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Anxiety is common among older adults with depressive disorders, both as a symptom and
as a comorbid disorder.1 While several studies focused on comorbid anxiety disorders in
depression and associated them with a negative impact on treatment outcomes of depression, geriatric anxiety disorders; however, have received less attention, perhaps due to
the opinion of related studies that anxiety becomes less prevalent with older age.2 The
prevalence of comorbid anxiety in late-life depression from related studies ranges from
0.9% to 47.5%.1,3–5 The wide range might be a result of different settings, study designs
and diagnostic tools used in the studies. The limited evidence from related studies suggests that generalized anxiety disorder (GAD) and phobias account for the majority of
comorbid anxiety disorders in geriatric major depression, with the prevalence of comorbid
GAD among older adults with unipolar depression ranging from 9.4% to 16.5%.2,6–8
A significant association between depression and anxiety disorders was also reported with
various magnitudes.1–8 The strongest association was between major depressive disorder
(MDD) and GAD, while the weakest association was between MDD and specific phobia.6
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Purpose: The study evaluated the prevalence of comorbid anxiety disorders in late-life
depression (LLD) and identified their associated factors.
Patients and methods: This study involved 190 elderly Thais with depressive disorders diagnosed according to the Mini-International Neuropsychiatric Interview (MINI). Anxiety disorders
were also diagnosed by the MINI. The 7-item Hamilton Depression Rating Scale (HAMD-7),
Montreal Cognitive Assessment, Geriatric Depression Scale (GDS), Core Symptoms Index,
Neuroticism Inventory, Perceived Stress Scale and Multidimensional Scale for Perceived Social
Support were completed. Descriptive statistics and ORs were used for analysis.
Results: Participants included 139 females (73.2%) with a mean age of 68.39±6.74 years. The
prevalence of anxiety disorders was 7.4% for generalized anxiety disorder (GAD), 4.7% for panic
disorder, 5.3% for agoraphobia, 1.1% for social phobia, 2.1% for obsessive–compulsive disorder
and 3.7% for post-traumatic stress disorder, with an overall prevalence of 16.84%. The comorbidity of anxiety disorders was associated with gender (P=0.045), history of depressive disorder
(P=0.040), family history of depressive disorder (P=0.004), GDS (P=0.037), HAMD-7 (P=0.001),
suicidality (P=0.002) and neuroticism (P=0.003). History of alcohol use was not associated.
Conclusion: The prevalence of anxiety in LLD was comparable to other studies, with GAD
and agoraphobia being the most prevalent. This study confirmed the role of depression severity
and neuroticism in developing comorbid anxiety disorders.
Keywords: generalized anxiety disorder, depressive disorder, elderly, risk factors
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Few studies, however, have focused on the Asian population. One such study that included an elderly population in China
and India reported a very high prevalence (84%) of subsyndromal anxiety symptoms that were found among the participants
with subsyndromal depression symptoms.5 Another significant
finding from a 2-year longitudinal community study of older
Koreans was that the rate of late-life anxiety in South Korea
was similar to those found in Western studies, with some
risk factors intersecting.9 However, this longitudinal study
still lacks data on the concurrence of anxiety and depression.
As for the risk factors, patients with impaired subjective social support were found to exhibit more anxious
depression.4 In addition, studies on family histories of mental
disorder, psychiatric treatment, alcohol abuse and physical
or cognitive functions provided conflicting data.4 Determinants of comorbid anxiety disorders were lower age,
female gender, low level of education, higher severity of
depression, early traumatization, neuroticism, extraversion
and conscientiousness.2 Depressed elderly scored higher on
measures of state and trait anxiety and neuroticism.10
Evidence has been found that comorbid anxiety disorders significantly increase the burden of depression due to
their impact on quality of life, physical disability, increased
healthcare use and even mortality.2 Presence of a comorbid
anxiety disorder was associated with poorer social function, a higher level of somatic symptoms, a higher level of
suicidality,1 a higher risk for alcohol abuse, disability5 and
lower cognitive performance.11,12
Population projections predict that the percentage of the
elderly population with MDD will increase to 8.2% in 2050,
and as mentioned earlier, a large percentage of this number
will be assumed to have some degree of anxiety disorder.13
As increasing awareness of depression among the elderly
population has led to various studies on late-life depression,
evidence of comorbid anxiety disorders and their relationship
to depression is still lacking. The Thai elderly population with
its increasing numbers and vulnerability due to relatively
limited access to psychiatric treatment has yet to be examined
for the clinical concerns previously discussed.
With this study, we evaluated the magnitude of the
problem as reflected by the prevalence of anxiety disorders
among older depressed patients and examined the clinical
characteristics and associated factors of the comorbidity.

Patients and methods
Participants
Eight hundred and three cases of psychiatric elderly patients
were evaluated at four different tertiary care centers across Thailand, namely Maharaj Nakorn Chiang
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Mai Hospital, Prince of Songkla University Hospital,
Songkla Rajanagarindra Psychiatric Hospital and Prasart
Neurological Institute, using the Mini-International Neuropsychiatric Interview (MINI) and the Structured Clinical
Interview for DSM-IV Diagnosis Axis I disorders (SCID-I/P)
to evaluate major Axis I diagnoses according to DSM-IV or
ICD-10 criteria. Inclusion criteria of the 803 cases included
new cases of patients aged 60 and beyond who attended
the psychiatric outpatient unit with one of the following
symptoms: sadness, loss of interest, sleep disturbance, poor
appetite, memory problems, lack of energy and unexplained
medical symptoms. The exclusion criteria included those
with medical conditions that interfere with the interview
process, illiteracy or language barrier, cognitive impairment, history of schizophrenia, schizoaffective or mania
with residual symptoms. In total, diagnoses of depressive
disorders were found among 190 participants.

Measurements and assessment
Depressive and other psychiatric disorders were diagnosed
according to the MINI and SCID-I.14–16 Demographic data,
medical and psychiatric history, family psychiatric history
and a number of measurements including the 7-item Hamilton
Depression Rating Scale (HAMD-7), Montreal Cognitive
Assessment, 15-item Geriatric Depression Scale (GDS-15),
Core Symptoms Index, Neuroticism Inventory, Perceived
Stress Scale and Multidimensional Scale for Perceived Social
Support were completed.17–27 The clinician rating measurements, that is, MINI, SCID-I, HAMD-7, and Montreal
Cognitive Assessment, were performed by clinicians who
were trained to use these measurements before collecting
the data. The rest were self-rating scales in Thai language.
They are available and had been previously used in research
among Thais.

Statistical analysis
Descriptive analysis was used, including percentage for prevalence of comorbid anxiety disorders in late-life depression,
mean/SD/percentage for other data, for example, age, gender,
education level and mean/SD for rating scale scores.
OR, with 95% CI, was used to identify the relationship
between comorbid anxiety disorders in late-life depression
and sociodemographic and clinical variables. All analyses
were performed using IBM SPSS, version 22.

Ethics statement
All participants provided written informed consent, and the
study was conducted in accordance with the Declaration of
Helsinki. The study was approved by the independent ethics
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committee of the Central Research Ethics Committee of
Thailand, the ethics committee of Prasat Neurological Institute and the ethics committee of Songkhla Rajanagarindra
Psychiatric Hospital.

Results
Participants
A total of 190 patients with late-life depression were subjects
for analysis, a number of which accounted for 23.66% of
the initial 803 recruits. As shown in Table 1, participants
included 139 females (73.2%) and 51 males (26.8%). Mean
age was 68.39 years (SD=6.74), highly suggesting a skewed
number of females, a direct result from a higher percentage
of female participants in the program. This possibly reflected
a higher number of elderly women in the society and a
higher prevalence of depressive disorder among women,
a well-established fact. Past history of depressive disorder
was investigated, in which 14.2% were found to have
had previous episodes and 3.7% had a history of suicidal
attempts (Table 2).

Prevalence of comorbid anxiety disorders
It needs to be mentioned that we included obsessive–
compulsive disorder (OCD) and post-traumatic stress disorder (PTSD) in the anxiety disorder category, according
to DSM IV, on which the MINI and SCID-I are based.
As shown in Table 3, the overall prevalence of comorbid
Table 1 Demographic data of 190 patients with late-life depression
Demographic data

n (%)

Gender
Female
Male

139 (73.2)
51 (26.8)

Age (years)
Mean (SD), min–max

68.39 (6.7), 60–88

Marital living status
Living alone
Living together

75 (39.5)
115 (60.5)

Monthly income (USD)
,150
150–300
301–600
601–1,200
1,201–1,800

120 (63.2)
16 (8.4)
25 (13.2)
21 (11.1)
4 (2.1)

Healthcare privilege
Civil servant
Self-paid
Universal coverage
Social welfare
Private

107 (56.6)
56 (29.6)
22 (11.6)
3 (1.6)
1 (0.5)

Years of education
Mean (SD), min–max

6.67 (5.0), 0–30
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Table 2 Psychiatric and medical history of 190 patients with
late-life depression
Demographic data

n (%)

History of depressive disorders

27 (14.2)

History of suicidal attempt

7 (3.7)

History of other psychiatric illness

14 (7.4)

History of alcohol abuse/dependence

1 (0.5)

History of other abuse/dependence

2 (1.1)

Family psychiatric history
None
Depressive disorders
Cognitive disorder
Alcohol use
Other substance
Other psychiatric disorder

5 (1.6)
7 (3.7)
2 (1.1)
6 (3.2)
3 (1.6)
10 (5.3)

Concurrent medical conditions

52 (27.4)

anxiety disorder in late-life depression as found in this study
was 16.84% (n=32). The most prevalent disorder was GAD
with the prevalence being 7.4% (n=14), while agoraphobia
ranked second (5.3%). Others included 4.7% for panic
disorder, 3.7% for PTSD, 2.1% for OCD and 1.1% for social
phobia which was the least prevalent (n=2).

Associated factors of comorbid anxiety
disorders
From the literature review, a number of variables were suspected to be associated with comorbid anxiety disorders in
late-life depression and were investigated for their associations. The comorbidity of anxiety disorders was associated
Table 3 Current psychiatric history
Current psychiatric disorder

n

%

Mood disorders
MDD (C)
MDD (R)
MDD (C + R)
Dysthymia
MDD with psychotic features
MDD with melancholic features
Suicidality

134
16
150
43
3
18
7

70.5
8.4
78.9
22.6
1.6
9.5
3.7

Anxiety disorders
Panic disorder
Agoraphobia
Social phobia
OCD
PTSD
GAD

32
9
10
2
4
7
14

16.8
4.7
5.3
1.1
2.1
3.7
7.4

Substance use
Alcohol abuse/dependence
Other substance abuse

1
2

0.5
1.1

Abbreviations: C, current; GAD, generalized anxiety disorder; MDD, major
depressive disorder; OCD, obsessive–compulsive disorder; PTSD, post-traumatic
stress disorder; R, recurrent.
submit your manuscript | www.dovepress.com
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Table 4 Associated factors of comorbid anxiety disorders
Variables

OR

95% CI

P-value

Female gender

2.97

1.14–14.57

0.033

Past depressive disorders

7.38

1.57–34.78

0.011

Family history of depressive disorders

4.94

0.07–0.34

0.004

GDS

1.17

1.05–1.31

0.004

HAMD-7

1.11

1.04–1.18

0.002

Neuroticism

1.05

1.01–1.09

0.011

Abbreviations: GDS, Geriatric Depression Scale; HAMD-7, 7-Item Hamilton
Depression Rating Scale.

with being female, history of depressive disorder, family
history of depressive disorders, depression severity as
reflected by GDS and HAMD-7 score, and neuroticism, as
shown in Table 4. Other variables suspected to be associated with comorbid anxiety disorders were not correlated,
including history of alcohol use, level of perceived stress
and lack of social support.

Discussion
This study is among the few studies on comorbid anxiety
disorders in late-life depression in an Asian population.
The prevalence of anxiety disorders (16.84%) gave new
information regarding comorbid anxiety disorders in latelife depressive disorders, especially in tertiary care settings
and in Asian populations. While related studies reported
only a range of prevalence of comorbid anxiety disorders in
general, the present study demonstrated not only the overall
associations but also the distribution of different anxiety
disorders according to DSM IV criteria in detail. GAD and
agoraphobia were also found to be the two most prevalent
anxiety disorders.1–8,28
Interestingly, the percentages for panic disorder and
agoraphobia were higher (4.7% and 5.3%, respectively) than
those of previous studies, although the prevalence varied
based upon different study designs.1–3 As for the associated
factors, being female was correlated with comorbid anxiety
disorders, a result similar to those previously reported, with
the established knowledge of anxiety disorders being more
prevalent among women.2,29 Another correlated factor was
family history of depressive disorders, a factor that previously yielded conflicting data.4 The explanation for this
might lie within the emerging evidence for the common
genetic predisposition to anxiety and depression, a theory
long investigated with the belief that genetic variation in
personality traits could play a role in developing both anxiety
and depression.30,31 Moreover, evidence from molecular
genetic studies confirmed this hypothesis by identifying
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specific genetic loci that may have influenced susceptibility
across the anxiety–depressive spectrum, although the results
were still at the preliminary stage and further studies on the
subject still need to be conducted.32
Focusing more on the “state–trait anxiety theory” of
personality playing a role in developing comorbid anxiety
in late-life depression, neuroticism was found to be a variable that was correlated, confirming the results of related
studies.2,10 Notably, the interactions among neuroticism,
depression and anxiety among the elderly are complex and
need further investigation, with some evidence of anxiety
being a moderator for depression. In this study, we suspect
the same effect and vice versa.
While GDS and HAMD-7 scores reflect depression
severity, we may conclude that an association exists between
depression severity and comorbid anxiety disorder. Interestingly, previous episodes of depressive disorders may contribute to this association in the sense that multiple episodes
may reflect a more severe form of depression and some
degree of treatment resistance. Furthermore, this significant
history might be a result of a predisposing personality. This
would increase the risk of developing both depression and
anxiety owing to the persistent nature of personality traits
throughout one’s adulthood. This finding is important in
terms of application, intensifying the importance of efficient
treatment of depression in reducing the risk of developing
comorbid anxiety disorders.
One interesting aspect was perceived stress not being
significantly associated with comorbid anxiety disorders,
although some contribution through other variables, for
example, history of depressive disorder, neuroticism and so
on, was possible. Further investigations may be necessary
to confirm this hypothesis.
The number of patients with a diagnosis of alcohol use
disorder was relatively very low (0.5%), which might stem
from the fact that we investigated an elderly population
that is less likely to use alcohol and cognitive impairment
or severe mental disorders, both related to chronic alcohol
drinking, were firstly excluded. Therefore, while making the
conclusion of history of alcohol use not having an association
with comorbid anxiety disorders, this explanation needs to
be considered.

Strength and limitations
The strength of this study includes the fact that we analyzed
data from a multicentered study that represented elderly
populations in all regions of Thailand, both rural and urban.
Moreover, we investigated a significant number of variables
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previously reported, with appropriate measurements, covering bio-psycho-social factors. This is to date one of the few
and most extensive studies on comorbid anxiety disorders
in late-life depression in an Asian population.
Some limitations were observed in this study. First, we
gathered our data among geriatric patients at tertiary care centers, who attended the clinics with psychiatric complaints. This
means the demographic data and the possibility of previous
treatment might have affected the results. Differences in the
nature of the populations might limit the chance to generalize
the findings to community settings. Second, with only family
history of depressive disorders taken into account, we could
not correlate history of other mental disorders, especially
anxiety disorder, to the development of current comorbidity,
an interesting aspect that needs further investigation.

Conclusion
Anxiety disorders are common comorbidities in late-life
depression, and the findings of this study confirmed the role of
depression severity and neuroticism in developing comorbid
anxiety disorders. The results from the present study should
increase awareness of diagnosing and treating anxiety disorders that occur in late-life depression in daily clinical practice.
Moreover, another implication of this study included the
emphasis on efficient treatment of depression to reduce the
risk of comorbid anxiety disorders. However, further investigation into the causality of the associations may be necessary
to make use of the extensive data we have. In addition, the
possibility of directing the limited resources in providing the
most practical solution to reduce the risk of comorbid anxiety
disorders in late-life depression needs to be explored.
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