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ABSTRACT 

Background: Given the large heterogeneity of depressive disorders (DD), studying depression 

characteristics according to clinical manifestations and course is a more promising approach 

than studying depression as a whole. The purpose of this study was to determine the 

association between clinical and course characteristics of DD and incident all-cause mortality. 

Methods: CoLaus|PsyCoLaus is a prospective cohort study (mean follow-up duration=5.2 

years) including 35 to 66 year-old randomly selected residents of an urban area in Switzerland. 

A total of 3668 subjects (mean age 50.9 years, 53.0% women) underwent physical and 

psychiatric baseline evaluations and had a known vital status at follow-up (98.8% of the 

baseline sample). Clinical (diagnostic severity, atypical features) and course characteristics 

(recency, recurrence, duration, onset) of DD according to the DSM-5 were elicited using a semi-

structured interview.  

Results: Compared to participants who had never experienced DD, participants with current but 

not remitted DD were more than three times as likely to die (Hazard Ratio: 3.2, 95% CI: 1.1 – 

10.0) after adjustment for socio-demographic and lifestyle characteristics, comorbid anxiety 

disorders, antidepressant use, and cardiovascular risk factors and diseases. There was no 

evidence for associations between other depression characteristics and all-cause mortality.  

Limitations: The small proportion of deceased subjects impeded statistical analyses of cause-

specific mortality. 

Conclusions: A current but not remitted DD is a strong predictor of all-cause mortality, 

independently of cardiovascular or lifestyle factors, which suggests that the effect of depression 

on mortality diminishes after remission and further emphasizes the need to adequately treat 

current depressive episodes. 
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INTRODUCTION 

The high mortality associated with mental disorders has been studied for several decades 

(Harris and Barraclough, 1998). An association between depression and mortality has also been 

observed in various studies (Cuijpers and Smit, 2002; Cuijpers et al., 2013, 2014; Harris and 

Barraclough, 1998; Schulz et al., 2002; Van den Akker et al., 2003; Wulsin et al., 1999). Indeed, 

a meta-analysis of community studies (Cuijpers and Smit, 2002) found a 1.8 times elevated 

mortality in depressed compared to non-depressed subjects. However, the results varied largely 

across studies, which was also reflected by a review of clinical and community studies (Wulsin 

et al., 1999) that documented 29 studies providing evidence for a positive association, 13 

revealing no association and 15 providing a positive association only in subgroups.  

 

The authors of previous reviews (Schulz et al., 2002; Wulsin et al., 1999) and meta-analyses 

(Cuijpers and Smit, 2002; Van den Akker et al., 2003) suggested that future research should 

measure covariates other than demographics, in particular lifestyle factors and physical 

comorbidity in order to better understand the possible mechanisms underlying the association 

between depression and mortality. Moreover, the review of Schulz et al. (Schulz et al., 2002) 

also showed that the type of instrument used to assess depression is an important source of 

variance across studies. Compared with negative studies, those that revealed a positive 

association between depression and mortality relied more frequently on a formal interview 

procedure than on depression rating scales. Indeed, depression rating scales are only rough 

indicators of clinical depression (Roberts and Vernon, 1983), hardly allow characterization into 

depression subtypes and do not take into account the frequent occurrence of comorbid mental 

disorders or past psychopathology. Given the large heterogeneity of depression in terms of 

symptom manifestations, course and response to pharmacological treatment (Antonijevic, 2006; 

Ghaemi and Vohringer, 2011), studying characteristics of depression according to clinical 
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manifestations and course is likely to be a more promising approach than studying depression 

as a whole and could also help to better understand the partially inconsistent results of previous 

research regarding the association between depression and all-cause mortality. However, up to 

this date the association between course characteristics, such as the age of onset (Ferentinos 

et al., 2015) or the time spent in episodes has hardly been studied, whereas a recent 

community study showed the recency of depression to be associated with mortality due to 

ischemic heart disease mortality (Surtees et al., 2008). Moreover, although the results of recent 

studies suggest that among the depression subtypes the atypical one was most strongly 

associated with cardiovascular risk factors (Glaus et al., 2013; Lamers et al., 2013; Lasserre et 

al., 2014), the association between this subtype and mortality has not yet been examined.  

 

The present prospective population-based cohort study designed to determine the association 

between depressive disorders (DD) and incident all-cause mortality over a 5-year follow-up 

period attempted to overcome a series of limitations of previous research by 1) the use of a 

semi-structured diagnostic interview that also assessed clinical (diagnostic severity level, 

atypical features) and course characteristics (recency, recurrence, time spent in episodes, age 

of onset) of (DD) and 2) the assessment of a large array of other risk factors including socio-

demographic and lifestyle (smoking, alcohol use and inactivity) characteristics, comorbid anxiety 

disorders, antidepressant use as well as preexistent cardiovascular diseases and cardio-

metabolic risk factors (obesity, hypertension, dyslipidemia and diabetes mellitus). Accordingly, 

the established association between DD and all-cause mortality with adjustment restricted to 

demographic characteristics only of the present study should be comparable with findings of 

previous research that also relied on formal depression diagnoses. However, in contrast to 

previous research the present study also allowed us to test whether this association was 

independent of a series of other risk factors such as lifestyle characteristics, antidepressant use 
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and physical conditions. Similarly, we could determine the influence of clinical and course 

characteristics of DD on the risk of dying.  

 

METHODS 

Study design and participants 

The present paper used data from CoLaus|PsyCoLaus, a prospective cohort study designed to 

assess the associations between mental disorders and cardiovascular diseases (CVD) or 

cardiovascular risk factors in the community. The sample was randomly selected from the 

residents of the city of Lausanne (Switzerland) in 2003 according to the civil register (Firmann et 

al., 2008). Sixty-seven percent of the 35 to 66 year-old subjects who underwent the physical 

exam (CoLaus; n=5535) between 2003 and 2006 also accepted the psychiatric evaluation 

(PsyCoLaus) (Preisig et al., 2009), which resulted in a sample of 3720 individuals who had both 

the somatic and psychiatric evaluation. The sex distribution of the PsyCoLaus sample did not 

differ significantly from that of the general population in the same age range (Preisig et al., 

2009). Although the youngest 5-year band of the cohort was underrepresented and the oldest 5-

year band overrepresented, participants of PsyCoLaus and individuals who refused to 

participate revealed comparable scores on the General Health Questionnaire (GHQ-12 

(Goldberg, 1972), French translation (Bettschart and Bolognini, 1996)), completed during the 

somatic exam. Six subjects needed to be excluded from the present analyses because of 

incomplete information on depressive episodes. 

All subjects who participated at baseline were invited to a first follow-up evaluation between 

April 1st, 2009 and July 31, 2012, which allowed us to assess the vital status of 3668 out of the 

3714 subjects (98.8%) who had valid information on depressive episodes at the psychiatric 

baseline evaluation. The reminders (46 subjects) had all moved away from Switzerland. These 
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subjects were more likely to be physically inactive (62.2% vs. 44.2%) and to have a history of 

CVD (8.7% vs. 2.5%). The median follow-up period of the cohort was 5.2 years (s.d.: 0.8 years) 

corresponding to 19143 person-years. 

 

Assessments  

Diagnostic information on mental disorders was collected using the semi-structured Diagnostic 

Interview for Genetic Studies (DIGS), which was developed and extensively validated by the 

NIMH Molecular Genetics Initiative (Nurnberger et al., 1994). The French translation (Leboyer et 

al., 1995) also revealed excellent inter-rater reliability for major DSM-IV disorders (Berney et al., 

2002; Preisig et al., 1999) and minor depression (Vandeleur et al., 2014), whereas the 6-week 

test-retest reliability was slightly lower (Berney et al., 2002; Preisig et al., 1999). The DIGS was 

completed with anxiety disorder sections of the Schedule for Affective Disorders and 

Schizophrenia - Lifetime Version (SADS-L) (Endicott and Spitzer, 1978). Major Depressive 

Disorders (MDD) and Other Specified Depressive Disorders (OSDD) including short-duration 

depressive episodes (4-13 days) and depressive episodes with insufficient symptoms 

(depressed affect and at least one of the other eight symptoms of a major depressive episode) 

were diagnosed according to the DSM-5. According to the suggestions of Angst and colleagues 

(Angst et al., 2002) a depressive disorder was considered as atypical if one or more episodes 

met at least 3 out of the 5 criteria of the DSM specifier for atypical features (the specifier is 

identical for DSM-IV and DSM-5): 1) mood reactivity, 2) significant weight gain or increase in 

appetite, 3) hypersomnia, 4) leaden paralysis and 5) interpersonal rejection sensitivity). Given 

the ongoing controversy regarding the definition of atypical features (Parker et al., 2002; Thase, 

2009), we have chosen the none-hierarchical approach recommended by Angst and colleagues 

(Angst et al., 2002), which in contrast to DSM-IV and DSM-5, does not require the presence of 

mood-reactivity. A DD was considered as current if the criteria for a depressive episode were 
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met at the time of the baseline interview and remitted if the lifetime criteria for DD were fulfilled 

but the criteria for a current depressive episode were not met at the baseline assessment. The 

time spent in episodes was assessed by adding up the duration of all depressive episodes that 

the participants had reported. Age of onset was the age of onset of the first recalled episode of 

the DD. The two latter variables were dichotomized at the median (one year and 33 years, 

respectively). A lifetime anxiety disorder was diagnosed if the participant fulfilled the criteria for 

generalized anxiety disorder, social phobia, panic disorder or agoraphobia. Interviewers were 

required to be master-level psychologists, who were trained over a two month-period. They 

received ongoing supervision throughout the study by an experienced senior psychologist. 

 

Information on socio-demographic and lifestyle (current smoking, number of alcoholic drinks a 

week, physical activity) characteristics as well as medical history and current medication was 

elicited using structured interviews. Socio-economic status (SES) was determined according to 

the Hollingshead scale (Hollingshead, 1975). The physical evaluation included the 

measurements of body weight, height and blood pressure as well as the collection of venous 

blood samples. Subjects were considered as physically inactive if they did not report leisure 

time physical exercise for at least 20 minutes twice a week. A self-reported history of CVD 

included coronary heart diseases (myocardial infarction, angina pectoris, pacing and coronary 

revascularization), stroke or peripheral arterial disease. Dyslipidemia was defined as HDL-

cholesterol <1 mmol/l or LDL-cholesterol ≥4.1 mmol/l or triglycerides ≥2.2 mmol/l or lipid-

lowering treatment. Obesity was defined as a Body Mass Index (BMI) ≥30 kg/m2. Hypertension 

was defined as a systolic blood pressure ≥140 mm Hg or a diastolic blood pressure ≤90 mm Hg 

or anti-hypertensive treatment. Diabetes was defined as fasting blood glucose ≥7 mmol/l or 

diabetes treatment.  
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The vital status of the participants was systematically ascertained at the first follow-up exam. All 

participants of the baseline investigation received letters explaining them the follow-up exam. In 

a second step they were contacted by phone in order to schedule the follow-up exam. If the 

letter was returned by the post office because the subject had moved away or if subjects could 

not be reached by phone, the civil register of the community in which the subjects was living at 

the time of the baseline exam was systematically perused to obtain information on address 

changes or the occurrence and date of death. In case of a move within Switzerland, the civil 

register could always provide us with the names of the communities subjects had moved to. If 

they could not be reached at their new address, we verified their vital status through the civil 

register of their new community. However, if subjects had moved outside of Switzerland the civil 

register could not provide us with information on the subjects' new address. This was the unique 

reason for missing information on the subjects' vital status (n=46).  

If a relative or the civil register had informed us that a subject had died we established the 

cause of death using all available sources of information: 1) general practitioners; 2) any 

hospital in Switzerland where the death had occurred; 3) the pre-hospital emergency care unit 

of the City of Lausanne; 4) the forensic medicine department of the University Hospital of 

Lausanne; 5) the Swiss Statistics of the Swiss Confederation (governmental agency providing 

death statistics based on official death certificates). If medical records were available the causes 

of death was adjudicated by 2 internal medicine specialists. Owing to the lack of accuracy of 

official death certificates, (Ives et al., 2009), the latter were only used to assign the cause of 

death in the absence of medical records.  
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Statistical analysis 

All analyses were performed using the Statistical Analysis System version 9.3 for Windows 

(SAS Institute, Inc., Cary, NC, USA). Univariate analyses were conducted using chi-square or 

Student’s t-tests as appropriate. The association between DD or characteristics of DD and 

mortality was assessed using serially adjusted proportional hazard models. The association 

between the following depression characteristics and mortality were assessed: diagnostic 

severity level (MDD vs. OSDD vs. none), clinical subtype (atypical vs. non atypical depression 

vs. none), recency (current vs. remitted vs. none), recurrence (recurrent vs. single episode vs. 

none), time spent in episode (at least one year [median] vs. less than one year vs. none) and 

age of onset (before 33 years [median] vs. 33 years or later vs. none). These associations were 

first established in separate models for each characteristic (Model 1) with adjustment for 

demographic characteristics (age, sex, SES, living alone and ethnicity), anxiety disorders 

(generalized anxiety disorder, social phobia, panic disorder, agoraphobia), lifestyle factors 

(inactivity, smoking, alcohol consumption), cardio-metabolic conditions (obesity, hypertension, 

dyslipidemia, diabetes), a history of CVD and current antidepressant use. In a next step, the six 

characteristics of DD were allowed to compete in the same model. This model was first adjusted 

for socio-demographic characteristics (Model 2) and then also for anxiety disorders, lifestyle 

factors, cardio-metabolic conditions, a history of CVD and current antidepressant use (Model 3). 

The proportional hazards assumption was verified for all the characteristics of depression. 

Missing data (25 for physical activity, 10 for anxiety disorder status) were compensated with 

multiple imputations (Makov Chain Monte Carlo method (Schafer, 1997; White et al., 2011) and 

Rubin’s multiple imputation strategy (Rubin, 1987; Sterne et al., 2009)).  

 

Ethics approval 

The Institutional Ethics’ Committee of the University of Lausanne approved the CoLaus 
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(approvals 16/03 and 33/09) and subsequently the PsyCoLaus study (approvals 134/05 and 

239/09). All participants signed a written informed consent after having received a detailed 

description of the goal and funding of the study. 

 

RESULTS 

Baseline characteristics of the sample  

Subjects with a lifetime DD were more likely to be women and to be younger, to live alone, to 

have a lifetime history of anxiety disorders (generalized anxiety disorder, social phobia, panic 

disorder or agoraphobia), to be smokers, to drink less alcohol, to have less hypertension and 

dyslipidemia and to use more antidepressants than never depressed subjects (Table 1). About 

80% of subjects with a DD met criteria for MDD and about a sixth fulfilled criteria for atypical 

features or exhibited a current depressive episode at the time of the psychiatric interview, more 

than a third of subjects with a DD experienced recurrent episodes and nearly half of them 

reported episodes lasting a year or more, or an onset before 33 years.  

 

All-cause mortality associated with DD 

During the follow-up, 56 subjects (1.6%; 2.3% of men, 1.0% of women) had died. Subjects with 

and without a lifetime history of a DD (1.3% vs. 1.8%, respectively; hazard ratio [HR] = 0.90; 

95% Confidence Intervals [C.I.] 0.52-1.57) did not differ after adjustment for socio-demographic 

variables, comorbid anxiety disorders, current antidepressant use as well as cardiovascular risk 

factors and diseases.  

 

All-cause mortality associated with depression characteristics 
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The crude and adjusted associations between specific characteristics of DD and all-cause 

mortality in the whole sample are provided in Table 2. The table also shows the associations 

between potential confounders and all-cause mortality according to proportional hazard models. 

According to the crude associations in terms of unadjusted HRs subjects with remitted or 

recurrent DD and subjects with DD that started before the age of 33 years were at a lower risk 

of dying during the follow-up period. In a second step (Model 1) we run proportional hazard 

models separately for each of the 6 characteristics of DD with adjustment for demographic 

characteristics, anxiety disorders, lifestyle variables, cardio-metabolic diseases, a history of 

CVD and current antidepressant use (results not shown). Regardless of the number of variables 

models were adjusted for only current DD was significantly associated with mortality (HR for 

current DD according to the fully adjusted model = 2.32, 95%CI 1.12-4.80), whereas the other 

characteristics of DD that were negatively associated with the risk of dying according to the 

crude HRs were not associated with mortality any longer (remitted DD: HR 0.62, 95%CI 0.33-

1.19; recurrent DD: HR 0.42, 95%CI 0.14-1.24; age of onset before 33 years: HR 0.61, 95%CI 

0.26-1.43). The fact that the unadjusted association between current DD and all-cause mortality 

did not meet significance criteria was due to confounding by sex and age; i.e. participants with a 

current DD were more likely to be women and younger, which were both negatively associated 

with mortality. In the next step all depression characteristics were simultaneously introduced in 

the same proportional hazard model adjusted for socio-demographic characteristics (Model 2) 

and subsequently also for anxiety disorders, lifestyle variables, cardio-metabolic diseases, a 

history of CVD current antidepressant use (Model 3). In order to avoid overspecification of the 

model, we could only enter the two levels of the depression characteristic recency (current vs. 

remitted), whereas for the other characteristics of DD the intermediate level needed to be 

dropped. According to these models, participants with current DD at baseline revealed 

significantly and more than three times elevated mortality (Table 2). Among the covariates a 

history of CVD was most strongly associated with mortality, followed by current smoking, living 
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alone, male sex, inactivity and increasing age. Interestingly, the HR for a history of CVD was 

close to that of a current DD (3.50 vs. 3.23) and each of the two HRs lay within the 95% C.I. of 

the other HR.  

 

As the HRs for subjects exhibiting a current depressive episode and that for subjects in 

remission at baseline differed significantly (the HR for subjects with current DD lay above the 

upper bound of the 95% C.I. of the HR for subjects with remitted DD and the HR for subjects 

with remitted DD lay below the lower bound of the 95% C.I. of the HR for subjects with current 

DD) regardless of the number of adjustments, we compared the two groups of subjects with DD 

regarding other characteristics (Table 3). These two groups did not differ in socio-demographic 

characteristics except for socio-economic status. However, the subjects with current DD were 

more likely to have a lifetime history of anxiety disorders, to be obese or inactive, to have 

antidepressant treatment, to meet criteria for a MDD rather than an OSDD, to exhibit an atypical 

depression subtype, to have a recurrent DD and to have spent more than one year in 

depression. Although these differences suggest higher severity of current depression, the HRs 

for current and remitted depression still significantly differed after an additional adjustment for 

lifetime social functioning (GAF score) as a supplementary indicator of disorder severity (HR = 

3.16, 95% 1.02-9.82 and HR = 0.98, 95% 0.38-2.54, respectively). Regardless of the number of 

adjustments the HR for remitted depression always lay below the lower bound of the 95% C.I. of 

the HR for current depression. 

 

Cause-specific mortality by depression status 

Table 4, provides the results of the analyses regarding the associations between 

current/remitted depression status and specific causes of death. The HRs derived from 
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proportional hazard models were adjusted for the other assessed depression characteristics, 

demographic and lifestyle variables, anxiety disorders, cardio-metabolic diseases and 

antidepressant use. Due to the small number of events, only the strong association between 

current DD and cardio-vascular death reached the level of statistical significance. However, 

given that the established HRs for the other causes of death lay all within the wide 95% C.I. of 

the HR for cardiovascular death, our results do not suggest that excess mortality related to 

current depression was attributable to one specific cause of death. 

 

DISCUSSION 

The present study is, to our knowledge, the first to prospectively assess all-cause mortality 

associated with clinical and course-related features of depressive disorders in the community 

with adjustment for a comprehensive array of potential confounding covariates including socio-

demographic and lifestyle characteristics, comorbid anxiety disorders, antidepressant use, a 

history of CVD as well as accurately measured cardiovascular risk factors. The most salient 

finding was that subjects with a current but not a remitted depressive disorder were more than 

three times as likely to die within a 5-year follow-up period than never depressed subjects. The 

magnitude of the risk of currently depressed subjects to die was nearly as high as that of 

subjects with a history of a CVD. Among all the clinical or course-related characteristics of 

depression, it was only the recency of depression that was associated with all-cause mortality. 

 

Our results presented need to be viewed in the light of several limitations. First, the proportion of 

subjects who died was relatively small which impeded accurate analyses of cause-specific 

mortality. Second, for 46 subjects (1.2%) we could not determine the vital status at follow-up 

because all of them moved away from Switzerland. Considering the small proportion of subjects 
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with missing vital status and given that there is hardly a reason to assume that the association 

between DD and mortality differs between subjects who moved away from Switzerland and 

those who stayed in the country, it is unlikely that the loss of subjects due to missing vital status 

at follow-up had introduced a sizable bias. Third, we did not collect information on dietary 

patterns, help-seeking behaviors or non-adherence to treatment although these variables could 

have contributed to the association between depression and mortality (Cuijpers and Schoevers, 

2004; Mykletun et al., 2007; Wulsin et al., 1999) and we did not assess other physical conditions 

than cardio-metabolic conditions. Fourth, our study was conducted in an urban area of 

Switzerland. However, although the particular features of the sample are likely to affect the 

prevalence estimate of depression, it is less likely that they significantly influenced the 

prospective association between depression characteristics and mortality. Fifth, the lifetime 

prevalence of DD is rather high compared to other population-based studies (Kessler et al., 

2003). However, given that semi-structured diagnostic interviews conducted by trained 

interviewers entail higher prevalence estimates of depression than fully structured interviews 

conducted by lay interviewers according to previous research comparing the two types of 

diagnostic instruments, our high lifetime prevalence of DD is likely to be attributable to the use 

of a semi-structured interview (Eaton et al., 2000). Moreover, although the use of a potentially 

more valid semi-structured rather than a fully structured diagnostic interview was likely to affect 

the prevalence estimate of DD, it is less likely that it significantly affected the assessed 

prospective associations between DD subtypes and mortality. 

 

Our finding of excess mortality in subjects with current depression is consistent with those of 

previous research (Cuijpers and Smit, 2002; Schulz et al., 2002; Van den Akker et al., 2003; 

Wulsin et al., 1999), as the bulk of these studies were generally restricted to current or recent 

depressive episodes. However, compared to previous research in the community, which 
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generally relied on depression rating scales, the observed magnitude of the association 

between depression and mortality was higher. This is consistent with the review of Schulz et al 

(Schulz et al., 2002), which showed that studies relying on diagnostic interviews more frequently 

found a positive association between depression and mortality.  

 

Interestingly, in our study, subjects with remitted depressive episodes at the moment of the 

baseline evaluation revealed a significantly lower mortality than subjects with current 

depression. Their unadjusted risk to die was even significantly lower than that for never 

depressed subjects, although their hazard ratio failed to reach the level of statistical significance 

after multiple adjustments. Although compared to those who were in a current depressive 

episode at baseline the remitted depressives were more likely to experience a less severe DD 

according to several indicators of severity (SES, comorbid anxiety disorder, inactivity, 

antidepressant treatment, fulfillment of criteria for MDD, recurrency and time spent in most 

severe depressive episode), depression severity could hardly explain the differential mortality 

rates between the current and remitted depression groups given that our analyses adjusted for 

all these severity indicators. Similar findings of associations between mortality and current or 

recent but not remitted depressive episodes have been observed in two previous community 

studies, the ECA (Bruce et al., 1994), and the EPIC Norfolk study (Surtees et al., 2008). 

Moreover, in the latter study, mortality was significantly lower for episodes that remitted more 

than 12 months prior to the assessment than for current depressive episodes and was even 

slightly lower than that observed in never depressed subjects, although the latter association did 

not reach the level of statistical significance. Several hypotheses could explain the distinct 

effects of current and remitted depression on mortality: 1) measurement errors are more 

pronounced for remitted than for current depressive episodes (Surtees et al., 2008), 2) 

subclinical manifestations of a physical disease predispose to both current depression and the 
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full blown disease that ultimately causes death (Surtees et al., 2008), 3) subjects exhibiting 

current depression are affected by a more severe disorder than those with remitted depression, 

and 4) the effect of depression on mortality decreases after remission. The first hypothesis 

appears unlikely given that measurement errors alone could hardly have attenuated the 

established hazard ratio for the association between remitted depression and mortality to less 

than 1 as observed in the present study, which was based on a semi-structured diagnostic 

interview. Indeed, the test-retest reliability for MDD assessed through such interviews has 

shown to be acceptably high even for intervals of up to 5 years (Prusoff et al., 1988). Regarding 

the second hypothesis, given that previous research has shown depression to be a risk factor 

for all major disease-related causes of death (Mykletun et al., 2007) it is unlikely that subclinical 

manifestations of these different diseases systematically preceded the depressive episodes 

observed at the time of the interview. The third hypothesis is hardly compatible with our findings 

given that the associations between the two types of depression and mortality did not change 

after adjustment for all typical severity characteristics. Our results rather support the fourth 

hypothesis, which is also compatible with a meta-analysis that documented a lower relative risk 

of dying in studies with longer follow-up periods (Van den Akker et al., 2003), but not others 

(Cuijpers and Smit, 2002; Wulsin et al., 1999). The observed excess mortality in currently 

depressed subjects in conjunction with a possibly diminished risk of dying in remitted subjects in 

our and similarly in the EPIC-Norfolk cohort study (Surtees et al., 2008) could indicate an 

increased vulnerability of currently depressed subjects and potential resilience of those who 

survived the acute episode.  

 

Although we were not able to accurately determine disease-specific mortality rates in subjects 

with current depression because of a limited number of subjects who died during follow-up, our 

data do not suggest that the elevated mortality is attributable to one specific cause of death. 
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This corroborates previous findings (Angst et al., 2012; Mykletun et al., 2007) and a meta-

analysis that demonstrated comparable depression-related excess mortality in cancer, heart 

and kidney disease patients, suggesting the implication of generic rather than disorder-specific 

mechanisms (Cuijpers et al., 2014). Interestingly, in contrast to a Canadian community study, 

which however assessed 12-month rather than current major depressive episodes (MDE) 

(Patten et al., 2011), our data support current depression as an independent predictor of all-

cause mortality as the magnitude of the association remained unchanged after multiple 

adjustments.  

 

Among the clinical manifestations and course features of depression, only the recency of 

episodes was predictive for mortality, which extends previous findings restricted to ischemic 

heart disease mortality (Surtees et al., 2008). It is remarkable that mortality did not differ 

between depressive subjects above and below the diagnostic threshold of MDD, which is 

consistent with a recent meta-analysis (Cuijpers et al., 2013), and further supports the clinical 

relevance of the newly defined DSM-5 category of OSDD. Regarding the atypical depression 

subtype, which has previously been found to be associated with metabolic diseases (Glaus et 

al., 2013; Lamers et al., 2013; Lasserre et al., 2014), our data did not provide evidence for 

higher mortality in subjects exhibiting this depression subtype. 

 

Regarding the assessed covariates, it was not surprising that a history of CVD, current smoking 

and lack of activity were associated with mortality. It was more remarkable but consistent with 

some previous evidence (Udell et al., 2012) that we also observed a significant association 

between living alone and mortality. In contrast and similar to the HUNT study (Mykletun et al., 

2007) we did not find anxiety disorders to predict mortality. Moreover, antidepressant use was 
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not associated with mortality, which contrasts with findings of Ryan et al (Ryan et al., 2008), 

who reported an association between antidepressant use and mortality in men.  

 

In conclusion, the present results support a significant association between current but not 

remitted depressive episodes and all-cause mortality. This association was similar in size to that 

of a history of CVD. Accordingly clinicians should consider current depression as a life-

threatening condition. The fact that only current depression was associated with mortality 

underscores the need to take the time-point of the occurrence of depressive episodes into 

account in future studies and suggests that the effect of depression on mortality diminishes after 

remission. Future studies should carefully examine clinical depression, potential confounding or 

mediating variables and causes of death in order to gain additional insight into the mechanisms 

underlying the complex association between depression and mortality. These studies should 

include a more comprehensive range of both somatic conditions and behavioral factors and 

follow the participants over a longer period of time than the previous studies.  
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Table 1. Baseline characteristics of all participants and according to the presence of a 

lifetime depressive disorder (DD) 

 
All With DD No DD Χ2/t p 

  N=3668 N=1971 N=1697     

Men, % 47.0 36.1 59.5 200.4 <0.001 

Age, mean (s.d.) 
50.9 

(8.8) 
50.4 (8.7) 51.5 (8.8) 3.8 <0.001 

SES, mean (s.d.) 3.4 (1.3) 3.4 (1.3) 3.4 (1.3) -0.6 n.s. 

Living alone, % 33.1 39.3 26.0 72.6 <0.001 

Non-Caucasian, % 8.2 8.9 7.3 3.0 n.s. 

Anxiety disorders‡, % 17.9 22.7 12.4 65.1 <0.001 

Current smoking, % 28.6 30.7 26.2 9.2 <0.01 

Alcohol units per week, mean (s.d.) 6.8 (9) 5.9 (8.0) 7.9 (10.0) 6.7 <0.001 

Inactivity†, % 44.2 44.1 44.4 0.0 n.s. 

Obesity, % 13.4 12.4 14.4 3.2 n.s. 

Hypertension, % 29.9 27.3 32.8 13.3 <0.001 

Dyslipidemia, % 32.4 30.6 34.5 6.3 <0.05 

Diabetes mellitus, % 5.2 4.7 5.7 2.1 n.s. 

History of CVD, % 2.5 2.6 2.5 0.0 n.s. 

Current antidepressant use, % 8.3 12.6 3.3 104.2 <0.001 

Characteristics of DD: 
     

MDD, % n/a 81.7 n/a n/a n/a 

Atypical features, % n/a 16.5 n/a n/a n/a 

Current , % n/a 17.5 n/a n/a n/a 

Recurrent, % n/a 35.4 n/a n/a n/a 

Time in episodes ≥ 1 year, % n/a 46.5 n/a n/a n/a 

Onset < 33 years, % n/a 49.0 n/a n/a n/a 

SES : Socio-economic status according to the Hollingshead Index (5 is highest level), CVD : cardiovascular disease, MDD 

: Major Depressive Disorder, Χ2/t: Chi-square test (dichotomous variables)/ t-test (continuous variables), ‡Includes 

generalized anxiety disorder, social phobia, panic disorder and agoraphobia, †Physical activity during 20 minutes less than 

twice a week 

 



Table 2. Associations between characteristics of depressive disorders and all-cause mortality 

(N=3668) 

 
Death Crude HR Model 2 Model 3 

  % HR  95% C.I. HR  95% C.I. HR  95% C.I. 

DD characteristics: 
       

Recencyʃ: 
       

Current 3.2 1.90 (0.95;3.79) 3.90* (1.28;11.91) 3.23* (1.05;9.95) 

Remitted 0.9 0.53* (0.29;0.98) 1.06 (0.42;2.69) 0.95 (0.36;2.48) 

Diagnostic severityʃ: 
       

MDD 1.2 0.72 (0.41;1.27) 0.66 (0.24;1.82) 0.68 (0.24;1.92) 

OSDD 1.7 0.95 (0.39;2.27) 
    

Atypical featuresʃ:  
       

Yes 1.5 0.89 (0.35;2.3) 1.22 (0.45;3.34) 1.00 (0.36;2.82) 

No 1.3 0.74 (0.42;1.29) 
    

Recurrenceʃ: 
       

Recurrent 0.6 0.33* (0.12;0.95) 0.36 (0.12;1.11) 0.38 (0.12;1.19) 

Single episode 1.7 0.99 (0.57;1.72) 
    

Time spent in episodeʃ: 
       

> 1 year 1.5 0.90 (0.48;1.69) 1.23 (0.50;3.06) 1.47 (0.58;3.74) 

≤ 1 year 1.1 0.65 (0.33;1.27) 
    

Age of onsetʃ: 
       

< 33 years 0.7 0.42* (0.19;0.96) 0.76 (0.30;1.92) 0.79 (0.31;2.02) 

≥ 33 years 1.9 1.09 (0.61;1.93) 
    

        
No DD (ref.) 1.8 1 (ref.) 

     

        
Men 2.2 2.39** (1.36;4.18) 2.89*** (1.6;5.23) 2.17* (1.14;4.13) 

Women (ref.) 0.9 1 (ref.) 
  

   
Age (cont.) - 1.07*** (1.04;1.11) 1.79*** (1.35;2.37) 1.66** (1.22;2.26) 

   
SES (cont.) - 0.93 (0.76;1.14) 0.91 (0.69;1.19) 0.99 (0.74;1.31) 

   
Living alone 2.4 2.14** (1.27;3.62) 2.56*** (1.49;4.38) 2.52** (1.45;4.38) 

Not living alone (ref.) 1.1 1 (ref.) 
  

   
Non-Caucasian 0.7 0.70 (0.17;2.88) 0.80 (0.19;3.33) 0.75 (0.18;3.22) 

Caucasian (ref.) 1.6 1 (ref.) 
  



   
Anxiety disorders‡ 1.1 0.63 (0.28;1.38) 0.73 (0.32;1.65) 

No anxiety disorders‡ (ref.) 1.6 1 (ref.) 
  

   
Current smoking 2.9 2.82*** (1.67;4.76) 2.78*** (1.59;4.84) 

Not current smoking (ref.) 1.0 1 (ref.) 
  

   
Alcohol use (cont.) - 1.02* (1.00;1.04) 0.91 (0.73;1.13) 

   
Inactivity† 2.2 2.17** (1.27;3.73) 1.91* (1.09;3.37) 

No inactivity† (ref.) 1.0 1 (ref.) 
  

Obesity 2.5 1.71 (0.90;3.24) 0.89 (0.43;1.84) 

No obesity (ref.) 1.4 1 (ref.) 
  

   
Hypertension 2.7 2.53*** (1.50;4.27) 1.31 (0.70;2.44) 

No hypertension (ref.) 1.1 1 (ref.) 
  

   
Dyslipidemia 2.5 2.36** (1.40;4.00) 1.42 (0.81;2.50) 

No dyslipidemia (ref.) 1.1 1 (ref.) 
  

   
Diabetes mellitus 4.8 3.55*** (1.74;7.25) 1.29 (0.57;2.93) 

No diabetes mellitus (ref.) 1.4 1 (ref.) 
  

   
History of CVD 8.6 6.39*** (3.02;13.51) 3.50** (1.54;7.97) 

No history of CVD (ref.) 1.3 1 (ref.) 
  

   
Current antidepressant use 1.0 0.62 (0.19;1.99) 0.45 (0.13;1.50) 

No antidepressant (ref.) 1.6 1 (ref.) 
  

*p<.05; **p<.01; ***p<.001, HR : hazard ratio, 95% C.I.: 95% confidence interval, SES : Socio-economic status 

according to the Hollingshead Index (5 is highest level), ref. : reference group, cont. : continuous variable, CVD 

: cardiovascular disease, MDD : Major Depressive Disorder, OSDD : Other Specified Depressive Disorders, 

‡Includes generalized anxiety disorder, social phobia, panic disorder and agoraphobia, †Physical activity during 

20 minutes less than twice a week. ʃreference group is no DD. Model 2 and Model 3 are proportional hazard 

models. 

 



Table 3. Baseline characteristics of participants with a depressive disorder (DD) 

according to current or remitted status (N=1971). 

 
Current DD Remitted DD Χ2/t p 

  N=345 N=1626     

Men, % 35.9 36.2 0.0 n.s. 

Age, mean (s.d.) 50.4 (8.3) 50.4 (8.8) 0.0 n.s. 

SES, mean (s.d.) 3.1 (1.3) 3.5 (1.3) 5.0 <0.001 

Living alone, % 39.4 39.2 0.0 n.s. 

Non-Caucasian, % 10.7 8.5 1.8 n.s. 

Anxiety disorders‡, % 27.3 21.7 5.0 <0.05 

Current smoking, % 31.9 30.4 0.3 n.s. 

Alcohol units per week, mean (s.d.) 6.0 (9.0) 5.9 (7.7) -0.2 n.s. 

Inactivity†, % 58.3 41.1 33.5 <0.001 

Obesity, % 16.8 11.5 7.4 <0.01 

Hypertension, % 30.4 26.6 2.1 n.s. 

Dyslipidemia, % 33.0 30.1 1.2 n.s. 

Diabetes mellitus, % 6.7 4.2 3.8 n.s. 

History of CVD, % 2.3 2.6 0.1 n.s. 

Current antidepressant use, % 20.0 11.1 20.6 <0.001 

Characteristics of DD: 
    

MDD, % 91.0 79.8 24.1 <0.001 

Atypical features, % 25.8 14.6 26.0 <0.001 

Recurrent, % 46.1 33.1 21.0 <0.001 

Time in episodes ≥ 1 year, % 76.5 40.1 151.8 <0.001 

Onset < 33 years, % 44.9 49.8 2.7 n.s. 

SES : Socio-economic status according to the Hollingshead Index (5 is the highest position), CVD : cardiovascular 

disease, MDD : Major Depressive Disorder, Χ2/t: Chi-square test (dichotomous variables)/ t-test (continuous 

variables), ‡Includes generalized anxiety disorder, social phobia, panic disorder and agoraphobia, †Physical activity 

during 20 minutes less than twice a week 

 



Table 4. Associations between current/remitted status of depressive disorders and cause 

specific mortality (N=3668) 

Cause of 

death 
Lifetime depressive disorder 

No depressive 

disorder  

 
Current (N=345) Remitted (N=1626) (N=1697) 

  N (%) HR*  (95% C.I.) N (%) HR*  (95% C.I.) N (%) 

Cardiovascular 2 (0.6) 10.91* (1.02;116.9) 2 (0.1) 0.92 (0.13;6.46) 5 (0.3) 

Cancer 5 (1.5) 5.07 (0.96;26.80) 5 (0.3) 1.04 (0.28;3.92) 13 (0.8) 

Suicide 1 (0.3) 7.33 (0.24;224.3) 3 (0.2) 4.73 (0.28;78.70) 1 (0.1) 

Other 3 (0.9) 1.76 (0.20;15.82) 5 (0.3) 0.77 (0.14;4.20) 11 (0.7) 

*Proportional hazard model adjusted for diagnostic severity, atypical features, recurrence, time spent in 

episodes, age of onset of depressive disorder, socio-demographics, anxiety disorders, lifestyle characteristics, 

cardio-metabolic risk factors and diseases and antidepressant use 

 


