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PURPOSE: Our aim is to examine which risk factors have a greater impact in women than in men on the
risk of major depressive disorder (MDD) and whether factors differ between a possible recurrent MDD and
a first onset of MDD.
METHODS: Prospective cohort study of general practice attendees in seven countries, who were followed
up at 6 and 12 months (predictD). Absolute risk differences (interaction contrast) across sex for onset of
DSM-IV MDD after 6 or 12 months of follow-up were estimated for 35 risk factors from 7101 participants
without MDD at baseline.
RESULTS: A total of 599 participants (80% female) had an onset of MDD at 6 or 12 months. Most risk
factors had a greater impact in women than in men on the risk of MDD and were not restricted to a specific
class of risk factors. After we stratified for a history of depressive symptoms, we found that the impact of risk
factors across sex was generally stronger on possible recurrent MDD than on a first onset of MDD.
CONCLUSIONS: Our findings may partly account for the observed difference in incidence of MDD
between men and women.
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INTRODUCTION
Major depressive disorder (MDD) is a serious health problem
and will be the second leading cause of burden of disease
worldwide by 2030 (1). The annual incidence rate of MDD
is about 1% to 8%, as shown by population- and primary
care–based surveys such as the Stirling County Study, the
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Lundby Study, the Epidemiologic Catchment Area Study,
and the Netherlands Mental Health Survey and Incidence
Study (2–9). Epidemiologic research, including ours, has
consistently shown that women have greater incidence rates
of MDD than men (4, 6, 10, 11). However, the cause of this
sex difference remains unclear. Several hypotheses have
been put forward (10, 12–14). Some researchers argue that
biological factors such as genetic differences may account
for the sex difference (10, 15). Others hypothesize that the
difference may be ascribed to artifacts involved in the
measurement methods used (14). For example, women
may report depressive symptoms more often than men, resulting in greater rates of MDD in women (16). Another
hypothesis states that psychosocial factors may have
a different impact in women than in men (12, 17, 18).
In the light of the latter hypothesis, several psychosocial
factors have been studied. Factors like relationship problems, lack of social support, adverse experiences in childhood, and life events may have a greater impact in women
than men, thereby increasing their risk for MDD (10, 12,
17). However, most authors who examined risk factors for
onset of MDD did not discriminate a first onset of MDD
from recurrent MDD (17). In addition, often studies did
not have sufficient power to examine the differential impact
of risk factors on a first onset of MDD in men and women.
1047-2797/$ - see front matter
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Outcome Measure
Selected Abbreviations and Acronyms
CIDI Z Composite International Diagnostic Interview
MDD Z Major depressive disorder

Insight into these risk factors may assist physicians and
policy makers in determining who is more susceptible to
depressive symptoms to prevent the onset of MDD and its
associated burden of disease.
Our first aim is to examine which risk factors have
a greater impact in women compared with men on the risk
of onset of major depressive disorder in a large cohort of
primary care attendees. Our second aim is to examine
whether these factors are different for those with recurrent
MDD compared to those with a first onset of MDD.

A diagnosis of MDD in the preceding 6 months was assessed
in all patients at baseline and after 6 and 12 months according to DSM-IV criteria by use of the depression section of
the Composite International Diagnostic Interview (CIDI)
(22, 23).
Risk Factors
We selected risk factors for MDD which cover all important
areas identified in a systematic review of the literature
performed for the predictD study (24). The risk factors,
which were also used in our previous work, were assessed
at baseline using risk factor questionnaires, unless otherwise
stated below (7, 11).
The following risk factors were included in this study:
Sociodemographic or Personal.

SUBJECTS AND METHODS
Study Setting and Design
PredictD is a multicenter prospective cohort study from
which a multifactor algorithm was developed to predict
risk of onset of major depressive disorder in primary care
attendees in six European countries and Chile. This has
been described in greater detail elsewhere (7, 11, 19–21).
The study was approved by local ethical committees and
conducted in seven countries: (1) 25 general practices in
the Medical Research Council’s General Practice Research
Framework, in the United Kingdom; (2) nine large primary
care centres in Andalucıa, Spain; (3) 74 general practices
nationwide in Slovenia; (4) 23 general practices nationwide
in Estonia; (5) seven large general practice centres near
Utrecht, The Netherlands; (6) two large primary care
centres, one in the Lisbon area (urban) and the other in
Alentejo (rural), Portugal; and (7) 78 general practices in
Concepci
on and Talcahuano in the Eighth region of Chile.
Study Participants
Consecutive attendees were recruited (N Z 10,045) and interviewed between April 2003 and February 2005, and reinterviewed after 6 and 12 months. Exclusion criteria were an
inability to understand one of the main languages involved,
psychosis, dementia, and incapacitating physical illness.
Recruitment differed slightly in each country because of
local service preferences. In the United Kingdom and the
Netherlands, researchers approached patients waiting for
consultations, whereas in the other countries doctors first
introduced the study before contact with the research
team. All patients gave written informed consent and
undertook a research evaluation within two weeks. For the
present analyses, we included participants who had no
MDD in the 6 months before baseline (n Z 8517).










Age (1),
Education level (2),
Marital status (3),
Employment (4),
Ethnicity (5),
Born in the country of residence or abroad (6),
Religious or spiritual beliefs (7), and
The presence of long-standing physical illness (8).

Psychiatric Comorbidity and Function.
 Hazardous alcohol use (9) using the WHO’s AUDIT
questionnaire (score cut off below 8 or equal and
greater);
 Questions on whether the respondent had ever had an
alcohol problem (10) or treatment for same;
 Ever used recreational drugs (11), adapted from the
relevant sections of the CIDI;
 Anxiety (12) and panic (13) symptoms in the previous
6 months determined by relevant sections of the
Patient Health Questionnaire (PHQ); and
 Physical (14) and mental function (15) as assessed by
the Short-Form 12.
Adverse Experiences in Childhood and Life Events.
 Physical and/or emotional abuse (16) and sexual abuse
(17) experienced during childhood, and
 Major life events (18) in the preceding 6 months as
determined by the List of Threatening Life Experiences Questionnaire.
Work, Living, and Environment.
 Whether their occupation required specialized knowledge (19).
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 Controls, demands, and rewards for paid and unpaid
work in the preceding 6 months were estimated by
an adapted version of the job content instrument.
Participants were categorised as feeling in control in
paid (20) or unpaid work (21); as experiencing difficulties without support in paid or unpaid work (22); and
experiencing distress without feeling respect for their
paid or unpaid work (23).
 Financial strain, which was a single question commonly
used in government and other UK social surveys (24).
 Living alone or with others (25).
 Owner–occupier accommodation (26).
 Whether satisfaction with their living conditions was
present (27).
 Satisfaction with neighbourhood (28) and perception
of safety inside/outside of the home (29) were assessed
using questions from the Health Surveys for England.
 Experiences of discrimination (30) on the grounds of
sex, age, ethnicity, appearance, disability, or sexual
orientation.
Family and Friends.
 Brief questions on the quality of sexual (31) and
emotional (32) relationships with a partner were adapted from a standardized questionnaire;
 The presence of serious physical, psychological or
substance misuse problems, or any serious disability
in people who were in close relationship to participants
(33);
 Difficulties in getting on with people and maintaining
close relationships were assessed using questions from
a social functioning scale (34);
 Family psychiatric history: serious psychological problems in first-degree family members requiring pharmacologic or psychological treatment in primary or
secondary care (35);
 Suicide in first-degree relatives (36); and
 The adequacy of social support from family and friends
(37).
Most risk factors were binary; where they were not,
they were converted into binary variables as this was
needed for the analysis. Two variables (physical and
mental function) that were originally continuous were
categorized as being below or above the median score.
Where a variable had more than two categories, it was recoded so that the category with the greatest prevalence of
MDD was compared with the remaining categories
combined. Age was analyzed both as a continuous variable
and categorized into tertiles, and life events was categorized into 0, 1, and 2 or more events.
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Data Analysis
First, we calculated characteristics for men and women
without MDD in the 6 months before baseline. Variables
with O20% missing data were dropped from further analysis. Next, for each risk factor we calculated which
percentage of men and women had an onset of MDD at 6
or 12 months of follow-up. Onset was defined as a diagnosis
of MDD between baseline and 6 months or between 6 and 12
months of follow-up. In women and men, we calculated the
absolute risk difference between those with the risk factor
compared with those without the risk factor. We calculated
absolute risks rather than relative risks as we were interested
in the impact of risk factors across sex. To estimate whether
the impact of a risk factor was different in women than in
men, we calculated the interaction contrast (25) by hand
and by using the GLM procedure in PASW version 17.
The interaction contrast is used to compare the risk difference between men and women given the risk factor.
Consider the risk factor education. Suppose there are 100
women with lower levels of education and 100 women
with higher levels of education. If 10 of the 100 women
with lower levels of education become depressed and 5 of
the 100 women with higher levels of education become
depressed, then the risk difference among women is 10/100
– 5/100 Z 5%. Suppose we obtain a risk difference of
3% in men. The difference in risk differences between
women and men (i.e., the interaction contrast) is then
5% – 3% Z 2%. In this example, the impact of lower levels
of education on the risk of becoming depressed is 2% greater
for women than for men.
We calculated an accompanying 95% confidence
interval for the interaction contrast (26). Note that 1/risk
difference Z the number needed to harm, i.e., how many
patients need to be exposed to a risk factor to cause harm
in one patient that would not otherwise have been harmed.
In an additional step, age, level of education, number of
recent negative life events, and country were added to the
models to control for potential confounding. In a subsequent
analysis, each risk factor that was significantly different
(p ! .05) in risk for women compared with men was entered
in a model that also contained age, sex, level of education,
number of recent negative life events, country and all other
risk factors with p of .05 to .10.
To examine whether the impact of risk factors across sex on
possible recurrent MDD was different than on a first onset of
MDD at 6 or 12 months of follow-up, we repeated all analyses
in strata of a lifetime history of depressive symptoms prior to
baseline. A lifetime history of depressive symptoms was ruled
out if the two core symptoms of the lifetime CIDI depression
section were absent. If one or two of the core symptoms were
present, participants were considered to have a lifetime
history of depressive symptoms before baseline. All analyses
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were complete-case analysis because missing data were few.
The Hosmer and Lemeshow test showed adequate goodnessof-fit of the models. Analyses were performed using PASW
version 17 (IBM SPSS Statistics).
RESULTS
The characteristics of the 8517 participants without MDD
in the 6 months before baseline (5711 women, mean age 46
years with standard deviation 16 and 2806 men, mean age
51 years with standard deviation 17) are presented in
Table 1. Most risk factors were more common among
women. Of the 8517 participants without MDD in the 6
months before baseline, 7101 (83.3%) had full data
throughout the study (Fig. 1 or Appendix 1). Attrition
rates were similar for men (17.0%) and women (16.4%).
Eight percent (N Z 599) had an onset of MDD at 6 or
12 months of follow-up, of whom 479 (80%) were female
and 120 male.
Twenty-eight risk factors (80.0%) had a greater impact in
women than in men on the risk of onset of MDD at 6 or 12
months of follow-up (Table 2). The risk factors lack of
control in paid work and dissatisfied with partner were dropped from further analysis because they had more than 20%
missing data. The following risk factors had a significantly
greater impact in women: lower levels of education, nonEuropean ethnicity, religious or spiritual, lifetime alcohol
problem, anxiety syndrome, two or more recent life events,
financial strain, a neighborhood perceived as not being
safe, and problems with someone close. In men, the
following risk factors had a significantly greater impact on
the risk of onset of MDD at 6 or 12 months of follow-up:
a nonprofessional occupation and living alone. The results
were similar when the models were adjusted for age, level
of education, number of recent negative life events, and
country (data available on request). Lower levels of education, non-European ethnicity, religious or spiritual, two or
more recent life events, financial strain, and a neighborhood
perceived as not being safe still had a greater impact in
women than in men when all other (borderline) significantly
different risk factors were added to the models (data available on request).
Of the participants who had no MDD in the 6 months
before baseline, 3979 had no lifetime history of depressive
symptoms, and 4528 had a lifetime history of depressive
symptoms (Fig. 2 or Appendix 2). Of those with no lifetime
history of depressive symptoms, 3357 participants had full
data throughout the study of whom 142 (4.2%) had a first
onset of MDD at 6 or 12 months of follow-up (107 women
and 35 men). Of those with a lifetime history of depressive
symptoms, 3737 participants had full data throughout the
study of whom 455 (12.2%) had a possible recurrent MDD
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TABLE 1. Baseline characteristics for 8517 persons with no
major depressive disorder in the 6 months before baseline
Women
(n Z 5711)
Sociodemographic or personal
Age in years, mean (SD)*
Age in years, tertiles*
w18–43
44–58
59–75
Lower education*
Not married/living with partner*
Unemployed*
Ethnicity: non-European*,y
Immigrantz
Religious or spiritual*,y
Longstanding physical illness*
Psychiatric comorbidity and function
Hazardous alcohol use*
Lifetime alcohol problem*
Ever used recreational drugs
Other anxiety syndrome*
Panic syndrome*
SF-12 Physical function below median*
SF-12 Mental function below median*
Adverse experiences and life events
Physical or emotional abused*
Sexual child abused*
Recent negative life events
No
One
Two or more
Work, living and environment
Occupation: nonprofessional*,x
Lack of control in paid work{
Lack of control in unpaid worky
Difficulties at work without support
Distress at work without respect*,y
Financial strain*
Living alone*
Accommodation: not owned*
Dissatisfied with living condition*,k
Dissatisfied with neighborhood*
Neighbourhood perceived not safe*
Discrimination*
Family and friends
Dissatisfied with overall sex lifey
Dissatisfied with partner*,#
Problems with someone close*
Difficulties in getting along with peopley
Family history of psychiatric disorder*
Suicide in first-degree relatives
Social support below median*

Men
(n Z 2806)

47 (16)

51 (17)

2360 (42)
1680 (30)
1545 (28)
2371 (42)
2046 (36)
3090 (54)
1717 (30)
275 (6)
4385 (78)
2433 (43)

887 (33)
800 (30)
1021 (38)
1232 (44)
718 (26)
1278 (46)
730 (26)
152 (6)
1892 (69)
1311 (47)

166 (3)
180 (3)
384 (7)
287 (5)
316 (6)
2803 (49)
2696 (47)

397 (14)
358 (13)
210 (8)
64 (2)
85 (3)
1252 (45)
1005 (36)

1135 (20)
325 (6)

443 (16)
44 (2)

1693 (30)
1718 (30)
2286 (40)

852 (31)
855 (31)
1091 (39)

630 (13)
1135 (42)
1144 (20)
641 (11)
654 (12)
1840 (32)
582 (10)
1387 (24)
801 (15)
979 (17)
430 (8)
546 (10)

450 (18)
660 (41)
554 (20)
283 (10)
205 (8)
767 (28)
225 (8)
615 (22)
350 (13)
425 (15)
150 (5)
228 (8)

778 (14)
518 (12)
2178 (38)
378 (7)
1803 (32)
159 (3)
2391 (42)

411 (15)
229 (10)
865 (31)
155 (6)
728 (26)
74 (3)
1337 (48)

SF-12 Z Short Form-12.
All variables are presented as N (%), unless otherwise stated above.
*p ! .05.All variables have <1% missing data, except:
y
Missing data Z 2%–3%.
z
Missing data Z 11%.
x
Missing data Z 12%.
k
Missing data Z 7%.
{
Missing data Z 49%.
#
Missing data Z 23%.
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Participants
10045

Missing CIDI
143
Not Depressed
6502
4294 women (66%)
2208 men (34%)
Not Depressed
8517

Lost to follow-up
1416

5711 women (67%)
2806 men (33%)

938 / 5711 women (16.4%)
478 / 2806 men (17.0%)
Depressed
599

Depressed
1385
Patient history

Baseline

479 women (80%)
120 men (20%)

Study period after baseline

FIGURE 1. Flowchart of participants without MDD in the 6 months before baseline who have an onset of MDD at 6 or 12 months of
follow-up.

at 6 or 12 months of follow-up (372 women and 83 men).
The distribution of women and men with or without a lifetime history of depressive symptoms was fairly similar across
all countries (Table 3). The age and sex distribution were
similar in those with a recurrent MDD at 6 or 12 months
of follow-up and those with a first onset of MDD at 6 or
12 months of follow-up: mean age was 49 years, and more
than two-thirds were female. The impact of risk factors on
recurrent MDD at 6 or 12 months of follow-up was generally
comparable with the impact of risk factors on MDD before
stratification for a lifetime history of depressive symptoms
before baseline, although the impact of some risk factors
became greater than in the whole population (e.g., lower
levels of education) and some risk factors lost statistical
significance (e.g., a lifetime alcohol problem; see also
Table 2).
When we considered those with a possible first onset of
MDD at 6 or 12 months of follow-up, most risk factors had
a greater impact in women than in men, although the
impact of risk factors was generally weaker than on recurrent MDD at 6 or 12 months of follow-up. For example,
lower levels of education had a greater impact in women
than in men on recurrent MDD but not on a first onset
of MDD. A neighborhood that was perceived as not being
safe had a greater impact in women than in men on both
recurrent MDD and on a first onset of MDD. In contrast,
living alone had a greater impact in men than in women
on recurrent MDD as well as on a first onset of MDD.
Dissatisfied with living condition had a greater impact
on recurrent MDD in women but a greater impact on a first
onset of MDD in men. The results were similar when the
models were adjusted for age, level of education, number of

recent negative life events and country (data available on
request).
DISCUSSION
In this large-scale, cross-national study three main observations emerged: (1) most risk factors studied had a greater
impact in women than in men on the risk of onset of
MDD at 6 or 12 months of follow-up, independent of confounding factors; (2) risk factors that had greater impact in
women were not restricted to a specific class of risk factors
but varied across different groups of risk factors; and (3)
the impact of risk factors across sex was generally stronger
on recurrent MDD at 6 or 12 months of follow-up than on
a first onset of MDD at 6 or 12 months of follow-up.
A body of research has examined sex differences in risk
factors for onset of MDD (10, 12, 17). However, most studies
did not discriminate a first onset of MDD from recurrent
MDD, which makes it difficult to make direct comparisons
(17). The finding that most risk factors studied had a greater
impact in women than in men suggests that women are at
greater risk of becoming depressed when a risk factor is
present. It has been suggested that women may have greater
biologic vulnerability to onset of MDD (10). Although
women were generally more likely to be exposed to risk
factors than men, as most risk factors were more common
among women, our findings suggest that women may also
be more likely to get affected by presence of risk factors
than men.
The risk factors that had greater impact in women than in
men were not restricted to a specific class of risk factors, such
as sociodemographic or personal factors. However, two risk

TABLE 2. Differential impact of risk factors among women compared with men on the risk of onset of major depressive disorder at 6 or 12 months of follow-up

Risk difference
in women with
and without RF %

Risk for MDD
in men with the
risk factor %

Risk difference
in men with and
without RF %

Possible first onset of
MDD at follow-up
n Z 3357 ICunadjusted

%

95% CI

%

95% CI

%

95% CI

1.2 to 5.6
1.5 to 5.5
2.5 to 8.1
3.9 to 2.3
1.3 to 4.2
1.4 to 7.6
7.7 to 4.9
1.6 to 7.8
3.0 to 2.5

0.6
0.6
7.2*
2.2
1.7
10.3y
6.2
7.2y
2.1

5.2 to 6.4
5.3 to 6.5
2.4 to 12.0
7.5 to 3.1
3.0 to 6.5
4.6 to 16.0
16.6 to 4.3
1.8 to 12.5
6.9 to 2.6

4.1y
2.7
2.5
0.4
1.0
0.4
4.9
2.1
0.1

0.7 to 7.5
0.9 to 6.3
0.3 to 5.4
3.6 to 2.7
1.9 to 3.7
3.3 to 2.7
1.8 to 11.5
1.1 to 5.1
3.0 to 2.7

3.1 to 8.7
0.4 to 11.6
3.1 to 8.2
0.2 to 16.9
4.8 to 9.9
1.7 to 3.8
0.2 to 5.4

4.3
5.4
2.5
8.1
0.5
0.0
3.0

4.8 to 13.4
2.8 to 13.7
6.3 to 11.2
3.3 to 19.6
10.5 to 9.5
4.7 to 4.7
1.7 to 7.7

0.6
2.7
2.8
9.0
9.0
0.8
0.0

7.4 to 6.3
4.7 to 9.9
3.6 to 9.1
3.5 to 21.6
2.2 to 20.3
2.1 to 3.6
3.1 to 3.0

1.4 to 5.9
12.5 to 6.2

5.0
0.2

0.7 to 10.7
14.4 to 14.7

2.1
5.8

6.2 to 0.2
16.8 to 5.0

1.1 to 5.4
1.2 to 7.9

2.9
5.6*

2.8 to 8.6
0.0 to 11.3

0.1
0.7

3.3 to 3.2
2.7 to 4.2

6910

7052
7079
7063
7039
6239
6981
7066

9.4
12.5
14.1
10.9
11.7
13.5
11.2
11.1
12.5

0.9
4.0
6.8
1.3
3.5
4.8
0.7
4.8
4.2

3.8
7.1
5.9
6.8
6.3
5.4
7.1
5.1
7.5

1.4
1.9
1.5
2.2
2.1
0.3
2.1
0.2
4.4

2.2
2.0
5.3y
0.8
1.5
4.5y
1.4
4.7y
0.2

7064
7075
7030
7022
7069
7101
7101

11.5
20.8
13.5
33.9
28.0
12.9
15.0

1.5
11.1
3.7
25.0
19.0
5.6
9.3

4.0
9.6
6.2
21.2
21.1
7.8
9.5

1.3
5.2
1.1
16.5
16.5
4.7
6.7

2.8
6.0y
2.5
8.6y
2.5
1.0
2.6

7073
7060
7082

16.6
19.3

8.3
9.9

10.2
17.9

6.0
13.0

10.0
14.8

3.2
8.0

4,9
7.3

1.0
3.4

2.2
4.5y

6191
6962
7026
6989
7082
7101
7062
6648
7095
7095
7073

6.8
11.6
17.8
18.3
15.9
8.6
11.8
13.5
14.0
20.2
18.7

4.4
1.9
8.6
9.3
8.5
1.6
2.3
4.9
4.8
11.0
9.6

5.9
6.4
10.0
11.9
7.8
11.8
6.3
6.5
7.8
5.3
9.9

0.8
1.6
5.4
7.3
3.5
7.2
1.4
1.9
3.1
0.1
5.4

5.2y
0.2
3.2
2.0
5.0y
8.8y
0.9
3.0
1.7
10.8y
4.1

9.3 to 1.2
3.2 to 3.7
1.3 to 7.8
3.0 to 7.0
2.0 to 8.1
13.7 to 3.8
2.4 to 4.3
1.1 to 7.0
2.1 to 5.5
4.8 to 16.8
0.7 to 9.0

5.8
2.2
3.4
2.9
6.8y
11.0y
1.1
7.3y
5.5
11.0y
3.9

12.7 to 1.0
7.9 to 3.5
3.9 to 10.6
4.8 to 10.6
1.7 to 11.9
18.9 to 3.0
4.6 to 6.8
0.6 to 14.1
0.7 to 11.7
1.4 to 20.7
3.6 to 11.3

3.9
2.4
1.2
1.0
0.8
7.7y
0.4
5.0*
3.2
10.3y
2.6

8.0 to 0.3
1.2 to 6.1
3.9 to 6.3
6.9 to 4.8
2.4 to 4.0
13.1 to 2.3
3.0 to 3.8
9.3 to 0.8
7.3 to 0.9
3.8 to 16.8
3.0 to 8.2

6890
7066
6976
7027
7036
7035

12.7
13.5
14.8
13.4
12.5
11.1

3.0
5.6
5.0
4.9
2.5
1.8

8.3
6.4
8.7
8.2
5.6
5.5

3.7
2.0
3.7
4.1
0.5
0.7

0.7
3.6y
1.3
0.7
2.1
1.2

4.6 to 3.2
0.7 to 6.5
4.6 to 7.2
2.4 to 3.8
6.8 to 11.0
1.6 to 3.9

3.4
4.1
2.2
0.1
1.8
1.1

9.6 to 2.8
0.8 to 9.1
11.1 to 6.6
5.0 to 5.1
16.0 to 12.5
3.7 to 5.9

2.2
2.5
4.1
1.1
5.0
0.8

2.2 to 6.6
0.6 to 5.5
2.9 to 11.1
2.2 to 4.5
5.0 to 14.9
2.0 to 3.6

2.2
3.2
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CI Z confidence interval; ICunadjusted Z risk difference of the interaction contrast between women and men (unadjusted); MDD Z major depressive disorder; RF Z risk factor; Risk difference Z risk difference between
those with the risk factor compared with those without the risk factor; SF–12 Z Short Form 12.
Note that a positive IC indicates a greater impact in women, whereas a negative IC indicates a greater impact in men
*Reference category is persons ages 59–75 years.
y
Significant interaction on an additive scale.
z
Reference category is no recent life events.
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Possible recurrent
MDD at follow-up,
n Z 3737 ICunadjusted
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N
Sociodemographic or personal
Age in years, tertiles*
18–43
44–58
Lower education
Not married/living with partner
Unemployed
Ethnicity: non-European
Immigrant
Religious or spiritual
Longstanding physical illness
Psychiatric comorbidity/function
Hazardous alcohol use
Lifetime alcohol problem
Ever used recreational drugs
Other anxiety syndrome
Panic syndrome
SF-12 Physical function below median
SF-12 Mental function below median
Adverse experiences/life events
Physical or emotional abused
Sexual child abused
Recent negative life eventsz
One
Two or more
Work, living and environment
Occupation: nonprofessional
Lack of control in unpaid work
Difficulties at work without support
Distress at work without respect
Financial strain
Living alone
Accommodation: not owned
Dissatisfied with living condition
Dissatisfied with neighborhood
Neighborhood perceived not safe
Discrimination
Family and friends
Dissatisfied with overall sex life
Problems with someone close
Difficulties in getting along with people
Family history of psychiatric disorder
Suicide in first-degree relatives
Social support below median

Risk for MDD
in women with the
risk factor %

Onset of MDD at
follow-up ICunadjusted
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Participants
10045
Not Depressed
3215

Missing CIDI
143

1930 women (60%)
1285 men (40%)

Lost to follow-up
622

Depressed
142

No depressive symptoms
3979

107 women (75%)
35 men (25%)
Missing
10

Not Depressed
8517
Not Depressed
3282

Depressive symptoms
4528

2359 women (72%)
923 men (28%)

Lost to follow-up
791

Depressed
455
372 women (82%)
83 men (18%)

Depressed
1385

Patient history

Baseline

Study period after baseline

FIGURE 2. Flowchart of participants without MDD in the 6 months before baseline who have a first onset of MDD or possible recurrent
MDD at 6 or 12 months of follow-up.

factors that had the strongest impact had a greater impact on
recurrent MDD at 6 or 12 months of follow-up as well as on
a first onset of MDD at 6 or 12 months of follow-up: a neighborhood that was perceived as not being safe in women and
living alone in men. In addition, being dissatisfied with
living condition was the third factor that had the strongest
impact on recurrent as well as on a first onset of MDD,
although it had a greater impact in women on recurrent
MDD and in men on a first onset of MDD. The relationship
between poor neighbourhood conditions and depressive
symptoms has been well established (27). For example,
poverty status may be associated with first onset of MDD
in a 1-year period (28). Our study is the first to show that
a neighborhood that was perceived as not being safe had
a stronger impact in women than in men to become
depressed, irrespective of whether a lifetime history of

MDD before baseline was considered. Living alone had
a significantly greater impact in men than in women on
recurrent MDD as well as on a first onset of MDD. Studies
among aged populations found that living alone is associated
with MDD and an increased risk of suicide in men (29). The
few adult population based studies reported that living alone
may have a stronger impact on mental health in men than in
women (30, 31). It could be that men who are living alone
become more easily isolated than women as the latter may
maintain more active social ties to family and friends (32).
Isolation may in turn lead to onset of depressive symptoms.
Men with lower status jobs who are isolated, form a recognizable group for social or health interventions.
The observation that being dissatisfied with living
condition had a greater impact in women on recurrent
MDD but in men on a first onset of MDD may suggest

TABLE 3. The distribution of women and men with or without a lifetime history of depressive symptoms for all countries, in those with
no major depressive disorder in the 6 months before baseline

United Kingdom
Spain
Slovenia
Estonia
Netherlands
Portugal
Chile
Total

n

Women without a history of
depressive symptoms %

Women with a history of
depressive symptoms %

Men without a history of
depressive symptoms %

Men with a history of
depressive symptoms %

1131
1011
1050
923
1077
1008
2317
8517

25
20
29
29
30
26
34
28

41
49
34
43
33
39
37
39

14
14
22
16
23
19
19
18

20
17
16
12
15
16
11
15

Percentages may not add up to 100% because of rounding.

p-value
.20
!.001
!.001
!.001
!.001
!.001
!.001
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that in men it could be a real risk factor for a first onset of
MDD, whereas in women dissatisfaction with living condition may have been caused by their lifetime history of
depressive symptoms prior to baseline. It could be that
previous depressive symptoms have sensitized women for
perceiving and reporting risk factors (33). It could also
be that women living in unsafe areas perceive greater
risk of harm than men, even though they may not be at
greater risk. Social support such as women’s groups, neighborhood watch groups or community policing aimed at
supporting women might be helpful to reduce these
perceptions of risk.
We observed that the impact of risk factors across sex was
generally stronger on recurrent MDD at 6 or 12 months of
follow-up than on a first onset of MDD at 6 or 12 months
of follow-up. This finding suggests that the strength of
impact of risk factors in men and women may be different
on recurrent MDD than on a first onset of MDD, which
may be in accordance with the kindling hypothesis (33).
This hypothesis suggests that susceptibility to a subsequent
MDD may alter after onset of MDD as occurrence of a first
onset of MDD may largely depend on the level of stress,
whereas recurrent MDD may occur independent of stress.
Risk factors that had a greater impact across sex on recurrent
MDD were comparable with those before stratification for
a lifetime history of MDD before baseline. Studies in which
the authors examined onset of MDD did not always take
a lifetime history of MDD into account. It could be that
these studies examined recurrent MDD rather than a first
onset of MDD. Our findings suggest that it is important to
take a lifetime history of MDD into account when examining risk factors for onset of MDD, and to note the difference between recurrent MDD (i.e., new episode of
depressive illness following recovery in those without
MDD at baseline and with a lifetime history of MDD prior
to baseline) and recurrence of MDD (i.e., new episode of
depressive illness following recovery in those with MDD
at baseline) (34).
Strengths of our study are that our cohort was large and
included participants from six European countries and
Chile. We diagnosed MDD by using the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition criteria,
and response to follow-up was high in all countries. Because
we included lifetime history of MDD data, not only were we
able to examine recurrent MDD but also a first onset of
MDD from a lifetime perspective. We assessed a wide range
of risk factors for MDD which reflect the current state of
knowledge (11). Our study was limited by the lower response
to recruitment in the United Kingdom and the Netherlands,
which possibly occurred because the study was not so obviously endorsed by family doctors compared with the other
countries in the study (7).Yet, attrition was low and was
not related to sex.

Stegenga et al.
RISK FACTORS FOR WOMEN AND MEN ON THE RISK OF MDD

395

Another limitation is that biologic factors and data on
smoking were not available, which could have distorted
the impact of risk factors on MDD across sex. For example,
increased sensitivity to hormonal changes during the menopausal transition may increase vulnerability to onset of
MDD for women and not for men (35). Another potential
limitation is that presence of a lifetime history of MDD
before baseline was determined by an affirmative answer to
either of the two core questions of the CIDI rather than
assessment of a full CIDI depression interview. Although
we excluded those who had dementia, we cannot rule out
the possibility that cognitive impairment may have influenced the recalling of previous episodes of MDD in those
who were older. Also, it is possible that general practice
effects were present, however we were unable to analyse
this as a result of the sample size.
Clinicians need to be aware of the difference in susceptibility and hence the enhanced risk of women with known
risk factors for depression being at greater risk of developing
depression. Most risk factors studied had a greater impact in
women than in men on the risk of onset of MDD at 6 or
12 months of follow-up, independent of confounding factors.
In particular, they need to be extra vigilant in women with
lower levels of education, non-European ethnicity, with religious or spiritual beliefs, lifetime alcohol problems, anxiety
syndrome, two or more recent life events, financial strain,
a neighborhood perceived as not being safe, and problems
with someone close. On the other hand, for men greater vigilance is required for those in nonprofessional occupations
and living alone. Risk factors that had greater impact in
women were not restricted to a specific class of risk factors
but varied across different groups of risk factors. Finally, in
people with a known history of depression, the presence of
known risk factors for depression confers greater vulnerability, and it may be reasonable to consider offering relevant
interventions before the onset of their illness that have
worked in the past for the management of their depression
to perhaps prevent a new onset of the illnesses. This will,
however, require research evaluation.
In conclusion, most risk factors studied had a greater
impact in women than in men on the risk of onset of
MDD and were not restricted to a specific class of risk
factors. These findings may partly account for the observed
difference in incidence between men and women and may
assist in the prevention of depressive symptoms and the
burden of MDD. Future studies should discriminate a first
onset of MDD from recurrent MDD.
Michael King had full access to all data in the study and takes responsibility for their integrity and the accuracy of the data analysis. We thank
all patients and general practice staff who took part; Dr. Carl Walker,
who assisted with management of the data in London; the European Office
at University College London for their administrative assistance at the

396

Stegenga et al.
RISK FACTORS FOR WOMEN AND MEN ON THE RISK OF MDD

coordinating centre; Mr. Kevin McCarthy the project’s scientific officer in
the European Commission, Brussels, for his helpful support and guidance;
the UK MRC General Practice Research Framework (MRC GPRF); Ms.
Louise Letley, from the MRC GPRF; and the CaMDDn and Islington
Foundation NHS Trust.
The study was funded by European Commission’s Fifth Framework
(Grant number PREDICT-QL4-CT2002-00683) and a VIDI grant from
the Netherlands Organization for Scientific Research (NWO Project
number 917-66-311). Partial support in Europe was the Slovenian
Ministry for Research (grant 4369-1027), the Spanish Ministry of Health
(Grant field-initiated studies program references PI041980, PI041771, and
PI042450), the Spanish Network of Primary Care Research (redIAPP;
ISCIII-RETIC RD06/ 0018) and SAMSERAP group. The UK National
Health Service Research and Development office provided service support
costs in the United Kingdom. The funding sources had no further role in
study design, in the collection, analysis and interpretation of data, in the
writing of the report, and in the decision to submit the paper for
publication.

REFERENCES
1. Mathers CD, Loncar D. Projections of global mortality and burden of
disease from 2002 to 2030. PLoS Med. 2006;3:e442.
2. Rorsman B, Grasbeck A, Hagnell O, Lanke J, Ohman R, Ojesjo L, et al. A
prospective study of first-incidence depression. The Lundby study, 1957–
72. Br J Psychiatry. 1990;156:336–342.
3. Murphy JM, Laird NM, Monson RR, Sobol AM, Leighton AH. Incidence
of depression in the Stirling County Study: Historical and comparative
perspectives. Psychol Med. 2000;30:505–514.
4. Regier DA, Myers JK, Kramer M, Robins LN, Blazer DG, Hough RL, et al.
The NIMH Epidemiologic Catchment Area program. Historical context,
major objectives, and study population characteristics. Arch Gen Psychiatry. 1984;41:934–941.
5. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S,
et al. Lifetime and 12-month prevalence of DSM-III-R psychiatric disorders in the United States. Results from the National Comorbidity Survey.
Arch Gen Psychiatry. 1994;51:8–19.
6. Bijl RV, de Graaf R, Ravelli A, Smit F, Vollebergh WA. Gender and agespecific first incidence of DSM-III-R psychiatric disorders in the general
population. Results from the Netherlands Mental Health Survey and Incidence Study (NEMESIS). Soc Psychiatry Psychiatr Epidemiol. 2002;37:
372–379.
7. King M, Walker C, Levy G, Bottomley C, Royston P, Weich S, et al.
Development and Validation of an International Risk Prediction Algorithm for Episodes of Major Depression in General Practice Attendees:
The PredictD Study. Arch Gen Psychiatry. 2008;65:1368–1376.
8. Barkow K, Maier W, Ustun TB, Gansicke M, Wittchen HU, Heun R. Risk
factors for new depressive episodes in primary health care: An international prospective 12-month follow-up study. Psychol Med. 2002;32:
595–607.
9. Waraich P, Goldner EM, Somers JM, Hsu L. Prevalence and incidence
studies of mood disorders: a systematic review of the literature. Can
J Psychiatry. 2004;49:124–138.
10. Accortt EE, Freeman MP, Allen JJ. Women and major depressive disorder:
Clinical perspectives on causal pathways. J Womens Health (Larchmt).
2008;17:1583–1590.
11. Bottomley C, Nazareth I, Torres-Gonzalez F, Svab I, Maaroos HI,
Geerlings MI, et al. Comparison of risk factors for the onset and maintenance of depression. Br J Psychiatry. 2010;196:13–17.

AEP Vol. 22, No. 6
June 2012: 388–396

the World Health Organization World Mental Health Surveys. Arch Gen
Psychiatry. 2009;66:785–795.
14. Romans SE, Tyas J, Cohen MM, Silverstone T. Gender differences in the
symptoms of major depressive disorder. J Nerv Ment Dis. 2007;195:905–911.
15. Kendler KS, Kessler RC, Neale MC, Heath AC, Eaves LJ. The prediction
of major depression in women: toward an integrated etiologic model. Am
J Psychiatry. 1993;150:1139–1148.
16. Poutanen O, Koivisto AM, Mattila A, Joukamaa M, Salokangas RK.
Gender differences in the symptoms of major depression and in the level
of social functioning in public primary care patients. Eur J Gen Pract.
2009;15:161–167.
17. Kessler RC. Epidemiology of women and depression. J Affect Disord.
2003;74:5–13.
18. Leach LS, Christensen H, Mackinnon AJ, Windsor TD, Butterworth P.
Gender differences in depression and anxiety across the adult lifespan:
the role of psychosocial mediators. Soc Psychiatry Psychiatr Epidemiol.
2008;43:983–998.
19. King M, Weich S, Torres F, Svab I, Maaroos H, Neeleman J, et al. Prediction of depression in European general practice attendees: the PREDICT
study. BMC Public Health. 2006;6:6.
20. King M, Nazareth I, Levy G, Walker C, Morris R, Weich S, et al. Prevalence of common mental disorders in general practice attendees across
Europe. Br J Psychiatry. 2008;192:362–367.
21. Stegenga BT, Nazareth I, Grobbee DE, Torres-Gonzalez F, Svab I, Maaroos
HI, et al. Recent life events pose greatest risk for onset of major depressive
disorder during mid-life. J Affect Disord. 2012;136:505–513.
22. World Health Organisation. Composite International Diagnostic Interview (CIDI). Version 2.1. Geneva: WHO; 1997.
23. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders DSM-IV. Arlington, VA: American Psychiatric
Publishing Inc.; 1994.
24. Weich S. Risk Factors for Common Mental Disorders in Primary Care.
Cambridge, England: University of Cambridge; 2001.
25. Rothman KJ, Greenland S. Modern Epidemiology. 2nd ed. Philadelphia:
Lippincott Williams & Wilkins; 1998.
26. Altman DG. Practical statistics for medical research. London: Chapman
and Hall; 1991.
27. Kim D. Blues from the neighborhood? Neighborhood characteristics and
depression. Epidemiol Rev.. 2008;30:101–117.
28. Bruce ML, Hoff RA. Social and physical health risk factors for first-onset
major depressive disorder in a community sample. Soc Psychiatry Psychiatr
Epidemiol. 1994;29:165–171.
29. Dean A, Kolody B, Wood P, Matt GE. The Influence of Living Alone on
Depression in Elderly Persons. J Aging Health. 1992;4:3–18.
30. Hughes ME, Waite LJ. Health in household context: living arrangements
and health in late middle age. J Health Soc Behav. 2002;43:1–21.
31. Joutsenniemi K, Martelin T, Martikainen P, Pirkola S, Koskinen S. Living
arrangements and mental health in Finland. J Epidemiol Community
Health. 2006;60:468–475.
32. Russell D, Taylor J. Living alone and depressive symptoms: the influence of
gender, physical disability, and social support among Hispanic and nonHispanic older adults. J Gerontol B Psychol Sci Soc. Sci. 2009;64:95–104.
33. Post RM. Transduction of psychosocial stress into the neurobiology of
recurrent affective disorder. Am J Psychiatry. 1992;149:999–1010.

12. Piccinelli M, Wilkinson G. Gender differences in depression. Critical
review. Br J Psychiatry. 2000;177:486–492.

34. Frank E, Prien RF, Jarrett RB, Keller MB, Kupfer DJ, Lavori PW, et al.
Conceptualization and rationale for consensus definitions of terms in major
depressive disorder. Remission, recovery, relapse, and recurrence. Arch
Gen Psychiatry. 1991;48:851–855.

13. Seedat S, Scott KM, Angermeyer MC, Berglund P, Bromet EJ, Brugha TS,
et al. Cross-national associations between gender and mental disorders in

35. Dennerstein L, Soares CN. The unique challenges of managing depression
in mid-life women. World Psychiatry. 2008;7:137–142.

