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ABSTRACT

Background: A growing body of research suggests that symptoms of mood disorders vary by gender. Such dif-
ferences could reflect unique mood phenotypes for women and men. We examined whether women and men
with mood disorders had comparable or distinct profiles of anxiety and depressive symptoms, along with de-
mographic and clinical variables associated with these profiles.

Methods: Our research involved a secondary analysis of data collected from 36,381 adults (age 18-98; 67.2 %
women and 32.8 % men) through the National Network of Depression Center’s Mood Outcomes Program. Latent
class analysis (LCA) and logistic regression modeling were used to examine the aims. Symptoms included in the
LCA were derived from the Patient Health Questionnaire-9 and the Generalized Anxiety Disorder Scale.
Results: Four latent classes were identified and labeled based on their predominant symptoms (BIC: 629,688.56;
VLMR: 3787.30, p < .01). Women had greater odds of experiencing ‘Demoralized Depression’ than men (OR =
1.22, p =.001), with women of reproductive age having the greatest odds. Men had greater odds than women of
having symptom profiles that reflected ‘Anxious Arousal’ (OR = .88, p = .001) or ‘Mild Fatigue and Insomnia’
(OR = .89, p =.001). There was no gender difference in the odds of a ‘Comorbid Anxiety and Depression’ profile.
Conclusions: Results suggest gender-specific phenotypes that differentially characterize mood disturbances,
although effect sizes were small. Further research is needed to confirm these phenotypes and identify sexually
dimorphic biomarkers or psychosocial exposures that may underlie gender differences. Understanding the het-
erogeneity of phenotypes can inform precision-based assessment and treatment of mood disorders, improving
affective well-being of women and men in the long term.

1. Introduction

disorders vary by gender. For instance, women often present with
anhedonia, sleep and eating disturbances, fatigue, sadness and feelings

Women are approximately twice as likely to develop Major Depressive
Disorder and Generalized Anxiety Disorder as men [1-3], with Bipolar
Disorder showing a higher frequency among women as well [4]. It has
been proposed that sexually dimorphic biological systems, such as
reproductive hormones and stress response pathways, may influence
these gender disparities [5-8]. Women’s greater exposure to trauma
appears also to be a contributing factor [9-11].

In addition, some studies suggest that specific symptoms of mood

of worthlessness [2,12-14]. Men typically report more symptoms of
anger, irritability, suicidal ideation, low self-esteem and cognitive
problems such as impaired attention or memory [2,3,15,16], although
similar levels of irritability have also been found for men and women
[14]. However, in a study of individuals with Major Depressive Disorder,
Vetter et al. [17] found few differences in specific symptoms endorsed
by women and men, and no differences in their overall depression
scores.
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Gender differences in symptoms may reflect distinct phenotypes or
mood profiles for women and men. A few studies have examined gender-
specific profiles or subtypes. For instance, a symptom profile has been
identified among women that reflects somatic alterations in the areas of
appetite, sleep, and fatigue [18-21]. In addition, comorbidity of
depression with anxiety disorders is frequently reported in females,
while males more often experience substance use disorders in conjunc-
tion with depression [2,14,22-24].

Most research that has examined sex differences simply compared
group means or the frequency with which varied symptoms are endorsed
by women and men rather than attempting to identify inter-related
symptoms that may characterize gender-specific phenotypes in a more
nuanced way. A few studies have used latent class analysis (LCA) to
identify potential subtypes of depression.

Alexandrino-Silva et al. [25] performed separate LCAs for Brazilian
men and women who had completed a survey of symptoms they expe-
rienced during the worst depressive episode in their lives. They identi-
fied a group in both genders who reported ‘mild symptoms’, and two
more severe symptom groups among women, labeled as ‘melancholic’
and ‘atypical.” Two more severe classes were found for men as well,
including ‘slowed/decreased psychomotor activity’ and ‘agitated
depression’. Rodgers et al. [26] uncovered three LCA subtypes of
depression symptoms experienced in the last 12 months in their longi-
tudinal study of Swiss adults: *severe atypical’ (anhedonia and low en-
ergy combined with weight gain and increased appetite), ’severe
typical’ (anhedonia and low energy combined with loss of weight and
decreased appetite), and *'moderate’ (less pronounced symptoms over-
all). Females had a greater probability of being in the severe atypical
subtype while males were higher in the severe typical subtype. The
proportion of males and females in the moderate group was similar.
Ulbricht et al. [27] analyzed depression symptoms within the prior week
among participants in the U.S. STAR*D study. Through their LCA, four
depression subtypes were identified in which men and women were
differentially represented. Men were more likely to have a subtype of
‘Mild Symptoms’ while subtypes called ‘Severe with Increased Appetite’
and ‘Severe with Insomnia’ were more prevalent among women. A
group having ‘Moderate Symptoms’ had approximately equal percents
of men and women. Although not using LCA, Vetter et al. [17] and Steen
et al. [28] performed network analyses to identify potential relation-
ships among depression symptoms in a sample of Swiss psychiatric pa-
tients and a Dutch cohort from the general population, respectively.
They found symptom networks were essentially the same for men and
women.

Each of these previous studies has focused on depressive symptoms
only, even though there is a high degree of comorbidity between
depression and anxiety [29,30]. Depression and anxiety are both
considered internalizing disorders that share a common dimension of
affective symptoms such as feelings of upset, insomnia, restlessness,
somatic changes, and irritability [31-33]. It has been proposed that their
comorbidity may arise as a result of symptoms shared by both disorders
that can activate or trigger symptom clusters of each disorder [34]. In
light of the robust relationship between depression and anxiety symp-
toms, it seems essential to consider both sets of symptoms when iden-
tifying potential phenotypes of mood disorders.

A study by Curran et al. [35] with older Irish adults did examine
gender differences in latent classes involving both anxiety and depres-
sion symptoms. Four classes of anxiety and depression were derived
from their LCA: "low frequency of symptoms overall’, ’comorbidity of
depression and anxiety,” 'anxiety and subthreshold depression’, and
’anxiety” symptoms only. Investigators concluded that the symptom
patterns did not differ across gender for this older age population.

In sum, previous research has found gender differences in profiles of
depressive symptoms although the nature of these profiles differs across
studies. However, there is a lack of research examining potential gender
differences across the life span in profiles that consider both depression
and anxiety symptoms. In this study, we addressed these gaps in

Journal of Mood and Anxiety Disorders 12 (2025) 100152

knowledge. We determined whether women and men with mood dis-
orders had comparable or distinct profiles of anxiety and depressive
symptoms, and whether age, race, ethnicity, marital/partner status,
psychiatric diagnosis, or suicidal behavior were associated with these
profiles.

2. Methods

This study involved a secondary analysis of data collected through
the National Network of Depression Centers (NNDC). This program in-
tegrates patient data from clinical sites affiliated with the NNDC, using a
standard protocol. Data are collected from patients as part of routine
clinical care through an on-line patient portal at the clinic sites. Data are
automatically uploaded into a central repository hosted on a secure
network which is fully compliant with all HIPAA standards. A de-
identified, encrypted database is then created that can be employed
for research and other health-related analytic goals. The participants
included in this analysis were enrolled from 2011 to 2024 from 18
Centers affiliated with the NNDC. They were ages 18 and older. Self-
report measures of mood symptoms were used to determine symptom
profiles of women and men while data on demographics, patient di-
agnoses, and suicidal behavior provided information to better charac-
terize gender differences in symptom profiles. As a secondary analysis of
de-identified data, our study received exempt certification from the
Institutional Review Boards for Human Research Protection at the
University of California, San Francisco and the Mayo Clinic.

2.1. Measures

2.1.1. Mood symptoms

Data from two self-report measures were used to develop our
symptom profiles. The Patient Health Questionnaire (PHQ-9) provided
information on depressive symptoms. The PHQ-9 is a nine-item ques-
tionnaire based on the criteria of the Diagnostic and Statistical Manual
of Mental Disorders (DSM) for major depression [36]. Each item is
scored on a 4-point scale for frequency of the symptom (from not at all to
everyday). A score of 10 or above is considered the clinical cut-off for
follow-up. Testing of PHQ-9 has supported its criterion, discriminant,
and construct validity as well as its internal consistency [36,37].
Research also indicates its utility for disparate sex, age and racial/ethnic
groups [38].

The Generalized Anxiety Disorder Scale (GAD-7) [39] provided data
on anxiety. The GAD-7 has 7-items, each on a 4-point scale reporting the
frequency of a respondent’s symptoms from not at all to everyday. A
score of 8 or above has been identified as the optimal cutoff for clinically
relevant levels of anxiety [40]. Internal consistency, convergent validity
and internal consistency have been established for the scale in both
inpatient and outpatient psychiatric populations [40,41].

2.1.2. Demographics

Five demographic characteristics were available in the data set.
These included age, gender (female, male), race (African American/
Black, American Indian/Alaskan Native, Asian American/Asian, Euro-
pean American/White, Native Hawaiian/Other Pacific Islander, and
other or unknown), ethnicity (Hispanic/Latinx or not), and partner
status  (single/never married, married/committed relationship,
divorced/separated, and widowed).

2.1.3. Primary diagnostic classification

Diagnostic codes for Mental, Behavioral and Neurodevelopmental
Disorders from the International Classification of Diseases, Tenth Revi-
sion (ICD-10) were available for each participant [42,43]. These were
identified by the patient’s primary clinician based on clinical assess-
ment. We created binary scores for a person’s receipt or not of any
ICD-10 code that would fall under the following major diagnostic cat-
egories: Bipolar Disorder, Major Depressive Disorder (MDD), Anxiety



S.J. Weiss et al.

Disorder (AD), Posttraumatic Stress Disorder (PTSD), and Substance Use
Disorder (SUD).

2.1.4. Suicidal behavior

The lifetime/recent version of the Columbia-Suicide Severity Rating
Scale (C-SSRS) was completed by participants as an assessment of their
immediate risk for suicide and any previous suicidal behavior [44].
Questions in the C-SSRS measure the severity of ideation, the intensity of
ideation, behavior, and lethality. All items involve binary responses
(yes/no) that identify the presence or absence of the thoughts or be-
haviors. From the items, we calculated 2 scores. The first was a sum
score of items indicating the intensity of an individual’s suicidal
behavior over the past month, from having thoughts about wishing to be
dead (a score of 1) to having done something specific or prepared to do
something to end their lives (a score of 6). The second was a binary score
for whether (or not) the individual reported making an actual suicide
attempt at some point during their life. The C-SSRS has excellent psy-
chometric support [44-46] and is used as part of multiple national and
international public health initiatives involving the assessment of
suicidality.

2.2. Data analysis

We employed descriptive statistics to characterize the sample. Latent
class analysis (LCA) was used to detect the presence of unobserved,
latent classes or symptom profiles among the total sample of women and
men. For these analyses, we examined patterns of association among
participants’ scores on anxiety and depressive symptoms from the PHQ-
9 and the GAD-7. Item 8 on the PHQ-9 (movement/speech slowing or
restlessness) was not used in the analyses due to its extreme non-
normality (rarely endorsed by participants). Similarly, item 9 on the
PHQ-9 (suicidal ideation) was not included in the LCA because of its
potential confounding with the C-SSRS when examining our second aim.
For the LCA, we used a cross-validation approach. The goal of cross-
validation was to determine if any class structure we identified would
generalize to an independent dataset not used in estimating it. We
randomly split the full sample into two equally sized subsamples of
50 %: an initial calibration sample and a second validation sample.
Using the calibration sample, fit indices were estimated for LCA models
for 1-class through 5-class solutions. This same procedure was then
performed with the validation or hold-out sample to determine whether
the same latent class solution would be replicated. Full information
maximum likelihood (FIML) was employed to produce unbiased esti-
mates and the expectation-maximization algorithm was used to deal
with missingness.

Using the total integrated (calibration and validation) sample, lo-
gistic regression modeling was employed to identify variables that best
characterized or predicted different latent classes or symptom profiles.
In these analyses, we created a binary score for each latent class as the
categorical dependent variable. We first examined the association of
gender with each class, controlling for patient age. Then, associations of
each of the demographic, diagnostic, and suicide variables were deter-
mined with each of the latent classes for men and women separately.
Bonferroni adjustments were made for multiple testing, with our
correction indicating p = .0125 as the value considered significant. LCA
was carried out with Mplus and logistic regressions with STATA 18.

3. Results
3.1. Sample description

The sample included 36,381 individuals: 24,431 self-identified as
women (67.2 %) and 11,950 as men (32.8 %). As shown in Table 1, the
majority was of European/White ancestry, with individuals of African
American/Black and Hispanic/Latinx heritage being the next largest
groups. On average, women (M = 38.77) and men (M = 39.6) were
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Table 1
Characteristics of the sample (N = 36,381) by gender*.
Variable Women N (%) Men N (%)
Race
African American/Black 1881 (7.7) 609 (5.1)
American Indian/Native Alaskan 24 (0.1) 12 (0.1)
Asian American 635 (2.6) 334 (2.8)
European American/White 20,717 (84.8) 10,432 (87.3)
Hawaiian/Pacific Islander 171 (0.7) 71 (0.6)
Other or Unknown Ancestry 1001 (4.1) 478 (4.0)
Ethnicity
Hispanic American/Latinx 1441 (5.9) 573 (4.8)
Relationship Status
Single 10,847 (44.4) 6094 (51.0)
Married/Partnered 10,529 (43.1) 4851 (40.6)
Separated/Divorced 2467 (10.1) 908 (7.6)
Widowed 586 (2.4) 107 (0.8)
Primary Diagnosis
Bipolar Disorder 2711 (11.1) 1410 (11.8)
Major Depressive Disorder 11,507 (47.1) 5055 (42.3)
Other Mood Disorders 1001 (4.1) 621 (5.2)
Anxiety Disorders 7500 (30.7) 3477 (29.1)
PTSD 953 (3.9) 287 (2.4)
Substance Use Disorders 537 (2.2) 717 (6.0)
Lifetime Suicide Risk
No Suicidal Behavior 15,709 (64.3) 7564 (63.3)
Suicidal Ideation & Suicide Plans 6034 (24.7) 3190 (26.7)
Suicide Attempt 2687 (12.0) 1195 (10.0)
Mean (SD) Mean (SD)
Age (Range from 18 to 98) 38.77 (15.90) 39.60 (16.11)
Current Depressive Symptoms 11.60 (6.68) 10.95 (6.78)
Current Anxiety Symptoms 10.43 (6.06) 9.59 (6.14)
Current Suicide Severity Risk 4.52 (2.22) 4.21 (2.24)

* Women (n = 24,431); Men (n = 11,950).

comparable in age. Major Depressive Disorder was the most prevalent
primary diagnosis for both women (47.1 %) and men (42.3 %), with an
Anxiety Disorder being the next most frequent primary diagnosis for both
genders (30.7 % and 29.1 % respectively).

3.2. Latent classes

Our latent class analysis (LCA) with the initial calibration sample
indicated that there were 4 distinct classes or symptom profiles among
our sample participants. The fit indices for the LCA are provided in
Table 2. The 4-class solution was selected because the Bayesian Infor-
mation Criterion (BIC) for that solution was lower than the BIC for the 3-
class solution, indicating a better fit. In addition, the Vuong-Lo-Mendell-
Rubin Likelihood Ratio Test (VLMR) was significant for the 4-class so-
lution, indicating that four classes fit the data better than three classes.
Although the BIC was smaller for the 5-class than for the 4-class solution
and entropy a bit higher, the VLMR was not significant for the 5-class
solution, indicating that too many classes were extracted. Entropy is
considered a key measure of effect size as it quantifies the degree to

Table 2

Fit indices for five latent classes.
Model LL AIC BIC Entropy VLMR
1 Class — 326,594.54 653,329.09 653,881.95 n/a n/a
2 Class — 319,130.19 638,430.39 639,101.72 0.82 14,928.70
3 Class — 316,168.80 632,537.59 633,327.39 0.84 5922.80
4 Class — 314,275.14 628,780.29 629,688.56 0.88 3787.30
5 Class — 308,874.98 618,009.95 619,036.70 0.90 ns

Note: Baseline Entropy and VLMR are not applicable for the one-class solution.
Abbreviations: AIC = Akaike’s Information Criterion; BIC = Bayesian Informa-
tion Criterion; LL = log-likelihood; n/a = not applicable; ns = not significant;
VLMR = Vuong-Lo-Mendell-Rubin Likelihood Ratio Test for the K versus K-1
model

+

p < .0L.
 p <.00005.
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which individuals are distinctly assigned to their respective latent
classes. An entropy value above .80 indicates that the latent classes are
highly discriminating and provides strong evidence for distinct classes.
The 4-class structure we selected had an entropy value of .88. The LCA
for the validation sample showed indistinguishable results, yielding a 4-
class solution similarly supported by the BIC, entropy and VLMR fit
indices. Both the initial calibration sample and the validation sample
had the following identical proportions of individuals assigned to each
class: class 1 (49 %), class 2 (22 %), class 3 (11 %), and class 4 (18 %).

3.3. Symptom profiles

The specific symptoms that characterized individuals in each class
are shown in Table 3. Overall, symptoms in Class 1 were mild, with
fatigue and sleep disturbance the most prominent. Thus, Class 1 was
labeled ‘Mild Fatigue/Insomnia’. In Class 2, three depressive symptoms
were most prevalent among individuals. These included 1) feeling down,
depressed and hopeless, 2) feeling bad about oneself and a failure, and
3) feeling low energy and fatigue. Other symptoms in Class 2 involved a
mix of less prominent depression and anxiety symptoms. Based on this
symptom profile, Class 2 was labeled ‘Demoralized Depression’ since its
symptoms align with a syndrome of demoralization that has been
described as a psychological state of ‘existential distress’ involving
failure and hopelessness [47]. In contrast, the most prevalent symptoms
in Class 3 were indicative of ‘Anxious Arousal’. These were: 1) being so
restless it was hard to sit still, 2) trouble relaxing, and 3) feeling nervous,
anxious and on edge. Individuals in Class 4 had more severe symptoms
overall than individuals in other classes. In addition, their symptoms
indicated a high degree of comorbidity. Although the class had slightly
more symptoms of anxiety than depression, two of the most prevalent
symptoms were ‘feeling nervous, anxious and on edge’, as well as
‘feeling bad about oneself and a failure’. We labeled this class ‘Comorbid
Anxiety and Depression.’

3.4. Gender differences

3.4.1. Gender differences in latent class designation

The logistic regression analyses for gender differences were signifi-
cant for 3 of the 4 latent classes. As shown in Table 4, women had 11 %
lower odds than men of being in Class 1 (Mild Fatigue/Insomnia; OR =
.89, p < .001). In contrast, men had 12 % (OR = 1.12, p < .001) greater
odds of being in Class 1. Women had 22 % greater odds than men of
being in Class 2 (Demoralized Depression; OR = 1.22, p < .001) but
12 % lower odds of being in Class 3 (Anxious Arousal; OR = .88,
p <.001). Men had 13 % greater odds of being designated as having this
Anxious Arousal profile (OR = 1.13, p < .001). There were no gender

Table 3

Means of anxiety and depression symptoms for four latent classes.
Symptoms Class1 Class2 Class3 Class4
Symptoms of Anxiety
Feeling nervous, anxious, on edge 0.89 2.09 2.15 2.67
Not able to stop or control worrying 0.76 2.00 1.86 2.62
Worrying too much about different 0.85 2.08 1.97 2.65

things
Trouble relaxing 0.79 1.84 2.26 2.66
Being so restless it’s hard to sit still 0.32 0.54 2.40 2.56
Becoming easily annoyed or irritable 0.84 1.76 1.84 2.42
Feeling afraid/something awful will 0.50 1.52 1.29 2.23
happen

Symptoms of Depression
Little interest or pleasure in doing things ~ 0.74 1.92 1.32 2.21
Feeling down, depressed, or hopeless 0.70 2.26 1.20 2.37
Trouble with sleep 1.03 2.03 1.84 2.42
Feeling tired or having little energy 1.15 2.24 1.79 2.47
Poor appetite or overeating 0.69 1.71 1.32 2.18
Feeling bad about yourself, a failure 0.48 2.40 0.69 2.67
Trouble concentrating on things 0.64 1.70 1.64 2.33
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Table 4
Logistic regression results for effects of gender on latent class affiliation.
Estimate SE OR p- 95 % CI
value
Class 1
Mild Fatigue/Insomnia —.116 .02 .89 .001 .853,.930
Class 2
Demoralized Depression .205 .02 122 .001 1.161,
1.290
Class 3
Anxious Arousal —.127 .03 .88 .001 .823,.943
Class 4
Comorbid Depression/ .046 .03 1.04 .110 1990, 1.108
Anxiety

Note: Reference group is women; Controlling for age and race; SE = Standard
error; OR = Odds ratio; CI = Confidence interval.

differences for Class 4 (Comorbid Anxiety and Depression). Fig. 1 con-
trasts the proportion of women and men whose symptom profiles situ-
ated them in each class.

3.4.2. Gender differences in latent class based on race and ethnicity

In addition to gender differences in overall class designation, certain
variables provided a more in depth understanding of gender differences
within different classes. A number of these differences were based on
race and ethnicity. For Class 1 (Mild Fatigue/Insomnia), one gender
difference emerged. Women of European American/White ancestry had
lower odds of being in Class 1 than did European/White men (B = -.11
(.02), OR = .89, p <.001). Three gender differences for Class 2
(Demoralized Depression) were related to racial heritage. African
American women (B =.29 (.11), OR = 1.34, p = .008), Asian American
women (B = .36 (.16), OR = 1.43, p =.03), and European American
women (B = .19 (.03), OR =1.21, p =.001) all had greater odds of
being in Class 2 than their male counterparts of the same racial back-
ground. For Class 3 (Anxious Arousal), women of African American (B =
-.44 (.13), OR = .64, p = .001) and European American (B = -.11 (.03),
OR = .89, p = .003) ancestry had lower odds of being in this class than
men in their respective racial groups. On the other hand, African
American men had 56 % greater odds of being in Class 3 (OR = 1.56)
than African American women. European American men also had 12 %
greater odds of being in this class than European American women (OR
= 1.12). No gender differences were found among individuals in Class 4
(Comorbid Anxiety/Depression) based on racial heritage. Of note, there
were no significant gender differences in latent class among individuals
of Hispanic/Latinx heritage.

3.4.3. Gender differences in latent class based on primary diagnosis

Two of the diagnostic categories predicted the odds of being in a
particular latent class for one gender but not the other. The first finding
was that men with a Substance Use Disorder (SUD) had a 39 % greater

60
50
40
30

20

10

Comorbid
Anxiety &
Depression

Anxious
Arousal

Mild Fatigue & Demoralized
Insomnia Depression

—~—Men —Women

Fig. 1. Proportion of men and women in each symptom profile (latent class).
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odds of being in Class 3 (Anxious Arousal) than men without a SUD (B =
.33(.11), OR = 1.39, p = .002). For women, having a SUD did not pre-
dict being in any latent class, including Class 3. The gender difference in
Odds Ratios for the effect of a SUD on the likelihood of experiencing a
profile of ‘Anxious Arousal’ is shown in Fig. 2. Bipolar Disorder was the
second diagnostic category showing a gender-specific relationship to a
latent class. Women with a diagnosis of Bipolar Disorder had a 22 %
lower odds of being in Class 2 (Demoralized Depression) than women
without this diagnosis (B = -24 (.05), OR = .78, p = .001). For men, a
diagnosis of Bipolar Disorder had no relationship to being in any latent
class, including Class 2.

3.4.4. Gender differences in latent class based on age

One latent class (Class 2 — Demoralized Depression) showed gender-
specific effects by age. Younger women (age 18-45) had 10 % greater
odds of being in Class 2 than women of other ages (B = .09 (.03), OR
=1.10, p = .002). However, for men, it was those in middle age (46-60)
who showed greater odds of being in the ‘Demoralized Depression’ class
(B = .23 (.05), 1.26, p =.001); they had an increased probability of
26 %.

3.4.5. Sample characteristics showing similar relationships to latent class
across gender

Some demographic and clinical variables predicted being in a
particular latent class for both men and women, showing an analogous
effect across gender. Individuals of older age (61-95 years) had 78 %
greater odds of being in Latent Class 1 (Mild Fatigue/Insomnia; OR =
1.78, p = .001) than did younger (18-45) or middle aged (46-60) per-
sons. Older persons also had lower odds of being in all other latent
classes. In contrast, younger persons of both genders had greater odds of
being in Class 3 (Anxious Arousal; OR = 1.36, p =.001) and Class 4
(Comorbid Anxiety and Depression; OR = 1.34, p = .001) than either
middle aged or older persons.

Partner status also had similar effects across gender in predicting
latent class. For both women and men, being married or living with a
partner was associated with 27 % greater odds of having a symptom
profile of ‘Mild Fatigue/Insomnia’ (Class 1; B = .24 (.02), OR = 1.27,
p = .001) and lower odds of being in all other latent classes.

Several psychiatric diagnoses predicted the same latent class for both
genders. A diagnosis of MDD increased the odds for men (OR = 1.71)
and women (OR = 1.67) of being in Class 2 (Demoralized Depression)
while a diagnosis of anxiety disorder decreased the odds for both men
(OR = .65) and women (OR = .62) of being in this class (all at p < .001).
A diagnosis of PTSD increased the odds for both men (OR = 1.48) and
women (OR = 1.36) of being in Class 3 (Anxious Arousal) as did a
diagnosis of any anxiety disorder for men (OR = 1.29) and women (OR
= 1.32), all at p.< .001. Of particular interest was the finding for both
genders that while PTSD increased their odds of being in Class 4 (Co-
morbid Anxiety and Depression; men’s OR = 2.04; women’s OR = 1.63,
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0 0.1 0.2 0.3 0.4 0.5

Fig. 2. Gender difference in odds ratios (OR) for the effect of having a sub-
stance use disorder on the likelihood of experiencing ‘anxious arousal’.
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p < .001), their diagnosis of any anxiety disorder (e.g. generalized
anxiety disorder, panic disorder) decreased the odds of being in this class
(men’s OR = .85; women’s OR = .74, p < .001)

Lastly, suicidal behavior showed associations with all latent classes
that were similar for men and women. Intensity of suicidal behavior (i.e.
having done something specific to end their lives) predicted lower odds
of being in Class 1 (Mild Fatigue/Insomnia) and Class 3 (Anxious
Arousal) for all individuals in the sample. Women with more intense
suicidal behavior had an 81 % lower probability of being in Class 1 (B =
-1.67 (.03), OR = .19, p = .001) while men had an 80 % lower proba-
bility (B = -1.58 (.04), OR = .20, p = .001). For Class 3, women with
more intense suicidal behavior had a reduced odds of 43 % (B = -.55
(.04), OR = .57, p = .001) and men had reduced odds of 32 % (B = -.38
(.04), OR = .68, p = .001). Conversely, more intense suicidal behavior
predicted greater odds of being in Class 2 (Demoralized Depression) and
Class 4 (Comorbid Anxiety and Depression) for both women and men.
For Class 2, more intense suicidal behavior among women increased
their odds of being in this class by 68 % (B = .52 (.02), OR = 1.68,
p = .001) and increased men’s odds by 81 % (B = .60 (.02), OR = 1.81,
p = .001). The effect of more intense suicidal behavior was the strongest
for Class 4 (Comorbid Anxiety/Depression). It increased the odds of
being in Class 4 by approximately 2 % times (~ 150 %) for both women
(B=.91(.02), OR = 2.48, p = .001) and men (B = .92 (.02), OR = 2.52,
p = .001). Results for actual suicide attempts paralleled the findings for
intensity of suicidal behavior. Men and women who had attempted
suicide at some time in their lives had greater odds of being in Class 2
(men’s OR = 1.47, women’s OR = 1.34) as well as Class 4 (men’s OR =
1.79, women’s OR = 1.95), all at p < .001.

4. Discussion
4.1. Heterogeneous symptom profiles

Our study is the first to examine symptom profiles using latent class
analysis of both depression and anxiety symptoms in a sample of women
and men across the lifespan (ages 18-98). A more nuanced under-
standing of specific phenotypes that integrate depressive and anxiety
symptoms is necessary to advance research on both the etiology and
precision treatment of mood and anxiety disorders. Even advances in
understanding the genetics of depression alone have been drastically
limited by the lack of attention to phenotypic heterogeneity [48].
Studies have developed evidence on metabolomic and proteomic
markers characterizing distinctive depression subtypes such as depres-
sion with melancholic, atypical or anxious features [49,50]. This
research supports a biological basis for subtypes of depression that are
homogeneous in symptom presentation. However, such studies have
typically not given anxiety equal footing in these analyses but consid-
ered it as something that might co-occur with depression. In light of the
growing evidence for complex, robust biological and psychological
linkages between anxiety and depression [51-53], our research provides
potential phenotypes that reflect the important interconnection between
their symptoms. In an era of individualized medicine, better definition
of such phenotypes will support more refined treatment targets and
better treatment outcomes.

We identified four distinct latent classes, indicating symptom profiles
that differentially reflect the nature of mood disturbances. One of the
profiles we identified (‘Comorbid Anxiety and Depression’) is congruent
with a profile reported by a previous study that examined gender dif-
ferences through LCA with both depression and anxiety symptoms (but
only in older adults) [35]. However, in that study, Curran et al. [35] did
not find any profile similar to our ‘Demoralized Depression’ group or
any unique depression profile for that matter. Because their study
included only older adults (M = 68.7 years), our findings extend
knowledge in the field by showing that women of reproductive age had
the highest odds of experiencing a cluster of symptoms indicating
‘Demoralized Depression’.
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While exploratory in nature, our results may advance the field in a
number of ways. First, the distinct nature of the symptom profiles we
identified reinforces the heterogeneity that can exist among individuals
with mood disorders and the importance of nuanced assessment and
treatment of patients in individualized, tailored ways. If future research
supports the presence of these profiles across various populations and
clarifies potential biological and psychological mechanisms that un-
derlie the different profiles, the use of profile-based scores in assessment
could assist clinicians in prioritizing treatment goals and better tailoring
interventions to meet individual needs. For instance, the neuro-
vegetative symptoms of the ‘Fatigue and Insomnia Profile’ will likely
respond to different medications or psychotherapeutic strategies than
the cognitive-emotional symptoms of failure and hopelessness in the
‘Demoralized Depression’ profile.

4.2. Gender differences in symptom profiles

Although women and men were significantly different in their odds
of experiencing three of the profiles we identified, the effect sizes for
gender differences were small. Thus, further research is needed to
confirm the validity of the gender differences we found and whether
they are clinically meaningful. Until such data are available, the credi-
bility of these gender differences remains uncertain.

Still, our findings accentuate potential areas for attention by clini-
cians. The somewhat higher prevalence of the ‘Fatigue and Insomnia’
profile we found for men highlights the need to carefully assess somatic
symptoms when screening men for mood disorders. Somatic symptoms
have often been viewed as more prevalent among women [e.g. [13,20]]
but need to be seriously assessed in men as well. Milder physical
symptoms, like fatigue and insomnia, cannot be overlooked as potential
precursors of more severe illness [54] since they have been associated
with greater odds of developing major depressive disorder or an anxiety
disorder over time [55].

Our results also suggest that assessment and treatment of women
who are in the reproductive stage of their lives may need to attend more
carefully to their symptoms of failure and hopelessness. Our finding that
women of this age had the greatest odds of ‘Demoralized Depression’
(driven substantially by their perceived failure and hopelessness) is
congruent with a hypothesized role for sex hormones. Fluctuating sex
hormones, particularly estrogen, have been proposed as likely contrib-
utors to female-specific risk for depression because of their impact on a
woman’s brain morphology and neurochemistry [56]. Women who
present with this phenotype may be helped, in particular, by pharma-
ceutically addressing alterations of their hormone levels or by targeting
symptoms of failure and hopelessness through cognitive restructuring,
behavioral activation, or other strategies. These hypotheses should be
tested in future research.

The finding that men had greater odds of an ‘Anxious Arousal’ profile
suggests that arousal could reflect an important male-specific phenotype
of anxiety, characterized by a propensity to monitor the external envi-
ronment for threat as well as hypervigilance and hyperarousal of the
sympathetic nervous system [57,58]. Research suggests that men
experience anxiety at a more physiological level than women and have
greater activation in motor areas of the brain during anxiety [59-61].
Our discovery that men with Substance Use Disorder had greater odds of
this symptom profile is also important since anxious arousal, specif-
ically, has been associated with greater substance abuse [62]. It has been
proposed that anxiety and substance abuse share underlying, mutually
exacerbating, neurobiological processes that involve a dysregulated
stress-response system [63,64]. In light of this, it is possible that beta
blockers, sympatholytics, or other methods to regulate the sympathetic
nervous system could be effective in treating individuals with this pro-
file. Research is needed to examine this hypothesis, along with
gender-specific responses to such interventions. Our findings implicate
the need for research to study shared biological mechanisms underlying
anxious arousal and substance abuse as well as to develop integrated
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interventions for these co-occurring mental health problems.
4.3. ‘Comorbid anxiety and depression’

The lack of gender difference we found for the symptom profile of
‘Comorbid Anxiety and Depression’ is congruent with the previous LCA
study which examined both anxiety and depression symptoms among
older men and women [35]. Individuals with moderate to severe
symptoms of either anxiety or depression are often more likely to
experience the other disorder, with the severity of symptoms in both
conditions increasing when they co-occur [65,66]. Our most important
contributions related to this profile are the identification of suicidal
behavior (activities to prepare for suicide and an actual suicide attempt)
and a diagnosis of PTSD as core characteristics of individuals with the
profile.

The increased suicide risk of patients with this profile may be due to
a cumulative or escalating effect of the overlapping depression and
anxiety symptoms, resulting in greater psychological distress, impair-
ment in more areas of functioning, and demands beyond the threshold of
the individual’s ability to cope. Our results emphasize the need for
attention in clinical assessment to the salience of comorbidity for
imminent or future suicide risk. The finding that patients with a co-
morbid profile had 2 ¥ times greater odds of doing something specific to
end their lives suggests the value of more in depth screening questions
about their suicidal behavior as well as potential development of a safety
plan that includes a list of coping strategies and sources of support for
their use during any emerging suicidal crisis.

The significant role of a PTSD diagnosis for individuals who had this
comorbid profile suggests that trauma exposure and its re-experiencing
likely increase the development or exacerbation of both depression and
anxiety [67,68]. In addition, research indicates that PTSD, depression,
and anxiety share genes, neural pathways and neurotransmitter systems
that are involved in regulating emotion, mood, and stress response
[69-71]. The shared biological underpinnings of these three disorders
may serve as bridges from one disorder to another and sources of mutual
activation. Considering our findings that individuals with PTSD had
significantly increased odds of a comorbid depression/anxiety profile,
trauma-informed interventions could be particularly useful for patients
with this phenotype. Trials of trauma-informed versus other in-
terventions can be conducted to compare their effectiveness in reducing
the severity of comorbid symptoms.

4.4. Strengths and limitations

This study was the first to perform a latent class analysis (LCA) of
both depression and anxiety symptoms to identify symptom profiles of a
national sample of men and women with mood disorders across the
adult lifespan. We used the most widely accepted, robust approach to
LCA, employing items derived from patient self-report of the symptoms
they experience. The size and geographic representation of the sample
are strengths that enhance generalizability of our findings. In addition,
we had an excellent age distribution from 18 to 98. All participants
received a clinician-derived diagnosis for their disorders and data on an
array of disorders was available. We examined both depression and
anxiety symptoms in our profiles and used cross-validation to determine
if the class structure we identified would generalize to an independent
dataset not used in estimating it.

However, most participants were of European/White ancestry,
limiting the generalizability of our findings. The smaller size of some
racial and ethnic subsamples may have also limited the power to detect
significant effects of race or ethnicity. In addition, because only certain
participant data was available in the dataset we used, we could not fully
characterize potential psychological, social and biological predictors of
the symptom profiles. For example, variables such as women’s repro-
ductive stage, the presence of thyroid or autoimmune disorders, sex
hormone levels, family history of mood disorders, adverse childhood
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experience, or ongoing treatment for mood disorders (e.g., psychother-
apy and medication type/dose) would help in understanding factors that
influence symptom profiles. The absence of such variables in model
testing reduced our ability to effectively characterize patients within
each profile and identify potential assessment and treatment implica-
tions of the profiles. In particular, conducting sensitivity analyses for
various stages in the continuum of care and types of treatment being
received by patients would provide critical insights regarding the impact
of these conditions on symptom profiles. Different profiles or gender
differences may have emerged in treatment naive versus treatment
intensive conditions.

Lastly, issues related to our measures should be noted. Our latent
class analysis included 15 symptoms that were available from the
measures in the dataset. A more extensive aggregate of symptoms may
have aided in understanding more nuanced symptom profiles. In addi-
tion, a meta-analysis indicated that the PHQ-9 may have a higher false
positive rate for women than men [72]. This suggests that certain items
in the measure might have less validity for women. Although the mea-
sure has shown excellent validity and reliability overall among women
from varied populations [e.g., [73,74]], the gender-specific accuracy of
specific items in the depression measure could introduce some degree of
measurement bias into the profiles that we generated. However, in-
vestigators of large population cohorts in both the U.S. and Germany
examined measurement invariance across sexes and found that items
functioned similarly for women and men [75,76]. Still, because of mixed
findings about the measure, an analysis of ‘differential item functioning’
between men and women from multiple samples would help in identi-
fying whether all items in the PHQ-9 are equivalent in their ability to
accurately assess depressive symptoms of men and women.

4.5. Conclusions

For decades, research has focused on gender differences in the
prevalence of depression and anxiety, with less attention on elucidation
of symptom profiles or phenotypes. Understanding symptom profiles is
important given the widely recognized heterogeneity of mood disorders
and the need for personalized assessment and treatment. Research
aimed at identifying more precise sub-types may also help advance our
understanding of genetic underpinnings and varied biological mecha-
nisms, which has been limited, in part, by attempts to characterize
depression and anxiety each as one large diagnostic group and without
consideration of the interconnectedness of the two entities. This
exploratory study is the first to examine symptom profiles of depression
and anxiety together in a sample of men and women across the entire
adult life span, offering symptom phenotypes for future examination and
potential hypothesis-testing. Our findings for the four different symptom
profiles had strong effect sizes that were supported through cross-
validation within our sample. However, the effect sizes we found for
gender differences are small overall, requiring further study to deter-
mine their real world, clinical significance.

4.5.1. Research implications

Results provide a foundation for advancing knowledge of specific
mood phenotypes. Replication of our analyses should be performed with
diverse sociodemographic and clinical populations. Psychosocial risk
trajectories can be examined that may influence development of the 4
symptom profiles. Studies of the neurobiological substrates of the pro-
files can be initiated to identify biomarkers that may distinguish
different profiles or phenotypes. Distinct neurobiological systems (e.g.,
genetic, immune or endocrine) may align with specific profiles, helping
to clarify risk for mood-related subtypes, aiding in their assessment, and
explicating treatment approaches [77-79]. Hypotheses specific to key
dimensions of the profiles might also be tested. For instance, ‘Will CBT
focused specifically on thoughts and behaviors related to demoralization
improve the depressive profile of women more effectively than other
therapeutic approaches?’ Or ‘Will medications to reduce autonomic
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nervous system arousal of men significantly improve their symptoms of
anxious arousal?” Such questions stem directly from key symptoms of
the ‘demoralized depression’ and ‘anxious arousal’ profiles we found for
women and men respectively. Clinical trial designs such as adaptive and
optimization designs can also be employed to test personalized treat-
ments, timing, dosing and sequencing based on specific treatment
response of each phenotype, considering its unique symptom profile,
social determinants, and biosignature. The ultimate goal is to improve
assessment and treatment of mood disorders as well as affective
well-being of women and men in the long term.

4.5.2. Clinical implications

Although this study was exploratory, our results may have implica-
tions for potential development of personalized, more tailored assess-
ment and treatment of mood disorders over time. The effectiveness of
antidepressants (the most prescribed treatment for depression and
anxiety) varies substantially, with some individuals experiencing sig-
nificant improvement and others realizing little benefit [80,81]. Dif-
ferences in how men and women respond to treatments for depression
and anxiety have long been recognized, including response to pharma-
cotherapy and psychotherapy [82-84]. Understanding unique symptom
profiles can lead to advances in differentiating mechanisms of action of
medications, psychotherapy and other treatments that are targeted to
specific symptoms and patient clinical or demographic characteristics.
Results may eventually yield gender-specific biomarkers or digital in-
terventions that can inform screening and treatments for distinct
symptom profiles rather than the broad-spectrum treatments of the past
several decades such as CBT and antidepressants.

Importantly, our findings support the presence of variable pheno-
types and symptom presentations in adults, especially when both
depression and anxiety are considered together. This implies that se-
lective screening based on patient report or overt presentation of
customary symptoms, which is still a common practice in primary care,
will not be effective for all individuals. Rather, our results support the
recommendation that universal screening for depression and anxiety be
conducted [85]. Moreover, findings suggest the need for innovations to
commonly used depression and anxiety screening tools in order to
improve the detection of more precise symptom profiles that would lead
to personalized treatment. For example, Computerized Adaptive Tests
(CAT) for depression and anxiety use statistically derived algorithms to
determine items that can capture multiple dimensions of a disorder with
high precision [86]. CAT-based screening might assist in identifying
specific symptom and severity profiles, even at subclinical levels.
Assessment tools that enable more precise identification of symptom
profiles could then improve outcomes by aligning interventions to target
specific symptoms. Precision treatments based on symptom profiles
have the potential to improve clinical and functional outcomes while
also reducing inefficiencies and health care system costs.
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