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Abstract
Objective
The aim of this study was to evaluate the odds of association between suicidal behaviors and
comorbid anxiety disorders in adolescents with major depressive disorder (MDD).

Methods
We included 122,020 adolescent inpatients with MDD from the Nationwide Inpatient Sample
(NIS) and further grouped them by co-diagnosis of anxiety disorders. Logistic regression
analysis was used to evaluate the odds ratio (OR) of suicidal behaviors due to comorbid anxiety
disorders.

Results
Out of total MDD inpatients, 45.8% had comorbid anxiety disorders. Around 53.5% MDD
inpatients with anxiety disorders had suicidal behaviors, which were significantly higher than
seen in 52.6% non-anxiety cohort (P = 0.002). Comorbid anxiety disorders had a minimally
positive association with suicidal behaviors and were not statistically significant (OR: 1.01; P =
0.710) after controlling the logistic regression analysis for demographic confounders and
psychiatric comorbidities. MDD inpatients with comorbid psychotic disorders were positively
associated (OR: 1.16; P = 0.007) with suicidal behaviors.

Conclusions
MDD with comorbid anxiety had a statistically non-significant association with suicidal
behaviors in adolescents. Depression has a direct and independent effect on adolescent suicidal
behaviors, whereas anxiety has a direct effect only on perpetuating depression. Early diagnosis
and management of comorbid anxiety and psychosis with MDD reduce functional impairment
and suicide risk in at-risk populations.
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Major depressive disorder (MDD) in adolescents is a serious and potentially fatal problem.
Earlier age of onset is associated with a prolonged and severe course and greater illness
burden [1]. Over the past 25 years, the age of onset of MDD appears to have consistently
decreased, and several etiologies have been implicated in early-onset MDD including genetic,
familial, and environmental factors [1,2]. By 2017, an estimated 3.2 million (13.3%) adolescents
aged 12 to 17 years in the United States had at least one major depressive episode [3]. The
prevalence of MDD was higher among adolescent females (20%) when compared with
adolescent males (6.8%) and was highest among adolescents reporting two or more races
(16.9%) [3]. A confluence of hormonal and neurodevelopmental changes that vary by sex during
the pubertal transition seems to influence the gender difference in depression [4].

The total economic burden of MDD is now estimated to be $210.5 billion annually. Although
nearly half (48%-50%) of these costs are attributed to the workplace, 45% to 47% is due to direct
medical costs (outpatient and inpatient medical services, pharmacy), and around 5% ($9.7
billion) of the total expenditures are related to suicides [5].

It is imperative to identify adolescents at risk of suicide due to MDD since suicidal ideation is
associated with earlier age of onset, longer depressive episodes, and earlier relapse of
depression [1]. The major predictor for suicide among adolescents is the previous history of a
suicide attempt. Other major risk factors are anxiety disorders, eating disorders, alcohol and/or
drug abuse, impulsive aggression, antisocial behavior, family history of suicidal behavior, and
family conflict and discordance [6]. Also, two nationwide studies conducted in the United
States found a significant association between suicidality and post-traumatic stress disorder,
with attention-deficit/hyperactivity disorder (ADHD) increasing suicide risk in depressed
adolescents by 52% [7,8].

Individuals with mood disorders are also at a higher risk of association with comorbid anxiety
disorders, including panic disorder, obsessive-compulsive disorder (OCD), and social anxiety
disorder. Likewise, those with anxiety disorders are at a higher risk of lifetime or concurrent
mood disorder [9]. Anxiety disorders are the most common psychiatric illness in children and
adolescents, with prevalence rates of 5.7% to 17.7% [10-12]. A significant proportion of these
children with anxiety disorders experience chronic courses of the disease lasting through
adulthood and these individuals are at a higher risk of developing depressive disorders [13,14].

The likelihood of suicide is increased in depression with comorbid anxiety relative to the risk of
suicide with either depression or anxiety alone [14,15]. Our study focused firstly to understand
the demographics and psychiatric comorbidities in adolescents with MDD and comorbid anxiety
disorders. The second goal is to assess the odds of association between suicidal behaviors and
comorbid anxiety disorders in adolescents with MDD.

Materials And Methods
Data source
We conducted a cross-sectional analysis using the National Inpatient Sample (NIS) from
January 2012 to December 2014 [16]. The NIS data include inpatient data from 4,400 non-
federal hospitals across 44 states in the United States. The primary and co-diagnostic
information is identified using the International Classification of Diseases, Ninth Revision
(ICD-9), and Clinical Classification Software (CCS) codes [16]. The NIS is a de-identified dataset
and therefore this study does not require approval from the Institutional Review Board [16].

Inclusion criteria and outcome variables
We included 122,020 adolescent inpatients (age 12-17 years) with a primary diagnosis of
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MDD using the following ICD-9 codes: 296.20-296.26 or 296.30-296.36. We then compared the
groups with versus without comorbid diagnosis of anxiety disorders using the CCS code 651 (N
= 55,840) versus without comorbid anxiety disorders (N = 66,180). The co-diagnosis of suicide
and intentional self-inflicted injury was detected using CCS code 662.

Demographic characteristics studied were age, sex (male or female), and race (white, black,
Hispanic, and native Americans (NA)/Asians) [17]. The comorbidities included in our study are
ADHD/conduct/behavioral disorders (CCS code 652), psychotic disorders (CCS code 659),
alcohol abuse (CCS code 660), and substance abuse (CCS code 661) [17].

Statistical analysis
We used cross-tabulation model and Pearson’s chi-square test to measure the differences in
demographic and psychiatric comorbidities, and suicidal behavior in MDD inpatients with
anxiety vs. non-anxiety cohorts. Logistic regression analysis was used to evaluate the odds ratio
(OR) of suicidal behaviors in inpatients with versus without comorbid anxiety after controlling
for demographic confounders and psychiatric comorbidities. A P-value of <0.01 was considered
for statistical significance, and all the analyses were conducted using SPSS Version 26 (IBM
Corp., Armonk, NY, USA).

Results
Our sample population of 122,020 adolescent MDD inpatients were majorly females (73.1%)
and whites (65.4%). Out of total MDD inpatients, 45.8% had comorbid anxiety disorders. A
higher proportion of these inpatients with anxiety were females (77.4%) compared with 69.4%
of females in the non-anxiety cohort. Also, MDD with anxiety was prevalent in whites (71%)
followed by Hispanics (12%) and blacks (9.2%).

Around 53.5% MDD inpatients with anxiety had suicidal behaviors, which was significantly
higher than that seen in 52.6% non-anxiety cohort (P = 0.002). The most prevalent psychiatric
comorbidities in MDD inpatients with anxiety were ADHD/conduct disorder/disruptive
behavioral disorders (24.2%) and substance abuse (15.3%), but there was statistically non-
significant difference when compared with the non-anxiety cohort, as shown in Table 1.
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Variable
Comorbid anxiety disorders

P-value
 (-) in %  (+) in %

Total inpatients 66,180 55,840 -

Mean age, years 14.83 14.92 <0.001

Sex

Male 30.6 22.6
<0.001

Female 69.4 77.4

Race

White 61.0 71.0

<0.001
Black 12.6 9.2

Hispanic 17.3 12.0

NA/Asians 9.1 7.8

Comorbidities

ADHD/conduct/behavioral disorder 24.2 24.2 0.959

Psychotic disorders 1.1 1.5 <0.001

Suicidal behaviors 52.6 53.5 0.002

Alcohol abuse 5.0 5.8 <0.001

Substance abuse 15.3 15.3 0.780

TABLE 1: Demographic and comorbidities in major depressive disorder inpatients
NA, native American; ADHD, attention-deficit/hyperactivity disorder

There existed a statistically non-significant association between age and sex with suicidal
behaviors in MDD inpatients. When compared with whites, other races had a negative
association with suicidal behaviors, and the result was statistically significant. Comorbid
anxiety disorder had a minimally positive association with suicidal behaviors and was not
statistically significant (OR: 1.01; 95% CI: 0.98-1.03; P = 0.710). The comorbid psychotic
disorder was positively associated with suicidal behavior in MDD inpatients (OR: 1.16; 95% CI:
1.04-1.29; P = 0.007). Alcohol abuse and substance abuse relationship with suicidal behaviors in
MDD inpatients was not statistically significant, as shown in Table 2.
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Variable
Logistic regression analysis

OR 95% CI P-value

Age 1.0 0.99-1.01 0.936

Sex

Male Reference

Female 1.02 0.99-1.05 0.210

Race

White Reference

Black 0.95 0.92-0.99 0.016

Hispanic 0.89 0.86-0.92 <0.001

NA/Asians 0.84 0.81-0.88 <0.001

Comorbid anxiety disorder

No Reference

Yes 1.01 0.98-1.03 0.710

Comorbidities

ADHD/conduct/behavioral disorder 0.89 0.87-0.92 <0.001

Psychotic disorders 1.16 1.04-1.29 0.007

Alcohol abuse 1.02 0.96-1.08 0.573

Substance abuse 0.98 0.94-1.02 0.272

TABLE 2: Predictors of suicidal behaviors in major depressive disorder inpatients
OR, odds ratio; CI, confidence interval; NA, native American; ADHD, attention-deficit/hyperactivity disorder

Discussion
We found that MDD is more commonly seen in females (73.1%), which could be due to a matrix
of social, behavioral, psychological, and biological factors. Women are at a higher risk of anxiety
during childhood and adolescence, find themselves either limited or burned out in their
sociocultural role, and are more sensitive with poor coping skills to adverse events in life and
depression [18]. Although genetics has minimal effect on gender differences, genetic factors
could indirectly increase vulnerability to depression in females [18]. Around three-fourths of
depressed adolescents with comorbid anxiety seen in our study were females. MDD with
comorbid anxiety disorders was found to be higher among female patients who were single with
poor physical and psychological quality of life and poor support systems [19]. Although there
was a female preponderance in regard to comorbid disorder, there were no significant
differences related to family income and education anxiety [19].
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Mood disorders are associated with several comorbid conditions, with the most prevalent
comorbidity being anxiety disorders. Around half of the adolescents with MDD had comorbid
anxiety in our study, which correlates with a face-to-face household survey in 9,090 adults [20].
The prevalence of depression with comorbid anxiety was found predominantly in white
adolescents, followed by Hispanics and African Americans. Exposure to significant stressors in
life leads to anxiety, which, in turn, facilitates further decompensation, leading to major
depression [21]. Patients with depressive and anxiety disorders share similar exposure and
rumination to stressful life events that lead to subsequent increases in both anxiety and
depression [22].

Depressed children and adolescents with comorbid anxiety are at a higher risk of alcohol and
substance abuse, with around 75% of current substance use disorders meeting the criteria for
mood and anxiety disorders [23]. In our study, we focused on adolescents (12-18 years) with
MDD only and found no statistically non-significant difference in the prevalence of substance
abuse by the presence of comorbid anxiety disorders. Adolescents with MDD are at a higher risk
of suicidal ideations, with a prevalence rate of 49% to 64% [24]. Suicide attempts among
adolescents range from 1.3% to 3.8% in males and from 1.5% to 10.1% in females [25]. Few
studies in the adult population have found increased rates of suicidal ideation, suicide
attempts, and completed suicide in patients with comorbid anxiety and depression compared
with those with a single psychiatric illness [15,26].

In a longitudinal epidemiological study including children aged 9 to 16 years, the risk of suicide
was higher in depressed children with comorbid anxiety and disruptive disorders, but pure
anxiety disorders did not result in increased suicidality [27]. Although the severity of
psychiatric impairment was an independent risk factor for increased suicidality, children with
depression and generalized anxiety disorder (GAD) were still at a higher risk of suicide after
controlling for severity impairment [27]. The features of GAD may interact with features of
depression, perpetuating the risk of suicidality [27]. A large, prospective study conducted as a
part of the program of the Oregon Adolescent Depression Project found that the rates of suicide
attempt did not significantly differ between those with comorbid anxiety-MDD and pure MDD
(without comorbid anxiety) [28]. A history of anxiety disorder only predicted a future episode of
depression, whereas depression predicted future suicide attempts and further depressive
episodes [28]. The study found that unlike pure depression, suicide attempts rates in pure
anxiety disorders were relatively low, and the difference in rates of suicide attempts between
pure MDD and MDD with comorbid anxiety was not statistically significant [28]. These study
findings are consistent with our data analysis results as comorbid anxiety disorder had a
statistically non-significant and small positive association with suicidal behaviors after
controlling the logistic regression model for demographic confounders and psychiatric
comorbidities.

Psychotic disorders were positively associated (16% increase) with suicidal behaviors in
adolescents with MDD. Our finding was supported by a study by Fredriksen et al. that found
that patients with psychotic major depression (PMD) are at a 1.2-fold higher lifetime risk of
committing suicide [29]. Patients with PMD during an MDD episode experience psychotic
phenomena, are more impulsive, have intense feelings of guilt and anxiety, and, being in their
disorganized mental state, are unable to control their actions, which lead to increased suicidal
behavior [29]. In a meta-analysis study, patients with PMD had an elevated risk of suicide
compared with severely depressed patients with PMD [30].

Our study has some limitations. The study is based on data collected from the NIS and lacks
patient-level clinical information. The prevalence of comorbidities in study participants may
differ when compared with the general population as our participants were chosen from an
inpatient sample. Also, our study sample largely consists of whites, and results might not truly
represent people from other races or ethnicity. One of the strengths of the study is that the NIS
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has the capacity to build population-based inpatient representation of associations between
diseases and comorbidities. The chances of recall bias are minimal given that the NIS has
primary and secondary diagnostic codes and other clinical information obtained at the time of
hospitalization. Another strength of this study is in its large sample size of 122,020 inpatients
and data reliability, as the information is coded independently of the individual practitioner;
this would, therefore, minimize reporting bias, and the large sample size increases the power to
detect differences.

Conclusions
MDD with comorbid anxiety had a statistically non-significant association with suicidal
behaviors in adolescents. Depression has a direct and independent effect on adolescent suicidal
behaviors, whereas anxiety has a direct effect only on perpetuating depression. Depressed
adolescents with comorbid psychosis were associated with an increased risk of suicidal
behaviors by 16%. Early diagnosis and management of comorbid anxiety and psychosis with
MDD reduce functional impairment and suicides in at-risk populations.
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