherlands. “Rotterdam Business School, P.O. box 2941, 1000 SN
Rotterdam, The Netherlands. *Department of Internal Medicine, Maastricht
University Medical Centre, Maastricht, The Netherlands. 4Department of
Psychiatry, EMGO institute for Health and Care Research, VU University medical
center and Academic Outpatient Clinic for Affective Disorders, GGZ inGeest,
Amsterdam, The Netherlands.



Marwijk et al. BMC Cardiovascular Disorders (2015) 15:40

Received: 10 March 2015 Accepted: 22 April 2015 22.
Published online: 12 May 2015

23.

References

1.

20.

21.

Murray CJL, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al. 24,
Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21 regions,
1990-2010: a systematic analysis for the global burden of disease study 2010.
Lancet. 2012;380:2197-223. 25
Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global
and regional mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the global burden of disease study 2010. 2%.
Lancet. 2012;380:2095-128.

Nicholson A, Kuper H, Hemingway H. Depression as an aetiologic and
prognostic factor in coronary heart disease: a meta-analysis of 6362 events
among 146 538 participants in 54 observational studies. Eur Heart J.
2006;27:2763-74.

Grippo AJ, Johnson AK. Stress, depression and cardiovascular dysregulation:
a review of neurobiological mechanisms and the integration of research
from preclinical disease models. Stress. 2009;12:1-21.

Cuijpers P, Vogelzangs N, Twisk J, Kleiboer A, Li J, Penninx BW. Comprehensive
meta-analysis of excess mortality in depression in the general community
versus patients with specific illnesses. Am J Psychiatry. 2014;171:453-62.
Whooley MA, Browner WS. Association between depressive symptoms and
mortality in older women. Study of osteoporotic fractures research group.
Arch Intern Med. 1998:158:2129-35.

Mendes de Leon C, Krumholz HM, Seeman TS, Vaccarino V, Williams CS, Kasl
SV, et al. Depression and risk of coronary heart disease in elderly men and
women: New haven EPESE, 1982-1991. Established populations for the
epidemiologic studies of the elderly. Arch Intern Med. 1998;158:2341-8.
Ariyo AA, Haan M, Tangen CM, Rutledge JC, Cushman M, Dobs A, et al.
Depressive symptoms and risks of coronary heart disease and mortality in
elderly Americans. Cardiovascular health study collaborative research group.
Circulation. 2000;102:1773-9.

Penninx BW, Guralnik JM, de Leon Cf M, Pahor M, Visser M, Corti MC, et al.
Cardiovascular events and mortality in newly and chronically depressed
persons >70 years of age. Am J Cardiol. 1998,81:988-94.

Vinkers DJ, Stek ML, Gussekloo J, Van Der Mast RC, Westendorp RGJ. Does
depression in old age increase only cardiovascular mortality? The Leiden
85-plus study. Int J Geriatr Psychiatry. 2004;19:852-7.

Luukinen H, Laippala P, Huikuri HV. Depressive symptoms and the risk of
sudden cardiac death among the elderly. Eur Heart J. 2003;24:2021-6.
Atlantis E, Grayson DA, Browning C, Sims J, Kendig H. Cardiovascular disease
and death associated with depression and antidepressants in the
Melbourne longitudinal studies on healthy ageing (MELSHA). Int J Geriatr
Psychiatry. 2010,26:341-50.

Licht-Strunk E, Van der Kooij KG, Van Schaik DJF, Van Marwijk HWJ, Van
Hout HPJ, De Haan M, et al. Prevalence of depression in older patients
consulting their general practitioner in the Netherlands. Int J Geriatr
Psychiatry. 2005,20:1013-9.

Van der Kooy KG, Van Hout HPJ, Van Marwijk HWJ, De Haan M, Stehouwer
CDA, Beekman ATF. Differences in heart rate variability between depressed
and non-depressed elderly. Int J Geriatr Psychiatry. 2006;21:147-50.

Bijl D, Van Marwijk HWJ, Ader HJ, De Haan M, Beekman ATF. Test-
characteristics of the GDS-15 in screening for major depression in elderly
patients in general practice. Clin Gerontol. 2005;29:1-10.

Page 7 of 7

Camacho TC, Roberts RE, Lazarus NB, Kaplan GA, Cohen RD. Physical activity
and depression: evidence from the Alameda county study. Am J Epidemiol.
1991;134:220-31.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983,67:361-70.

Van der Kooy K, Van Hout H, Van Marwijk H, De Haan M, Stehouwer C,
Beekman A. Depression and the risk for cardiovascular diseases: systematic
review and meta analysis. Int J Geriatr Psychiatry. 2007,22:613-26.

Sttrmer T, Hasselbach P, Amelang M. Personality, lifestyle, and risk of
cardiovascular disease and cancer: follow-up of population based cohort.
BMUJ. 2006;332:1359.

Misteli GS, Stute P. Depression as a risk factor for acute coronary syndrome :
a review. Arch Gynecol Obstet. 2015 Jan 20. [Epub ahead of print].

Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report e
version of PRIME-MD: the PHQ primary care study. Primary care evaluation
of mental disorders. Patient health questionnaire. JAMA. 1999;282:1737-44.
Montgomery SA, Asberg M. A new depression scale designed to be
sensitive to change. Br J Psychiatry. 1979;134:382-9.

Pols MA, Peeters PH, Bueno-De-Mesquita HB, Ocké MC, Wentink CA, Kemper
HC, et al. Validity and repeatability of a modified Baecke questionnaire on
physical activity. Int J Epidemiol. 1995;24:381-8.

Kemp AH, Quintana DS, Gray MA, Felmingham KL, Brown K, Gatt JM. Impact
of depression and antidepressant treatment on heart rate variability: a
review and meta-analysis. Biol Psychiatry. 2010,67:1067-74.

Castelli WP. Epidemiology of coronary heart disease: the Framingham study.
Am J Med. 1984;76:4-12.

Lehto S, Koukkunen H, Hintikka J, Viinamaki H, Laakso M, Pyorald K.
Depression after coronary heart disease events. Scand Cardiovasc J.
2000;34:580-3.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Setting
	Participants
	Sources and methods of selection
	Follow-up
	Matching criteria and number of controls per case

	Variables
	Outcomes
	Exposures

	Study size
	Quantitative variables handling
	Statistical methods

	Results
	Participants
	Descriptive data

	Outcome data
	Main results

	Discussion
	Strengths and limitations

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

