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Background: The aim of the study was to determine in a clinical setting the risk factors for 

current anxiety disorder (AD) comorbidity among Thai patients with bipolar disorder (BD), 

being treated under the Thai Bipolar Disorder Registry Project (TBDR).

Methods: The TBDR was a multisite naturalistic study conducted at 24 psychiatric units (ie, at 

university, provincial mental, and government general hospitals) between February 2009 and January  

2011. Participants were in- or out-patients over 18 years of age who were  diagnosed with BD 

according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. Instru-

ments used in this study included the Thai Mini International Neuropsychiatric Interview version 

5; Thai Montgomery–Åsberg Depression Rating Scale (MADRS); Thai Young Mania Rating Scale; 

Clinical Global Impression of Bipolar Disorder-Severity (CGI-BP-S), CGI-BP-S-mania, CGI-BP-

S-depression, and CGI-BP-S-overall BP illness; and the Thai SF-36 quality of life questionnaire.

Results: Among the 424 BD patients, 404 (95.3%) had BD type I. The respective mean ± stan-

dard deviation of age of onset of mood disturbance, first diagnosis of BD, and first treatment 

of BD was 32.0±11.9, 36.1±12.2, and 36.2±12.2 years. The duration of illness was 10.7±9.0 

years. Fifty-three (12.5%) of the 424 participants had a current AD while 38 (9%) had a sub-

stance use disorder (SUD). The univariate analysis revealed 13 significant risks for current AD 

comorbidity, which the multivariate analysis narrowed to age at first diagnosis of BD (odds 

ratio =0.95, P0.01), family history of SUD (odds ratio =2.18, P=0.02), and having a higher 

current MADRS score (odds ratio =1.11, P0.01).

Conclusion: A diagnosis of AD comorbid with BD is suggested by early-age onset of BD 

together with a higher MADRS score and a family history of SUD. The likelihood of AD 

comorbidity decreases by 5% with each passing year; early-age onset of BD is a risk while 

later age onset is protective. Our results underscore how SUD within the family significantly 

contributes to the risk of an AD comorbidity.

Keywords: bipolar disorders, risk, protect, anxiety, comorbid, Thai

Introduction
Bipolar disorder (BD) is a highly prevalent mental illness affecting 2.4% of the world-

wide population.1 In Thailand, the prevalence of BD as assessed in 2003 using the 

Thai Mini International Neuropsychiatric Interview (MINI) was 0.65%.2 The disorder 

is characterized by mood episodes comprising mania alternating with depression. 

The clinical course of BD is chronic and typically spans an entire segment in the life 

of a patient.3 The chronicity of BD results in a high rate of recurrence and a number 

of psychiatric or medical comorbidities, including anxiety disorder (AD), substance 

use disorder (SUD), attention-deficit/hyperactivity disorders, personality disorders, 

migraine, hypothyroidism, and/or diabetes.4
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AD is a common – and perhaps the most common – 

comorbidity5 in patients with BD during either manic, 

depressive episodes or even during euthymic state.6,7 A large 

cohort study described a higher incidence of comorbid 

AD in BD patients than in the general population.8,9 In a 

prospective follow-up, BD patients with a comorbid social 

phobia have a longer mood duration and greater severity of 

illness than those without.10 Comorbid obsessive compulsive 

 disorder (OCD) has a history of a shorter period of euthy-

mia.11 Compared with BD alone, patients with comorbid 

AD have a higher burden of BD symptoms, greater severity, 

and sometimes manifestation of a different clinical pattern 

than BD alone.8 A greater number of attempted suicides are 

also associated with OCD, panic disorder (PD), and social 

phobia comorbidity.9 BD patients with comorbid AD need 

more complex clinical management and treatment because 

of the prolonged severity of disease burden, which in turn 

causes more problems with sleep and impairs work and social 

 functioning.8 This population does not, however, usually 

receive appropriate treatment.9,11

The risk factors for having comorbid suicidality12 and 

SUD13 in BD have been widely studied. Antypa et al reported 

that the strongest risk factor for a future suicide event is a 

prior history of suicide attempts, the other potential risk 

 factors includes younger age, personality disorder traits, and 

a high percentage of days spent depressed.14 Risk factors for 

SUD in BD are lifetime oppositional defiant disorder, any 

lifetime AD, adolescent-onset BD, and suicide attempt(s).15

To date, only a few reports have been conducted on the 

risk factors for comorbid AD in BD. Using the Diagnostic 

Interview for Genetic Studies in patients with either bipolar 

or schizoaffective disorder, Saunders et al found that a) being 

younger at onset of BD is a risk factor for OCD comorbid-

ity for both sexes, and b) experiencing more antidepressant 

trials is a risk factor for OCD, PD, and specific phobia in 

both sexes.8 A community mental health survey in Canada 

revealed a comorbid mood and AD was more likely for 

those a) being young, unmarried, and not fully employed, 

b) having a medical condition, c) experiencing greater than 

normal levels of stress, d) rating oneself poorer for mental 

health, and e) being dissatisfied with life.16 The aforemen-

tioned studies,8,16 however, were done in particular groups 

of patients or individuals and mostly in Western countries. 

We wanted to investigate the similarities and differences in 

clinical risk factors for current AD in comorbidity with BD 

in a large sample of patients with BD in a naturalistic clini-

cal Asian setting.

The Thai Bipolar Disorder Registry Project (TBDR) was 

established nationwide to observe the clinical course of Thai 

patients with BD over a 1-year period.17 The Registry also col-

lected data regarding clinical parameters, including current 

comorbidities at baseline. The baseline data were analyzed 

for risk factors associated with the current ADs comorbidity 

in Thai patients with BD. The objective of the study was to 

examine the demographics and clinical characteristics of, 

and risk factors associated with, current ADs in comorbidity 

with BD in Thai patients.

Materials and methods
The TBDR was a 1-year multisite, prospective, naturalistic 

clinical study, conducted between February 2009 and  January 

2011 in Thailand. The TBDR comprised 24  psychiatric ser-

vicing units at various hospitals (ie, university, provincial 

general, and mental). The primary objective was to char-

acterize the course of BD illness among a sample of Thai 

patients. The study did not involve any clinical management 

of the participants. The reader can find details in a recent 

article.17 The institutional review board at each site approved 

the protocol.

Participants
Participants in this study were the bipolar I and II patients 

attending psychiatric services during the study period, either 

as out-patients or in-patients at any of the investigation sites. 

Patients with BD in the study had to meet the following 

inclusion criteria: a) in- or out-patient diagnosed with BD 

according to the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition (DSM-IV), b) over 18 years of age, 

c) receiving treatment for BD at one of the research sites 

during the study period, d) literate in Thai, e) able to make 

return visits to the hospital every 2 months, and f) able to 

provide informed written consent after having the details of 

the study fully explained.

BD patients with any of the following criteria were 

excluded: a) participating in other research, b) having dif-

ficulty traveling, and c) not able to give informed consent.

assessment
Patients who fulfilled the study criteria were invited to par-

ticipate in the study. All participants were assessed at baseline 

(visit 1) and every 2 (±1) months for 12 months (visit 7). 

Data collected at baseline included a) demographic details, b) 

history of BD illness, c) current status of BD (ie, any one of 

the following: recovered, recovering, roughening,  continued 
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symptomatic, major depressive episode, manic episode, 

hypomanic episode, and/or mixed episode), d) concurrent 

comorbid psychiatric (any AD and SUD) and nonpsychiat-

ric medical disorder(s)/disease(s), e) current suicidal risk, 

f)  current psychiatric treatment, g) health status (including 

vital signs, physical examinations, and clinical laboratory 

tests), and h) quality of life.

The Thai MINI was used to establish the DSM-IV diagno-

sis of BD I and BD II, current BD illness status,  concurrent 

comorbid psychiatric disorder, and current suicidal risk. The 

Thai MINI is a structured diagnostic  psychiatric interview 

for the DSM-IV and the  International  Classification of Dis-

eases-10, which has been translated into Thai. The validity of 

the Thai MINI has been tested against interviews conducted 

by Thai Medical Council Board-certified psychiatrists. The 

MINI has several modules, but the ones chosen for this study 

are specifically used for diagnosing major depressive episode, 

(hypo)manic, ADs (generalized AD, OCD, phobic disorder 

and/or PD), SUD (alcohol and nonalcohol use disorder), 

and suicide risk.

The respective time-frames required when using the 

MINI to make a psychiatric diagnosis of a) major depressive 

episode, b) (hypo)manic episode, c) PD, agoraphobia, social 

phobia, OCD, d) generalized AD, e) alcohol and nonalcohol 

psychoactive SUD and f) current suicidal risk are 2 weeks, 1 

week, 1 month, 6 months, 12 months, and 1 month.

Udomratn and Kittirattanapaiboon, in 2004, evaluated 

the interrater reliability, sensitivity, and specificity of the Thai 

MINI for various entities. The respective interrater reliability 

(Cohen’s k), sensitivity, and specificity of the module for major 

depressive episode was 0.84, 0.98, and 0.94; (hypo)manic 

episode 0.78, 0.89, and 0.94; PD 1.0, 1.0, and 1.0; PD with 

agoraphobia 0.48, 0.60, and 0.98; PD without agoraphobia 0.74, 

0.60, and 1.0; agoraphobia 0.31, 0.50, and 0.94; social phobia 

0.35, 0.43, and 0.96; OCD 0.32, 0.44, and 0.95; generalized AD 

0.89, 1.00, and 0.97; alcohol dependence 0.74, 0.92, and 0.93; 

alcohol abuse 0.40, 0.41, and 0.95; substance dependence 0.92, 

0.95, and 0.99; substance abuse incomputable, incomputable, 

and 0.99; and suicidal risk 0.86, 0.96, and 0.91.18

The severity of symptoms and syndrome of (hypo)manic 

episode were measured using the Thai Young Mania  Rating Scale 

(interrater reliability [Pearson’s correlation] 0.87,  Cronbach’s a 

coefficient 0.89).19 Major depressive  episodes were measured 

using the Thai Montgomery–Åsberg  Depression Rating Scale 

(MADRS) (interrater reliability [Cohen’s k] 0.78, Cronbach’s 

a coefficient 0.80).20 The overall severity of the current mood 

status was evaluated using the Clinical Global Impression of 

Bipolar Disorder-Severity (CGI-BP-S): CGI-BP-S-mania, 

CGI-BP-S-depression and CGI-BP-S-overall BP illness.21 All 

of these measures were administered by MINI-trained psychia-

trists with experience in clinical studies involving BD patients. 

Quality of life was measured using the Thai version of the 

self-rating SF-36 questionnaire (test–retest reliability  [Pearson’s 

 correlation] 0.6, Cronbach’s a coefficient 0.92).22 The SF-36 

is a self-rating questionnaire comprising eight domains with 

100 marks for each domain, including mental health, general 

health, bodily pain, physical functioning, role physical, role 

emotional, vitality, and social functioning.

In order to comply with the objectives of the current 

study, only data at baseline were used for analysis. The 

institutional review board at each site approved the protocol. 

Patients were asked to give informed, written consent before 

participating in the study.

statistical analysis
The main objective of the study was analyzed with descrip-

tive statistics exclusively. Total values and percentages were 

used for the categorical variables while means with standard 

deviations (SD) were used for the quantitative variables. 

A comparative analysis was done using bivariate and mul-

tivariate analyses. The Student’s t-test and the χ2-test were 

used for the bivariate analyses while logistical regression 

was used for the multivariate analyses. A value P#0.05 was 

considered statistically significant.

Results
The present study recruited 424 patients with BD, of whom 

404 (95.3%) had BD type I.

Demographic characteristics
The patients averaged 42.7±12.3 years of age. Most 

(258; 60.8%) were female, 211 (49.9%) were married, 

147 (34.8%) were single, and the remaining 57 patients 

(15.3%) were divorced or widowed. The majority (276; 65.3%) 

had less than 12 years of education.

Family history
One hundred and thirty-two (31.2%) of the 423 participants 

had some type of psychiatric disorder and four of the patients 

(3.0%) had SUD in the family.

Prevalence of comorbidity
Fifty-three (12.5%) of the 424 BD participants had some 

kind of current AD: 18 (34.0%) generalized AD, 15 (28.3%) 
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OCD, 13 (24.5%) agoraphobia, nine (17.0%) social phobia, 

and seven (13.2%) PD. Thirty-eight (9%) patients had SUD 

of some kind (alcohol or nonalcohol).

course of illness
The respective age at onset of mood disturbance, first diag-

nosis of BD, first treatment of BD, and duration of BD illness 

was 32.0±11.9, 36.1±12.2, 36.2±12.2, and 10.7±9.0 years.

clinical features
At baseline, 255 (60.1%) patients were in recovery, 48 

(11.3%) were recovering, three (0.7%) were roughening, 

26 (6.1%) continued symptomatic, 30 (7.1%) depressed, 29 

(6.8%) manic, 20 (4.7%) mixed, and 13 (3.2%) hypomanic. 

Eleven (2.6%) and nine (2.1%) of the patients had moderate 

and high suicidal risk, respectively.

Quality of life
Scores for the SF-36 Thai version of the whole sample at 

baseline were a) physical functioning 81.8±20.0, b) role 

physical 70.2±40.2, c) bodily pain 76.4±23.3, d) general 

health 58.1±22.8, e) vitality 60.4±16.3, f) social function-

ing 77.3±24.1, g) role emotional 63.9±42.1, and h) mental 

health 70.0±18.3.

Univariate analysis
Clinical parameters (variables) were analyzed one by one 

for any association they might have with AD comorbidity. 

None of the demographic data had any statistically sig-

nificant association with comorbid AD, including subtype 

of BD (BD I or BD II, P=0.47), sex (P=0.10), marital status 

(P=0.32), and educational level (P=0.57). Family history of 

psychiatric illness and SUD also did not have any statistically 

significant association with the comorbid AD (P=0.26 and 

P=0.37, respectively). Some variables regarding the course 

of illness did, however, have positive associations, including 

earlier age onset of mood disturbance (P=0.02), earlier age of 

BD onset (P=0.04), earlier age at the first treatment for BD 

(P=0.05), mixed polarity at the first mood episode (P#0.01), 

and history of rapid cycling (P=0.05).

Variables at baseline identified as having a positive 

association with comorbid AD included current younger 

age (P=0.008), depressive polarity of the current mood epi-

sode (P0.01), high suicidality (P0.01), and higher score 

in the clinical psychometric scale (ie, Thai Young Mania 

 Rating Scale, Thai MADRS, CGI-BP-S-mania, CGI-BP-S-

depression, and CGI-BP-S-overall BP illness; P#0.05). BD 

patients with comorbid AD, compared with those without the 

comorbidity, had a lower quality of life as assessed by the 

SF-36 in almost all domains (P0.01 for every domain, with 

the exception of P=0.03 for the domain of physical function-

ing). The presence of comorbid SUD was not significantly 

associated with AD comorbidity (P=0.45) (Table 1).

Multivariate analysis
Interactions among variables and AD comorbidity were 

inferred from the regression model of the multivariate 

 analysis. Variables entered into the model included all those 

with a P#0.2 from the univariate analyses. SUD, whether 

present in the family or in the patient, even if the P.0.2, 

was also entered into the model of analysis because of its 

theoretical association with BD.23 In the final step of the 

regression analysis, the variables that still had a statistical 

significant positive association with AD comorbidity were age 

at onset of BD (odds ratio =0.95, 95% confidence interval [CI] 

=0.93–0.97, P0.01), SUD in the patient’s family (odds ratio 

=2.18, 95% CI =1.11–4.27, P=0.02), and a higher MADRS 

(odds ratio =1.10, 95% CI =1.06–1.15, P0.01) (Table 2).

Discussion
This is the first study on the risk factors for comorbid AD 

among patients with BD in Thailand. We utilized univariate 

and multivariate analyses to identify clinical parameters that 

would be a risk factor for AD comorbidity. One parameter 

identified was the age at onset of BD. Due to an odds ratio 

of 0.95, with a 95% CI of 0.93–0.97, this risk could be inter-

preted in two ways: 1) early onset could be a risk factor and 

2) later onset could be a protective factor. Since the odds 

ratio was 0.95, it means that for every 1-year increment of 

the onset of BD, there would be a 5% reduction in the chance 

of having AD comorbidity.

Our finding that early-age onset of BD is a risk factor for 

AD comorbidity agrees with the finding of others including 

Etain et al24 and Azorin et al.25 Besides its association with 

AD comorbidity, early-age onset of BD is also found to be 

in association with comorbid SUD.25 Our results, therefore, 

make an important contribution to the knowledge of onset 

risk, as we observed that later onset of BD was associated 

with a reduced risk of AD comorbidity.

In another facet, children and adolescents exposed to SUD 

at home encountered problems with respect to attachment, 

nurturing, socialization, economic hardship, breaking the law, 

emotional distress, and violence.26 These children also have 

an increased risk for  internalizing problems such as anxiety, 

depression, and substance abuse.26,27 The whole family and 

each family member in this situation are affected by the 
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Table 1 Bipolar disorder illness course and current clinical characteristics in association with comorbid anxiety disorder

Comorbid anxiety disorder

Yes  
(N=53)

No  
(N=371)

P-value

Family history
 Presence of psychiatric disorder N=423
 Yes 132 14 (10.6%) 118 (89.4%) 0.26
 No 291 39 (13.4%) 252 (86.6%)
 Presence of substance use disorder N=132
 Yes 4 1 (25%) 3 (75%) 0.37
 No 128 13 (10.2%) 115 (89.8%)
Illness course of BD
age (year) mean ± sD N=424
1.  age onset of mood disturbance 32.0±11.9 28.5±10.8 32.5±12.0 0.02
2. age onset of BD 36.1±12.2 32.9±11.2 36.6±12.3 0.04
3.   Age at the first treatment for BD 36.2±12.2 33.1±11.3 36.6±12.3 0.05
4. Duration of BD 10.7±9.0 9.8±8.5 10.8±9.1 0.42
Polarity of the first lifetime mood episode N by subtype
1. Mixed 28 10 (35.7%) 18 (64.3%) 0.01
2. Depressed 109 17 (15.6%) 92 (84.6%)
3. Manic/hypomanic 274 26 (9.5%) 248 (90.5%)
4. Unknown 13 0 (0.0%) 13 (100.0%)
Current clinical status (baseline) N=424
The current age (years) mean ± sD 42.7±12.3 38.6±10.9 43.29±12.4 0.008
Pole of the current mood episode N by subtype
1. recovered 255 20 (8.5%) 235 (91.5%) 0.01
2. recovering 48 7 (17.1%) 41 (82.9%)
3. roughening 3 0 (0.0%) 3 (100.0%)
 4. continued symptomatic 26 1 (4.0%) 25 (96.0%)
5. Depressed 30 13 (76.5%) 17 (23.5%)
6. Mixed 20 6 (42.9%) 14 (57.1%)
7. Manic 29 4 (16.0%) 25 (84.0%)
8. hypomanic 13 2 (18.2%) 11 (91.8%)
Psychometric scales mean ± sD N=424
1. Thai YMrs 3.8±5.6 5.3±5.5 3.6±5.6 0.05
2. Thai MaDrs 4.8±6.6 10.4±7.8 4.0±6.0 0.01
3. cgi-BP-s-mania 1.7±1.2 2.0±1.4 1.6±1.1 0.04
4. cgi-BP-s-depression 1.5±1.1 2.4±1.5 1.4±0.9 0.01
5.  cgi-BP-s-overall BP illness 1.9±1.3 2.5±1.4 1.7±1.2 0.01
suicidal risk N=424
1. No 314 30 (9.6%) 284 (90.4%) 0.01
2. low 90 16 (17.8%) 74 (82.2%)
3. Moderate 11 4 (36.4%) 7 (63.6%)
4. high 9 3 (33.3%) 6 (66.7%)
current substance use disorder N=424
1. Positive 38 6 (15.8%) 32 (84.2%) 0.45
2. Negative 386 47 (12.2%) 339 (87.8%)
Quality of life sF-36 Thai version mean ± sD N=424
1. Physical functioning 81.8±20.0 76.3±21.0 82.6±19.7 0.03
2. role physical 70.2±40.2 38.7±39.4 74.8±38.3 0.01
3. Bodily pain 76.4±23.3 60.2±26.7 78.8±22.3 0.01
4. general health 58.1±22.8 60.9±21.6 38.2±21.1 0.01
5. Vitality 60.4±16.3 46.1±17.9 62.3±15.0 0.01
6. social functioning 77.3±24.1 55.7±27.8 80.4±21.9 0.01
7. role emotional 63.9±42.1 33.3±38.1 68.3±40.9 0.01
8. Mental health 70.0±18.3 72.2±17.2 53.7±17.3 0.01

Abbreviations: BD, bipolar disorder; cgi-BP-s, clinical global impression severity of illness scale for Bipolar Disorder; MaDrs, Montgomery –Åsberg Depression rating 
scale; sD, standard deviation; YMrs, Young Mania rating scale.
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individual(s) using  substances.27 Accordingly, SUD in the 

family was another factor that our study identified as having 

a significant association with comorbid AD (odds ratio 2.18). 

Since there was, however, a very low number of patients 

having such a family history (four patients), generalization 

of this result should be done with caution.

Regarding the importance of depressive episode in BD, 

previous studies indicate that a greater number of depressive 

episodes is a risk factor for comorbid anxiety and mood 

disorders28 and that greater severity of depression is a risk 

factor for suicidality in BD.29 In addition, our study identified 

that a higher rating in depression scale (MADRS score) was 

another risk factor for AD comorbidity.

BD patients with comorbid AD frequently face mul-

tiple dimensions of physical and psychosocial problems, 

including sleep disorder, working impairments, and social 

 functioning.8 Relatedly, we found that patients with comor-

bid AD  possessed significant impairments in quality of life 

(SF-36 score) in almost all functional domains.

Importantly, the prevalence of current comorbid AD 

among our BD patients (12.5%) was lower than in other 

 studies; Das,6 Simon et al,9 and Gao et al30 reported 29.6%, 

30.5%, and 74%, respectively. Possible explanations for 

the lower prevalence include differences in the methods of 

 diagnosis for comorbid AD (ie, the Thai MINI used in the 

present study versus the Hamilton Rating Scale for Anxi-

ety used by Das) or the state of illness (ie, the majority of 

patients in the present study were already in the recovered 

state [60.1%]), so the therapeutic process leading to this 

inactive states might altogether obviate the current AD 

comorbidity. In support of this notion, our results showed 

that patients in an active state (eg, depressive or mixed or 

manic) possessed a higher rate of comorbid AD than those in 

a recovered state (16.0% to 76.5% versus 8.5%) (Table 1). In 

addition, BD I was diagnosed in the majority (95.3%) of the 

patients in the present study, which contrasts with Western 

reports, where prevalence of BD II is more frequent.31 BD I 

is reported to have a lower rate of AD comorbidity than 

BD II,32 and indeed the prevalence of AD comorbidity in 

BD can vary widely.33

As comorbid ADs have a critical impact on the course 

of BD, for example, worse outcome regarding global and 

specific measures (namely, illness severity, proportion of 

the year spent psychologically ill or healthy), the risk factors 

identified in our report could alert clinicians to the presence 

of comorbid AD so that appropriate prevention and treatment 

can be promptly implemented.

Conclusion
The risk factors for comorbidity of AD in patients with BD 

were early-age onset of the disorder, SUD in the family, 

and greater intensity of the current depression. Later onset 

of BD seems to be protective as onset of this comorbidity 

falls by 5% with each passing year. The present study also 

underscores the seriousness of SUD within the family as an 

associated risk.

Limitations
The present study had some limitations: a) there was no 

control group; b) some demographic and course of illness 

data were subject to recall bias; c) the study was a substudy 

of the TBDR registry, which was designed to ascertain the 

mood patterns over a 1-year observational period, thus a 

more specific tool for anxiety assessment (ie, Hamilton 

Rating Scale for Anxiety) was not employed; d) many sites 

in the current study were in a psychiatric unit of a general 

hospital; and e) the risk factors for substance abuse can 

differ across cultures, and our sample was limited to the 

Thai population.
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