
In community populations, the association between depression
or depressive symptoms and mortality is now well established,
particularly in elderly people.1,2 In contrast there are conflicting
data on associations with anxiety. A meta-analytic review of seven
studies of the impact of overall neurosis on mortality in elderly
people3 concluded that although there was a tendency for anxiety
to be associated with mortality, the combined effect failed to reach
significance (P= 0.08). More recent studies (online Table DS1)
have confirmed the results of this meta-analysis in finding no
significant association between anxiety and mortality risk,4,5

whereas others have found anxiety to be a risk factor for
mortality6–12 and some even to be a protective factor.13,14 These
conflicting data may be because of (a) the heterogeneity in study
design (clinical sample v. general population) and in sample size,
gender and age with age-related differences both in the type of
anxiety15 and causes of mortality, (b) the severity of anxiety
(clinical diagnosis v. subclinical symptoms and presence of
comorbidity), (c) the different anxiety disorder subtypes (for
example panic disorder, phobia or generalised anxiety disorder
(GAD)), and (d) anxiety evaluation (diagnosis v. self-report
scales). Several methodological issues may also contribute to
observed inconsistencies; (a) the lack of specific anxiety symptom
scales that may also screen for depressive symptoms, (b) the lack
of a control for comorbid depression and other confounders, and
(c) the statistical approach used to take into account age, notably
in elderly populations where both the mortality risk and the major
confounders are strongly related to age. All previously cited
studies4–6,8,9,11,12,14 except one10 used time-on-study (i.e. time
since inclusion data) instead of age as the timescale in Cox’s
regression models taking age as a covariate, although this method
can induce bias on effect estimates.16

Large epidemiological studies in this area using validated case-
identification procedures taking into account both anxiety
subtypes and psychiatric comorbidity as well as appropriate
analyses are thus still lacking. The purpose of this study was to

evaluate the 10-year mortality risk of anxiety measured both with
a standardised psychiatric interview examining different anxiety
subtypes and a validated self-report symptom scale, in a large
cohort of community-dwelling elderly people.

Method

Study sample

The design of the ESPRIT study and participant recruitment have
been published in detail elsewhere.17 Participants were recruited
over a 2-year period from 1999 to 2001, by random selection from
the electoral rolls in Montpellier, France. Eligible individuals, who
were at least 65 years of age and not living in institutions, were
invited to participate and provided written informed consent.
Participants were administered a number of standardised
questionnaires by trained staff and underwent clinical
examinations at baseline, 2 years, 4 years, 7 years and 10 years
in a dedicated centre or at home. Ethics approval for the ESPRIT
study was granted by the ethics committee of the University
Hospital of Kremlin-Bicêtre (France).

Vital status was available for all 2189 dementia-free participants
included in the study, however, 425 participants had missing data
for at least one baseline adjustment variable or anxiety. The
present analysis was thus conducted on 1764 participants (718
men and 1046 women). Compared with the analysed sample,
those not included in this analysis were more likely to be older
(P= 0.0001) and obese (P= 0.003), have a lower level of education
(P= 0.006), a lower level of income (P50.0001), low high-density
lipoprotein (HDL) cholesterol (P= 0.002), have activity limitations
(P50.0001), low physical activity (P= 0.0009) and cognitive
impairment (P= 0.007), but they were less likely to have anxiety
disorders (P= 0.006) and trait anxiety symptoms (P= 0.04). There
were no significant differences regarding chronic disease and
depression.
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Background
There are conflicting data on the role of anxiety in predicting
mortality.

Aims
To evaluate the 10-year mortality risk associated with anxiety
in community-dwelling elderly people.

Method
Using data from 718 men and 1046 women aged 65 years
and over, gender-stratified associations of anxiety symptoms
(Spielberger State–Trait Anxiety Inventory, third tertile) and
current DSM-IV anxiety disorder including generalised anxiety
disorder (GAD) and phobia with all-cause and cardiovascular
mortality were determined.

Results
In women, mortality risk was increased for anxiety disorder

and GAD in multivariate Cox models (hazard ratio (HR) = 1.53,
95% CI 1.02–2.27 and HR = 2.04, 95% CI 1.08–3.86
respectively), whereas for phobia it was nearly significant
(HR = 1.52, 95% CI 0.94–2.47). Anxiety trait symptoms became
non-significant as a result of the confounding effect of
depressive symptoms. Anxiety disorder was associated with
cardiovascular mortality in univariate analysis (HR = 2.42,
95% CI 1.16–5.07). No significant associations were found
in men.

Conclusions
Our study suggests a gender-specific association of anxiety
and mortality.
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Mortality end-point

At each follow-up, participants were contacted and when they
could not be reached, vital status was ascertained by contacting
relatives and general practitioners or the civil registry. The vital
status was obtained for all participants. In the case of death we
obtained hospital records including the exact date of death and
information from general practitioners. An independent
committee reviewed records to determine immediate and
underlying causes of death, according to ICD-10 codes.18 The
closing date for the present analysis was the end of 2011. All-cause
mortality was the principal outcome and cause-specific mortality
was also examined. Immediate or underlying cause coded between
C00 and C97 or between D00 and D48 defined cancer mortality
and between I00 and I78 or equal to R960 cardiovascular mortality.

Anxiety disorders and symptoms

A standardised psychiatric examination, the Mini-International
Neuropsychiatric Interview (MINI), was used at baseline to
investigate lifetime psychiatric disorder.19 This interview has
previously been validated in France.20 The interview was
administered by trained nurses and psychologists. The MINI
provides an extensive examination according to DSM-IV criteria,21

with diagnostic algorithms applied to assess ‘caseness’. With regard
to anxiety disorders, it provides diagnoses of both current and
past GAD, social phobia, agoraphobia, obsessive–compulsive
disorder (OCD), panic and post-traumatic stress disorder (PTSD).
Cases detected by the MINI were reviewed by a panel of
psychiatrists to validate the initial diagnosis.17 Spielberger’s
State–Trait Anxiety Inventory (STAI) was used to measure trait
and state anxiety symptoms.22 The two scales are composed of
20 items, each rated on a four-point intensity scale. In the absence
of a validated cut-off score in the elderly population, STAI trait
and state scores were divided into tertiles, with the highest tertile
being compared with the lowest two.

Depressive symptomatology

The MINI was also used for the diagnosis of current and past
major depressive episodes, according to DSM-IV criteria. In
addition, severity of depressive symptoms was assessed using the
20-item Center for Epidemiologic Studies – Depression scale
(CES-D).23 For this analysis, participants were classified into
one of three groups.24 ‘Severe depressive symptomatology’
included participants with a current major depressive episode or
a CES-D score of 23 or over. ‘Mild depressive symptomatology’
was defined as a CES-D score between 16 and 22, and ‘No
depressive symptomatology’ included participants with a CES-D
score lower than 16.

Sociodemographic and clinical variables

The standardised interview included questions on demographic
characteristics, level of education (45 v. 45 years of education),
mode of living (alone or not) and income as well as an inventory
of all drugs used over the preceding month (including anxiolytic
and antidepressant drugs) validated by presentation of the
prescription or medication. Information was obtained on the type
and quantity of alcohol daily consumption (teetotaller, 1–36 v.
436 g/day) and tobacco use (classified as past, present or never
users). Detailed medical questionnaires included history of
cardiovascular diseases (angina pectoris, myocardial infarction,
arteritis, cardiac insufficiency, arrhythmia, cardiovascular surgery
and stroke), history of cancer with hospital admission during
the past 2 years, respiratory disease (asthma attacks during the

past year and chronic bronchitis), dyspnoea, hypertension
(4160/95 mmHg or treated) and diabetes (fasting glycaemia
47 mmol/l or treated). Blood pressure was measured during the
interview using a digital electronic tensiometer. A body mass
index (BMI) between 25 and 30 kg/m2 was classified as
overweight, and a BMI greater than 30 kg/m2 as obese. Cognitive
impairment was defined as a Mini-Mental State Examination
(MMSE)25 score lower than 24. The number of chronic diseases
was calculated separately for cardiovascular diseases and for other
disorders such as respiratory diseases, hypertension, dyspnoea,
diabetes and cancer. Lipid levels including HDL cholesterol were
evaluated in serum as described previously.26

With regard to activity limitations, mobility was assessed using
the Rosow & Breslau scale,27 which assesses ability to perform
physical tasks requiring mobility and strength. The Lawton–Brody
scale examining ability to carry out eight instrumental activities of
daily living (five for men) was also used.28 Physical activity was
assessed through three questions concerning gardening, walking
and sport and categorised as low (never or less than 1 h per
day), moderate (regularly or 1–2 h per day) and high (often or
more than 2 h per day).

Statistical analyses

The chi-squared test was used to compare baseline characteristics
of men and women. The Kaplan–Meier method was used to derive
survival curves. The censoring date was the date of last follow-up
or telephone contact for the 10-year follow-up. Cox regression
analyses with delayed entry taking age as the basic timescale and
birth as the time origin were used to investigate the impact of
baseline anxiety disorder or anxiety symptoms on mortality. This
method enables a better adjustment for age and is preferred,
especially for an elderly sample, over the standard model that uses
study time as the timescale when some covariates are strongly
associated with age (for example chronic diseases, impairments).16

To investigate the role of each potential confounder, covariates
that were associated with mortality at a level of P50.15 (online
Table DS2) in either men or women were first entered separately
in the model. A multivariate model was then constructed with all
possible confounders. A priori potential interactions with anxiety
disorder or anxiety symptoms tested were gender, anxiolytic
medication, depression symptoms and a history of cardiovascular
diseases. As the interaction between gender and anxiety disorder
approached significance (P= 0.07) all subsequent analyses were
stratified by gender. All other interactions were non-significant
(P40.20). The statistical analyses were performed using SAS,
version 9.2 for Windows.

Results

Table 1 provides a gender comparison of the population in terms
of the anxiety criteria (see online Table DS3 for a more detailed
version including all potential confounders). Women were more
likely to have current and past anxiety disorder, and anxiety trait
or state symptoms. The two main subtypes of anxiety disorder
(GAD and phobia) were also more frequent in women, whereas
very few cases were observed of OCD (n= 11), panic disorder
(n= 6) and PTSD (n= 5). Among people with anxiety disorder,
55.2% and 54.8% were in the upper tertile of trait and state
anxiety symptoms respectively.

The median (interquartile range, IQR) follow-up time for
this analysis was 9.0 (8.8–9.4) years. Of the 1046 women and
718 men, 150 (14.3%) and 171 (23.8%) died during the follow-up
respectively. The mortality ascertainment was complete for all
participants. The time of follow-up for censored participants
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ranged between 7.7 and 11.5 years (median 9.0, IQR = 8.9–9.5)
and was not statistically different according to baseline anxiety
disorder (Wilcoxon rank sum test, P= 0.35). The crude comparison
of the Kaplan–Meier survival curves according to gender and the
presence of anxiety disorder at baseline (Fig. 1) shows a more
favourable survival probability in non-anxious women (Log-Rank,
P<0.0001). In univariate Cox models adjusting for age and
stratified by gender (Table 2), anxiety disorder was strongly
associated with mortality in women only (hazard ratio
(HR) = 1.76, 95% CI 1.21–2.57). There was a similar association
with anxiety trait symptoms that was of borderline significance
(HR = 1.38, 95% CI 1.00–1.92). For anxiety state symptoms a
non-significant positive association was found in both men and
women (P= 0.13 and P= 0.10 respectively). A history of anxiety
disorder was not significantly associated with mortality in either
men (P= 0.42) or women (P= 0.62).

When potential confounders (cardiovascular diseases, non-
vascular chronic diseases, cognitive impairment, daily activity
limitations, obesity and physical activity, hospital admission in
the past 2 years, and depressive symptomatology) were entered
separately in the Cox model (online Table DS4), the association
between anxiety disorder and mortality in women remained
virtually unchanged. In contrast, the association with trait
symptoms in women was clearly attenuated after adjustment for
depressive symptoms, becoming non-significant. The study of
concordance between depressive symptomatology (CES-D516
or major depressive episodes) and anxiety in our sample indicated
a high overlap between anxiety trait symptoms and depressive
symptomatology, with a Kappa coefficient of 0.51; for anxiety
state symptoms the Kappa was 0.36 and for anxiety disorders as
low as 0.18.

In the final multivariate model (Table 2) with the inclusion of
all of the potential confounding factors, as well as education level,
the relationship between anxiety disorder and mortality persisted
in women (HR = 1.53, 95% CI 1.02–2.27). When anxiolytic
medication was added to this model the association also remained
unchanged (HR = 1.51, 95% CI 1.02–2.26, P= 0.04), and no
interaction was found between anxiety disorder and anxiolytic
medication (P= 0.64).

In women with respect to the cause of mortality, anxiety
disorder was not significantly associated with cancer mortality
(42 deaths). There was a significant association between anxiety
disorder and cardiovascular mortality (32 deaths) in univariate
analysis (HR = 2.42, 95% CI 1.16–5.07, P= 0.02), but this

association became non-significant after multivariate adjustment
(HR = 1.66, 95% CI 0.76–3.62, P= 0.20).

Considering subtypes of anxiety diagnoses, women with GAD
or phobia only were found to be at an increased risk of all-cause
mortality in univariate analyses (Table 3). Adjusting for
depression slightly weakened the associations (HR = 2.01, 95%
CI 1.07–3.76, P= 0.03 and HR = 1.69, 95% CI 1.06–2.70,
P= 0.03 for GAD and phobia respectively). However, in spite of
the relatively low numbers of deaths by diagnostic group, the
relationship with GAD remained significant after multiple
adjustments (HR = 2.04 95% CI 1.08–3.86) and just failed to reach
significance for phobia (HR = 1.52 95% CI 0.94–2.47).

No significant associations were found in men irrespective of
the anxiety disorder and symptoms in univariate and multivariate
models.

Discussion

Our study in an elderly population shows that the relationship
between anxiety and mortality appears to be gender specific. In
women our findings suggest that anxiety disorders meeting strict
diagnostic criteria are associated with a 53% increased risk of
death during the 10-year follow-up. This association remained
significant when adjusting for a range of possible confounders
at baseline including current depressive symptoms, activity
limitations, vascular and other chronic diseases, suggesting that
anxiety disorder is an independent risk factor for mortality in
women, and probably for cardiovascular mortality. When
considering the two main subtypes of anxiety disorder in elderly
people, both GAD and to a lesser extent phobia, increased the risk
of all-cause death in women. We also found an association
between Spielberger trait symptoms and mortality in women,
but this association was confounded by depressive symptoms. In
contrast, no significant associations were found in men, either
for anxiety disorder or anxiety symptoms.

DSM-IV anxiety disorders and mortality

Inconsistent results have been reported concerning anxiety
disorder and mortality in elderly people. In the AMSTEL cohort
of elderly people recruited through general practices and with a
high level of dependency (26% with instrumental activities of
daily living (IADL) dependency), no association was found
between 10-year mortality and anxiety diagnosis.4 Two other
studies, mainly in non-elderly adults found either a significant
increased risk of death10 or no significant association.5 None of
these studies examined gender-specific effects. The only prior study
investigating a gender–anxiety interaction, the LASA cohort
(see Table DS1), showed that anxiety disorder was associated with
7-year mortality risk in men only.8 This contrasts with our
findings of an increased mortality risk specific for women.
Comparing our study with theirs, the overall prevalence of anxiety
disorder was similar, but they found a much higher frequency of
GAD (11.7% v. 3.1%) and a lower level of phobia (5.5% v. 10%).
However, the discrepancy with our results remains difficult to
explain and further studies exploring gender interactions are
needed.

State and trait anxiety symptoms and mortality

Few studies have either explored the association between anxiety
symptomatology and mortality or differentiated state and trait
anxiety in an elderly community-dwelling population (see Table
DS1). Two studies reported an increased risk of all-cause mortality
in participants aged 75 years and over11 and in adult men and
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Table 1 Percentage meeting anxiety criteria stratified by

gender (n = 1764)a

%

Anxiety criteria

Men

(n= 718)b
Women

(n= 1046)b w2, P

Current anxiety disorderc 9.3 19.9 50.0001

History of anxiety disorder 18.0 32.2 50.0001

Generalised anxiety disorder only 1.7 4.1 0.006

Phobia only 5.8 12.9 50.0001

Spielberger Trait (top tertile) 21.7 39.7 50.0001

Spielberger State (top tertile) 24.5 35.8 50.0001

Anxiolytic medication 6.7 13.2 50.0001

a. See online Table DS3 for a comparison for all baseline characteristics.
b. n differs for the following: current anxiety disorder n= 1708; history of anxiety
disorder n= 1715; generalised anxiety disorder only n= 1717 and phobia only n= 1710.
c. Current anxiety disorder: current generalised anxiety disorder, social phobia,
agoraphobia, obsessive–compulsive disorder, panic disorder and post-traumatic
stress disorder.
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women.6 However, neither of these studies took into account
depression as a possible confounder. An increased risk of
mortality was reported in adult women using the three-item
anxiety subscale of the Edinburgh Postnatal Depression Scale even
after adjusting for depression.9 In the very large adult and elderly
sample of the HUNT cohort, interaction by gender was not found
but the association between anxiety symptoms29 and 3- to 6-year
mortality was U-shaped with an increased risk for both the lowest
and the highest quartiles of the distribution. In contrast with
diagnostic tools however, the anxiety symptom scales generally
examine the number and frequency of symptoms but they do
not take into account their intensity. This may partially explained
the poor overlap observed in our study between anxiety
symptomatology and anxiety diagnostic. In women, a slight
association between mortality and Spielberger trait symptoms
disappeared after multiple adjustment. We found no evidence
of a non-linear relationship (including U-shaped) (test of non-
linearity, P520 for Spielberger trait and state symptoms in men
and women). We also found that Spielberger trait and state scales
were highly linked to depressive symptomatology, which was the

main confounder for the association with mortality. Hence, the
difficulties encountered in assessing the specific effect of anxiety
on mortality (different effect according to age, gender and subtype
of anxiety) are amplified when dimensional symptomatology
rather than diagnostic dichotomy is used for case identification
because of the heterogeneity of the scale used and its correlation
with depressive symptomatology.

Anxiety and cardiovascular death

In our cohort, unadjusted anxiety disorder was predictive of
cardiovascular mortality in women, however, the association
became non-significant after multiple adjustment probably as a
result of lack of power. Cardiovascular disease (present in 24%
of participants at baseline) did not appear to modulate the
association with mortality. Only one study in an older elderly
population (aged 75 years and over) has examined the association
between high anxiety symptomatology and cause of death, finding
a significantly increased risk of cardiovascular mortality, but not
adjusting for depression.11 In a community-dwelling cohort of
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Fig. 1 Kaplan–Meier survival curves by gender and baseline anxiety disorder.

Table 2 Risk of death as a function of anxiety, stratified by gender (n = 1764)a

Men Women

Events/total, n HR (95%CI) P Events/total, n HR (95%CI) P

Univariate model

Anxiety disorder 162/702 1.02 (0.58–1.78) 0.96 136/1006 1.76 (1.21–2.57) 0.003

Trait anxiety 168/710 1.04 (0.72–1.50) 0.85 147/1031 1.38 (1.00–1.92) 0.05

State anxiety 161/687 1.30 (0.93–1.83) 0.13 137/973 1.33 (0.95–1.87) 0.10

Multivariate modelb

Anxiety disorder 1.00 (0.57–1.78) 0.99 1.53 (1.02–2.27) 0.04

Trait anxiety 0.91 (0.62–1.35) 0.65 1.22 (0.83–1.78) 0.32

State anxiety 1.18 (0.82–1.70) 0.39 1.08 (0.74–1.58) 0.68

HR, hazard ratio.
a. See online Table DS4, for a more detailed version of this table with adjustments entered separately. Anxiety disorder: current generalised anxiety disorder, social phobia,
agoraphobia, obsessive–compulsive disorder and panic and post-traumatic disorder. Speilberger trait: top tertile, Speilberger state: top tertile.
b. Adjusted for number of cardiovascular diseases, number of non-vascular chronic diseases, cognitive impairment (Mini-Mental State Examination 524), mobility, instrumental
activities of daily living, obesity, physical activity, hospital admissions in the past 2 years, depressive symptomatology and education, and with age as time-scale.
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adult women, anxiety symptomatology was also associated with a
more than twofold increased risk of cardiovascular mortality.9

Studies of clinical populations with cardiac patients have
reported conflicting results. A meta-analysis30 combining 12
studies published up to 2009 evaluating the effect of post-
myocardial infarction found anxiety symptoms to be associated
with a 36% and 47% increased unadjusted risk of adverse cardiac
outcomes and all-cause mortality respectively. However, only
three studies (two reporting association with cardiac mortality
or recurrent myocardial infarction and one with cardiac
mortality) remained significant in multivariate analysis. A more
recent German study (74% males) reported an association
between anxiety symptoms and a lower mortality rate in patients
with coronary heart disease without a history of myocardial
infarction, but in patients without post-myocardial infarction no
effect of anxiety symptomatology was observed, whereas in the
subgroup of patients with post-myocardial infarction and a poorer
prognosis (with reduced ejection fraction) anxiety symptoms were
associated with increased mortality.31 The severity of underlying
cardiac disease might thus account for reported inconsistent
results. Phobic symptoms were also found to be associated with
higher cardiac mortality in women only, but the analysis did
not adjust for depression.32 A higher vulnerability of elderly
women with anxiety to cardiovascular mortality than men is
possible and still has to be confirmed. If confirmed, then
psychological interventions, as part of cardiac rehabilitation
offered to individuals after cardiac events, should include anxiety
detection and treatment.

Gender-specific effects

The discrepancy between published studies and the possible
gender differences may be partly a result of the diagnostic tools
used, which may detect different patterns of anxiety disorder. This
point is of special importance in elderly populations where anxiety
may be experienced differently and often takes a somatic form.33,34

In our sample, particularly among women, the frequency of
phobia was relatively high, possibly because it is extensively
explored by the MINI without application of organic disease
exclusion criteria. We adjusted for a range of physical diseases
but a residual effect of physical diseases on mortality may subsist.
Cultural or generation differences relating to the social role of
women in the family could also interact with the level of anxiety
induced by stressful events such as loneliness, disease and
dependency. The trajectory to death is also probably gender
specific. It was shown that in the last year of life, women more
often present with a progressive disability,35 whereas men are
generally affected by rapid decline. Hormonal difference could
also be involved. We have recently reported an association between
oestrogen receptor polymorphisms and the risk of anxiety
disorder in women, specifically, as well as the modifying effects
of some oestrogen receptor polymorphisms on the association
between hormonal treatment use and anxiety disorder as well as
mortality in women.36,37

Biological hypotheses

There are a number of biological mechanisms that may be
hypothesised to underlie the associations reported here, involving
the hypothalamic–pituitary–adrenal (HPA) axis. In response to
stressful conditions, chronic overactivity and dysregulation of
the stress system can play a pivotal role in a number of critical
biological processes, such as growth, intermediary metabolism
and diabetes, immune and inflammatory reactions as well as
vascular and central nervous system functions.38 Androgens as
glucocorticoids could have mild suppressive effects on the HPA
axis and on the immune and inflammatory reaction, whereas
oestrogens may have the opposite effect, possibly enhancing the
sexual dimorphism of the stress, immune and inflammatory
reactions.39

In a meta-analysis of 45 studies, Otte et al showed that the
effect of age on cortisol response could be threefold stronger in
women than men.40 Regarding anxiety disorder, we have
previously shown, in a subsample of the ESPRIT cohort, that
participants, especially women, with GAD or phobia had higher
diurnal cortisol levels and lowered recuperation capacity in
response to an environmental stress compared with participants
without anxiety.41 Anxiety has also been reported to be associated
with inflammation and coagulation markers42 and low-grade
systemic inflammation is related to mortality in healthy elderly
men and women.43 Other markers of chronic stress and HPA axis
hyperactivity, including insulin resistance, endothelial reactivity
and altered autonomic function, have been evoked as the
mechanisms linking anxiety in elderly people and cardiovascular
disease.44 This hypothesis is also compatible with our observation
of a possible increased risk of cardiovascular mortality associated
with anxiety.

Limitations and strengths

Bias may have been introduced by the non-random exclusion of
participants with missing data at baseline who were less likely to
have anxiety disorder and symptoms. Relatively small sample sizes
when analysing subtypes of anxiety disorder or causes of death
may also yield unstable estimates. In spite of extensive
adjustments for a large number of potential confounding factors,
the possibility remains with observational data that unmeasured
confounders such as individual behaviour or social environment
may partly explain the associations. Also, comorbidity was
assessed indirectly by standardised questions and medication use
without clinical examination.

Our prospective study based on a large community sample has
several strengths. It permitted stratification by gender and
adjustment for a wide range of possible confounders including
depression, which was found to be a key confounding factor. We
were able to obtain differential diagnosis of specific anxiety
disorders using a standardised psychiatric examination based on
DSM-IV criteria. The statistical power for detecting a significant
effect in men and in women is comparable as a result of a similar
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Table 3 Risks of death and subtypes of anxiety disorders in women (n = 977)a

Univariate model Multivariate modelb

Censored, n (%) Deaths, n (%) Hazard ratio (95% CI) P Hazard ratio (95% CI) P

No anxiety disorder 708 (83.79) 98 (74.24) – – – –

Generalised anxiety disorder only 29 (3.43) 12 (9.09) 2.37 (1.30–4.33) 0.005 2.04 (1.08–3.86) 0.03

Phobia only 108 (12.78) 22 (16.67) 1.76 (1.10–2.80) 0.02 1.52 (0.94–2.47) 0.09

a. Mixed generalised anxiety disorder and phobia and other anxiety disorders (n= 69) were excluded from this analysis.
b. Adjusted for age, education, number of cardiovascular diseases, number of non-vascular diseases, cognitive impairment, mobility, instrumental activities of daily living, obesity,
physical activity, hospital admissions in the past 2 years and depressive symptomatology.
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number of death events. The causes of death were established by
an independent committee. The survival analysis, using a
statistical model with delayed entry, was best able to take into
account age effects, which is critical in elderly samples.

Implications

Our study has demonstrated a significant association between
anxiety disorder and all-cause mortality in women only, which
may be explained by endocrinal factors. This gender-specific effect
along with the observed variability in findings according to
whether anxiety is defined as dimensional symptomatology or a
categorical psychopathology may explain many of the inconsistencies
in previous observations. These factors should be taken into account
in future research.
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