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Abstract

Aim: There is growing evidence that depression is associated with an 
increased mortality risk, but results from studies are ambiguous. To 
investigate whether depression leads to increased mortality, we reviewed 
the literature on depression and total mortality in the community. We also 
performed statistical pooling.

Methods: We searched Medline and Psychinfo for relevant articles 
published between January 1966 and December 2000 and checked the 
references in the articles found in our search. We used the following 
inclusion criteria: published in English, Dutch or German language; 
prospective community based studies describing at least total mortality; 
the presence of a control group and the use of DSM-criteria or criteria 
resembling DSM in a reasonable way or by a validated and reliable 
depression questionnaire in the diagnosis of depression. 
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Results: Twenty-four studies were included in our review. Of the 19 
studies reporting data on males and females together, nine reported 
a signifi cant positive association. The majority of studies showed a 
positive non-signifi cant association between depression and mortality. 
No signifi cant negative associations were reported. Overall the summary 
estimated relative risk was 1.56 (1.31-1.85). 

Conclusions: Our results support the hypothesis of depression being a 
risk factor for increased total mortality. 

Keywords: depressive disorder, mortality, meta-analysis

Introduction

A lot of research has been done on mortality following depression. 
In 1999 Wulsin(1) reviewed all mortality studies (N=57) published from 
1966 to 1996.

Fifty-one percent of the studies showed a positive association 
between depression and mortality, twenty-three percent showed a 
negative association and fi fteen percent showed mixed results. These 
contradictory fi ndings may be explained by important differences in the 
defi nition of depression, the study population, the length of follow-up, the 
causes of death and additional characteristics the authors controlled for. 
This variety makes it diffi cult to compare and summarize the results of 
the different studies. For this reason, most reviews written on this subject 
include a fraction of the existing studies only, based on certain inclusion 
criteria (2-4). In this meta-analysis we focus on depression and mortality 
in the community and we include cohort studies that describe the effect 
of depression on subsequent total mortality. 

Methods 

Literature search

We searched the Medline and Psychinfo databases for data from 
January 1966 until December 2000, crossing [depress*] with [mortality 
or dead or death or died]. This resulted in over 10,000 studies of which 
we selected the ones that met the following criteria: published in English, 
Dutch or German language; prospective epidemiological studies; 
community based studies (excluding studies starting from a selected 
group of depressed patients, e.g. patients recruited in secondary or 
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tertiary care settings or including patients with an additional disease 
only); describing general mortality (not cause specifi c only); presence of 
a control group (not compared with fi gures from the general population) 
and the use of DSM-criteria or criteria resembling DSM in a reasonable 
way or by a validated and reliable depression questionnaire for the 
diagnosis of depression. In addition we checked the references in the 
selected articles to fi nd other relevant publications.

Selection and data collection

The selection of studies was initially based on reading the abstract. 
If the abstract was unclear, the complete article was read to make a 
decision about the inclusion of the article. For each study we collected 
the following study characteristics: number of subjects, setting of the 
cohort, age range, methods used to identify the presence of depression, 
years of follow-up, number of deceased and surviving people in both 
groups, crude and adjusted risk estimate, and potential confounders 
used in the analyses. 

Analysis

We tested for the presence of publication bias by producing a funnel 
plot, relating sample size and relative risk of each study. Two by two 
tables and unadjusted relative risks were calculated on the basis of the 
published data. If not enough information was available in the article to 
complete our tables, we contacted the author for additional information. 
We tested the presence of homogeneity using a chi-square test for 
homogeneity in the total group of reports as well as in subgroups based 
on characteristics such as sex, depression measure, follow-up time and 
continent. Summary relative risk estimates for the different subgroups 
were based on a random effects model and calculated using the Der 
Simonian and Laird method of the FASTPRO version 1.7 software (5). 

Results

Literature search and selection

By crossing [depress*] and [mortality or dead or death or died], we 
found over 10,000 articles in the Medline and Psychinfo search. On the 
basis of information given in the abstracts, we initially selected thirty-
eight prospective studies. After reading the articles we rejected thirteen 
studies that did not match with the inclusion criteria after all. We had 
to exclude fi ve more, because there were several studies on the same 
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study population, leaving us with twenty studies. Reference checking of 
the articles found in our search resulted in four more articles, bringing us 
to a total of twenty-four studies included in this review. The funnel plot 
in which measures of effect were related to sample sizes, somewhat 
supported the hypothesis of publication bias in studies with a total sample 
size below 1000 (Fig.1). 

Basic characteristics

Table 1 shows the results of the included studies on depression and 
mortality. 

Of the twenty-four studies, ten were conducted in the USA (6-15), 
11 in Europe (16-26), two in Australia (27-28) and one in Asia (29). The 
smallest study included 228 subjects (28), the largest included 7518 
subjects (15). In nineteen of the twenty-four studies, all subjects were 
over age 60  (6, 8-9, 11-13, 15-16, 18-21, 23-29), in one study they were 
over age 55 (22), two studies included people over age 50 (10,17), one 
study over age 40 (7) and one study over age 18 (14). 
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Depression was identifi ed in several ways. In some studies a 
depression questionnaire was used and in other studies depression was 
diagnosed according to a list of diagnostic criteria. 

In eleven studies (7, 9, 11, 18-19, 21-22, 25-28) a depression 
questionnaire was used, but the diagnosis of depression was based on 
the presence or absence of a list of diagnostic criteria. If this was the 
case, we only mentioned the diagnostic criteria in the summary below 
as well as in table 2. In nine studies the diagnosis of depression was 
made according to DSM-III criteria (7, 9-10, 16, 19, 21-23, 26), in fi ve 
studies the Centre for Epidemiologic Studies-Depression (CES-D) scale 
was used (6, 8, 12-13, 20) and in two studies the AGECAT computer 
diagnostic program was used (18, 25). 

TABLE 2
Relation between depression and subsequent risk of dying in cohort studies: 

subgroup analyses

Variable
Number of 

studies

Chi-square test
for homogeneity

(p-value)

Summary estimated rela-
tive risk and (95% CI)

Sex

 Males 6 0.00 2.13 (1.17-3.88)

 Females 7 0.00 1.58 (1.21-2.07)

Continent

 America 9 0.00 1.42 (1.07-1.88)

 Europe 8 0.07 1.57 (1.32-1.87)

 Australia 2 0.62 1.42 (1.05-1.92)

 Asia 1 / /

Years of follow-up

 ≤ 5 13 0.00 1.68 (1.29-2.20)

 5-10 4 0.00 1.42 (1.06-1.91)

 ≥ 10 1 / /

Measurement of 
depression

 DSM-III 9 0.00 1.38 (1.11-1.73)

 CES-D 4 0.00 1.38 (0.90-2.11)

 AGECAT computer 
 Diagnostic program

2 0.00 1.46 (0.98-2.18) 

 Others 5 0.00 2.18 (1.54-3.07)



Depression as a risk factor for total mortality in the community 323

Other measures used were the Feighner criteria for major depression 
(11), the revised version of Beck’s Depression Inventory (24), the Geriatric 
Depression Scale short Form (15), the Depression Index (14), the 40-
item OBD subscale of the MMPI (17), the ICD-10 criteria for depressive 
episodes (27) and the Zung-Self-rating depression scale (29). 

Fifteen of the twenty-four studies had a follow-up period of fi ve years 
or less (6, 8-9, 11, 13, 16, 18-22, 24-26, 29), four studies had a follow-
up time varying from fi ve to ten years (7, 12, 15, 23) and three studies 
had a follow-up time of ten years or more (10, 14, 17). One study had a 
follow-up time between three and six years (27) and in another this was 
between fi ve and six years (28).

The percentages of people deceased during follow-up varied from 
3.6% (29) to 58.1% (21).

The results of all studies proved a signifi cant degree of heterogeneity 
that could not be explained by a number of study characteristics (table 2).

Results of individual studies

Table 3 shows the available unadjusted and adjusted risk estimates of 
all studies.

Nineteen studies reported outcome measures for males and females 
combined (6-10, 12-14, 16-19, 21-26, 28). Fourteen of these studies (6, 
8, 10, 12, 16-19, 21-25, 28) reported a positive association for depression 
and subsequent mortality, which was signifi cant in nine studies (6, 
12, 17-19, 21-22, 24-25). One study (7) found a positive association 
between mortality and both recent  and past depression. One study (26) 
reported the relative risks for the four age groups used in the study and 
showed a positive association for all groups, which was signifi cant for the 
three lowest age groups. Three studies (9, 13-14) reported a negative 
association for depression and mortality of which none was signifi cant. 
Five studies (8, 18, 21-23) also reported outcome measures for males 
and females separately. One of them (21) reported a positive signifi cant 
association for both sexes, one (22) reported a positive association for 
both sexes, which was signifi cant only for females, one study (23) reported 
a positive non-signifi cant association for both sexes, one study (18), that 
reported on males only, showed a positive signifi cant association and 
one study (8) reported a negative association for males and a positive 
association for females (both not signifi cant).
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Four studies (11, 15, 20, 29) only reported separate outcome measures 
for males and females. Three of them (11, 20, 29) reported a positive 
signifi cant association for both sexes, and one study (15), that reported 
about females only, also showed a positive signifi cant association. 

The relative risk of dying slightly decreases with increasing period of 
follow-up, losing statistical signifi cance if the follow-up was longer than 
10 years. There is no difference between the continents. Between studies 
using different methods to identify presence or absence of depression, no 
increased summary relative risk was found for CES-D and the AGECAT 
Computer Diagnostic Program. An increased summary relative risk of 
1.38 (95% CI 1.11-1.73) was found for DSM-III. For the group ‘others’ 
(including the Feighner criteria for major depression, the revised version 
of Beck’s Depression Inventory, the Geriatric Depression Scale Short 
Form, the Depression Index, the 40-item OBD subscale of the MMPI, 
the ICD-10 criteria for depressive episode and the Zung-Self-rating 
depression scale) a summary relative risk of 2.18 (95% CI 1.54-3.07) 
was found.

Statistical pooling

Twenty studies (6-13, 15-16, 18-19, 22-29) were included in the 
statistical pooling, of which one presented data for females only (15).

The overall summary relative risk of dying in people with and without 
depression was 1.56 (1.31-1.85). Table 2 presents the results of the 
chi-square test for homogeneity and the summary relative risks for the 
different subgroups. 

Discussion

In this review, results from twenty-four prospective studies on 
depression and mortality have been summarized. Nine out of twenty-four 
studies reported a signifi cant positive adjusted relative risk indicating an 
increase of the mortality risk following depression. No study showed 
a signifi cant negative association. The majority of studies showed a 
positive non-signifi cant association between depression and mortality. 
Statistical pooling based on twenty studies with complete data revealed 
a signifi cant positive association between depression and subsequent 
mortality, with a summary relative risk (95% CI) of 1.56 (1.31-1.85). The 
studies that reported data on males and females separately showed 
summary estimated relative risks (95% CIs) of 2.13 (1.17-3.88) and 
1.58 (1.21-2.07) respectively. The effect size diminished with increasing 
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follow-up time. It was above 1.0, however, in all subgroups. Statistical 
signifi cance was lost in the study with more than 10 years of follow-up.

Four studies could not be included in the statistical pooling because 
of missing data. Three of these studies reported a signifi cant positive 
adjusted risk estimate varying from 1.25 to 1.59 and one study reported 
a non-signifi cant negative association of 0.91. Including these studies 
could have resulted in a slightly lower summary estimated relative risk. 

According to our funnel plot, studies with a relative risk around or 
below 1.0 may have been missed due to publication bias (fi gure 1). The 
plot suggests that this could be the case more specifi cally in studies with 
a sample size below 1000. However, removing all studies with a sample 
size below 1000 (with a relative risk around or above 1.50) (16, 19, 25, 
28) and retaining all other studies resulted in a similar summary relative 
risk of 1.54 (1.26-1.89).

There is always the possibility that studies showing no or only weak 
associations have not been published and since we did not identify 
unpublished studies, they are not included in this review.

There are important differences among the studies in number of 
subjects, setting of cohort, identifi cation of the absence or presence 
of depression, length of follow-up and the confounders included in 
the multivariate analysis, which might partly explain the differences in 
outcome. We performed subgroup analyses based on sex, continent, 
years of follow-up and measurement of depression. The results in the 
different subgroups did not differ very much from the overall summary 
relative risk. However, the summary estimated relative risks for men and 
for the depression measurement ‘others’ were somewhat higher than the 
overall measure and the positive associations found for the depression 
measurements CES-D and AGECAT were not signifi cant. 

How can the increased mortality risk reported in most studies be 
explained? Only eight out of twenty-four studies presented data on 
suicidal and accidental deaths, of which only four showed separate fi gures 
for depressed and non-depressed people. In three of these four studies, 
suicidal and accidental deaths accounted for less than 3% and in one 
study they accounted for 6.9% of the mortality in the depressed group. In 
the non-depressed group, three out of four studies showed no mortality 
due to suicides and accidents and in one study suicidal and accidental 
deaths accounted for 0.6% of the mortality. In one of the eight studies 
a relative risk (and corresponding 95% CI) of dying from accidents and 
traumas of 6.3 (1.7-23.8) for depressed vs not depressed was reported. 
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Since only a few studies reported on suicidal and accidental deaths, 
it is diffi cult to draw fi rm conclusions. It seems unlikely, however, that 
the increased mortality risk in the depressed group can be completely 
explained by an increase in suicidal and accidental deaths. 

The presence of comorbidity could not be taken into account in this 
review. However, depression has been found to adversely affect endocrine, 
neurological and immune processes, which enhance susceptibility to 
disease and eventually may lead to death (6, 22). Depression may also 
adversely affect the outcome of a physical disease (30) and especially 
coronary heart disease and heart failure (31). In some cases depression 
may be an early sign of a medical condition as has been described for 
Parkinson’s disease (32). 

Intermediate factors between depression and increased mortality 
risk probably are unhealthy behavioural patterns. Depressed people 
were found to be less physically active, were more often smokers, 
alcohol and drug abusers and tended to have more extreme BMI values 
(6). They were also found to be less likely to comply with treatment 
recommendations (6, 33) and more likely to withdraw themselves from 
others and therefore lack social contacts and support, which may lead to 
an increased susceptibility to multi-morbidity and mortality (34). 

In summary, however, this review supports the hypothesis that depres-
sion in the community might lead to a 50% increased total mortality risk.
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