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Abstract

Background—Anxiety and depression have each been independently associated with 

impairments in emotional face recognition. However, little is known about the nature of these 

impairments when anxiety and depression co-occur.

Methods—This post-hoc analysis evaluated the relationship between anxiety status and 

performance on the Emotional Expression Multimorph Task within a clinical sample of 

individuals with major depressive disorder (MDD).

Results—Participants with anxious depression (n=14) and nonanxious depression (n=14) 

completed the Emotional Expression Multimorph Task. Those with anxious depression required 

greater intensity of emotion to identify both happy (p=.01) and sad (p=.04) facial expressions than 

those with nonanxious depression. Severity of anxiety also correlated with greater intensity of 

emotion required to detect sad faces. Contrary to prediction, hypervigilance to angry and fearful 

facial expressions was not observed in anxious depression.

Limitations—The present study did not include an anxiety-only group for comparison, and did 

not assess state anxiety at time of administration. In addition, the extent to which the experimental 

task correlates with social functioning is not fully understood.

Conclusions—These findings suggest a diminished sensitivity to happy and sad facial 

expressions specific to anxious depression, but not a hypervigilance toward threatening facial 

expressions. Further research on the nature of emotion recognition in anxiety and depression may 

inform improved clinical interventions.
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1. Introduction

Anxious depression is a clinically significant subtype of major depressive disorder (MDD) 

[1-3]. Analyses of a large sample of outpatients with MDD from the Sequenced Treatment 

Alternatives to Relieve Depression project (STAR*D [1]) defined anxious depression as 

MDD with co-occurring anxiety symptoms as measured by anxiety-somatization items on 

the Hamilton Depression Rating Scale (HAM-D [4]). Working from this definition, the 

STAR-D analyses found: 1) that about half of individuals with MDD have anxious 

depression, and 2) that anxious depression is associated with a unique demographic and 

clinical profile, comprising higher unemployment, lower levels of education, more 

melancholic features, greater severity of illness, and greater suicidal ideation than 

nonanxious depression [1-3]. Anxious depression is also characterized by poorer response to 

both psychopharmacologic and cognitive-behavioral treatment [5, 6]. Given the differences 

in clinical outcomes between anxious and nonanxious depression, and given the central role 

of emotion processing in both anxiety and depression, investigations into this area may lead 

to improved treatment strategies for both anxious and nonanxious depression.

Evidence suggests that individuals with MDD may have certain deficits in emotion 

processing—particularly in recognizing emotional facial expressions—but findings are 

mixed regarding the specific nature of these deficits. A recent meta-analysis of emotional 

face recognition in depression found evidence that individuals with MDD may: 1) attribute 

more sadness to positive or ambiguous facial expressions than controls, and 2) be less 

accurate than controls when recognizing both sad and happy facial expressions [7]. 

However, findings in this area vary considerably. For example, Rubinow and Post (1992) 

found that individuals with MDD had diminished accuracy for both happy and sad facial 

expressions [8]. Similarly, Gur and colleagues (1992) found that depressed individuals were 

more likely to misinterpret happy faces as neutral, more likely to misinterpret neutral faces 

as sad, and less able to recognize ambiguously sad faces than controls [9]. Furthermore, 

Leppanen and colleagues (2004) found that depressed participants did not differ from 

controls in accuracy when recognizing happy and sad faces, but were less accurate than 

controls when recognizing neutral faces, misattributing both sadness and happiness to 

neutral faces [10]. The use of multiple paradigms to assess emotion recognition may have 

contributed to the mixed nature of these findings [7]. For example, participants in one study 

selected one of seven “key” faces representing emotions [8], in another study they selected a 

numerical value on a scale from very happy to very sad [9], and in another study they 

selected a verbal label of happy, sad, or neutral [10]. The duration of stimulus presentation 

also varied, ranging from 200 [10] to 7,000 milliseconds [9]. These methodological 

differences across the current literature suggest that further research is necessary to 

investigate emotion recognition deficits in MDD.
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A more recent method of assessing emotion recognition involves the use of dynamic 

photographic facial stimuli (i.e., faces that morph from a neutral to an emotional expression, 

or from one emotional expression to another), which captures the point at which viewers 

first recognize an emotion as it emerges. The use of dynamic, rather than static, facial 

stimuli is thought to be more precise because it yields information about both accuracy 

(correct or incorrect response) and sensitivity (intensity of emotion required) of recognition 

[11]. However, studies using dynamic facial stimuli to assess emotion recognition in MDD 

have also yielded mixed findings. In two such studies, individuals with MDD required a 

greater intensity of emotion than controls to correctly identify happy (but not sad) 

expressions [12, 13]. In contrast, Schaefer and colleagues (2010) used a similar dynamic 

stimulus paradigm and, surprisingly, found no differences in task performance for either 

happy or sad facial expressions between individuals with MDD and healthy controls [14]. 

The mixed evidence for emotion recognition biases in depression suggests that the role of 

specific correlates of MDD, such as anxiety symptoms, may warrant closer investigation. 

Indeed, despite the common co-occurrence of depression and anxiety, and the maladaptive 

patterns of emotion recognition associated with each of these separate conditions, little is 

known about emotion recognition in individuals for whom depression and anxiety co-occur.

Although only a few studies have examined the role of anxiety symptoms in emotion 

recognition for individuals with MDD, initial evidence suggests that these symptoms may 

play a role in the negative recognition bias associated with depression. Bouhuys and 

colleagues (1997) found that increased anxiety in a depressed sample was associated with 

greater perception of negative emotions when viewing ambiguous facial stimuli [15]. 

Similarly, Suslow and colleagues (2004) found that individuals with MDD and a comorbid 

anxiety disorder were slower to respond to positive faces during a face-in-the-crowd task 

than those without comorbid anxiety, further suggesting diminished reactivity toward 

positive facial expressions [16]. Furthermore, when anxiety occurs outside the context of 

depression, it is robustly characterized by heightened vigilance towards threatening faces. 

For example, compared to healthy controls, individuals with anxiety disorders more often 

identify neutral or ambiguous facial expressions as negative and/or angry [17], recognize 

fearful faces more easily [18], and display an attentional bias towards fearful and angry faces 

[19, 20]. Anxious individuals also require less intensity of emotion than controls to 

recognize angry expressions [12]. Notably, the studies above that investigated anxiety in 

MDD samples assessed perception of negative emotions, but did not distinguish fearful and 

angry expressions from sad expressions [15, 16]. Under these circumstances, more detailed 

investigation into the recognition of happy, sad, angry, or fearful expressions may help 

clarify the role of anxiety in emotion recognition for individuals with MDD.

The present study sought to specify the extent to which emotion recognition, as measured by 

the Emotional Expression Multimorph Task [21], differs between individuals with anxious 

compared to nonanxious depression. This is a post-hoc analysis of data from a previously 

analyzed sample [14] that found no significant difference in emotion recognition patterns 

between MDD participants and healthy controls. In the present study, the MDD group was 

divided into anxious and nonanxious groups in order to delineate the role of anxiety in 

emotion recognition.

Berg et al. Page 3

Compr Psychiatry. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



We hypothesized that compared to the nonanxious group, the group with anxious depression 

would require less intensity of emotion to recognize angry and fearful faces (which would 

suggest that this group displays the hypervigilance to threatening stimuli associated with 

anxiety). We also hypothesized that the group with anxious depression would require more 
intensity of emotion to recognize happy and sad faces (which would suggest that the 

diminished sensitivity to subtle happy and sad expressions associated with depression may 

specifically be associated with anxiety symptoms in MDD). In addition, we hypothesized 

that severity of anxiety would positively correlate with intensity of emotion required for 

happy and sad faces and negatively correlate with intensity of emotion required for angry 

and fearful faces. Assuming differences in anxiety groups, we sought to determine the extent 

to which either of the depression groups differed from healthy controls. Thus, we 

hypothesized that only the group with anxious depression would differ substantially from 

healthy controls.

2. Material and Methods

2.1. Participants

Adults with MDD (n=28) were recruited from ongoing studies in a clinical research setting. 

These participants met DSM-IV criteria for MDD, as determined by the Structured Clinical 

Interview for Axis I DSM-IV Disorders – Patient Version (SCID-P [22]), and were free from 

psychiatric medication for at least two weeks (at least five weeks for fluoxetine) before 

participation. These participants were also treatment-resistant; that is, they had not 

responded fully to at least two trials of antidepressant medications.

Healthy participants underwent a screening that included medical history and a physical 

exam as well as a Structured Clinical Interview for DSM-IV, non-patient version (SCID-NP 

[22]), in order to confirm that they were free from current or past psychiatric or neurological 

illness, family history of psychiatric illness, or medical conditions that could affect cognitive 

performance. All participants were free of acute medical illnesses, current psychotic 

features, and substance abuse or dependence in the three months prior to participation. The 

present sample is a subsample of that analyzed by Schaefer and colleagues [14] comprising 

all healthy control participants and all MDD participants for whom Hamilton Depression 

Rating Scale (HAM-D [4]) scores were available. The study was approved by the 

institutional review board (IRB) of the NIMH. All participants gave written informed 

consent after receiving a detailed explanation of the task procedure.

2.2. Measures

The HAM-D [4], a 17-item clinician-administered scale used to assess severity of 

depression, was administered to participants with MDD. The anxiety-somatization scale of 

the HAM-D is derived from a factor analysis and comprises six items: psychic anxiety, 

somatic anxiety, gastrointestinal somatic symptoms, general somatic symptoms, 

hypochondriasis, and insight [23]. Anxious depression was defined by a HAM-D anxiety-

somatization score ≥ 7, a cutoff score consistent with prior studies [24]. Severity of 

depression was determined using the sum of the HAM-D items, excluding the six anxiety-

somatization factor items. The Matrix Reasoning and Vocabulary subtests of the Wechsler 
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Abbreviated Scale of Intelligence (WASI [25]) were also administered to obtain full-scale IQ 

(FSIQ-2), an estimate of general cognitive ability.

2.3. Emotional Expression Multimorph Task

The Emotional Expression Multimorph Task is a dynamic stimulus paradigm developed to 

increase precision in measuring emotion recognition [21]. In this task, participants viewed 

faces that morphed from a neutral to an emotional expression and were asked to indicate the 

earliest stage at which they could recognize an emotion. Earlier responses represent better 
recognition, since an earlier response indicates that the viewer required less intensity of 

emotion to identify an expression.

2.4. Procedures

As described elsewhere [14], participants completed the Emotional Expression Multimorph 

Task [21] in which emotional facial stimuli and labels representing six emotions (happy, sad, 

angry, fearful, surprised, or disgusted; labels displayed in randomized order) were displayed 

on a computer screen. Each face was presented as a series of 39 stages displayed for 100ms 

each in order of increasing emotional expression so that the face appeared to be morphing 

from a neutral expression (0%) to full emotional intensity (100%). Images of three male and 

three female faces taken from Ekman and Friesen's Pictures of Facial Affect [26] displayed 

one of six emotional expressions—happy, sad, angry, disgusted, surprised, or fearful—in 

random order for a total of 36 trials.

During each stimulus presentation, participants were asked to inform the administrator as 

soon as they recognized the emotion being expressed. The administrator pressed a “stop” 

button that stopped the face, and the subject selected one of the six emotions displayed on 

the screen. The face then continued to morph through the remaining stages, during which 

time participants could ask the administrator to stop the face again in order to change their 

response at any point. When the face reached 100% intensity, participants were asked to 

verify their response by selecting the emotion again.

2.5. Statistical Analysis

Group comparisons of clinical and demographic information between the groups with 

anxious and nonanxious depression used t-tests for continuous variables (age, FSIQ-2, age 

of onset, severity of depression, and anxiety-somatization score) and chi-square tests for 

categorical variables (sex). Group comparisons of age, FSIQ-2, and sex were repeated to 

include the healthy control group using one-way ANOVAs.

The primary dependent variable was response point, or the stage at which a participant 

correctly identified an emotion. Stages were ordered from 39 (0% of an emotion) to 1 (100% 

of an emotion). Thus, response to a given stimulus at stage 25 would result in a response 

point of 25; a lower response point would indicate later recognition, and no response would 

result in a response point of zero. In a previous analysis of these data, Schaefer and 

colleagues [14] used three methods of analysis: coding final incorrect responses as no 

response, using first response regardless of accuracy, and coding final incorrect responses as 

missing. These methods did not substantially alter the results of that analysis. Thus, in the 
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present analysis the response point was coded as no response for incorrect responses. That 

is, if an incorrect response was made at stage 25 and corrected at stage 16, the response 

point for that trial would be 16. If an incorrect response was made at stage 25 and not 

corrected, or if no response was ever made, response point for that trial would be zero. 

Accuracy of response was a secondary dependent variable.

Our primary hypothesis was that the anxious depression group would differ from the 

nonanxious depression group on task performance. To test this, a full factorial linear mixed 

model with a compound symmetry covariance structure and restricted maximum likelihood 

estimation was conducted to examine group differences in response point. A similar mixed 

model was conducted for accuracy; we also calculated mean accuracy for each emotion 

across the two MDD groups (anxious depression vs nonanxious depression). Group 

(identified as anxious or nonanxious) was a fixed between-participants factor in the models. 

Emotion (happy, sad, surprised, angry, disgusted, or fearful) and trial number within each 

emotion (1 through 6, to account for potential order effects) were included as fixed within-

participants factors. A fixed intercept was also included in the models. The models 

investigated main effects of group, emotion, and trial, as well as interactions among these 

variables. Bonferroni-adjusted post-hoc tests were used following significant effects. Partial 

η2 was used to calculate effect size following significant effects.

To examine the effect of anxiety as a continuous variable on response point, a linear mixed 

model was conducted on a combined group of all depressed participants, with emotion and 

trial as fixed between-participants factors and anxiety score as a covariate. A similar mixed 

model was conducted for accuracy. Pearson correlations were calculated following 

significant effects. Due to the post-hoc and confirmatory nature of these correlations, we did 

not correct for multiple comparisons.

A secondary hypothesis was that the anxious depression group, but not the nonanxious 

depression group, would differ from healthy control subjects. To examine the effects of the 

groups with anxious and nonanxious depression compared to healthy controls, we added 

controls to the initial mixed model and used Fisher's LSD to make a priori comparisons 

between each patient group and the control group for each emotion. The full results of this 

model are reported to be clear about the general outcomes of this model. All statistical 

analyses were conducted using IBM SPSS version 22. Significance was considered at p < .

05, two-tailed.

3. Results

3.1. Demographic and symptom information

Of the 28 individuals with MDD who participated in this study, 14 were classified as 

anxious and 14 as nonanxious according to HAM-D anxiety-somatization score. The 

depressed sample was 64% male, and the mean age was 44.45 (SD = 13.20). Mean age of 

onset was 18 (SD = 10.35) and mean HAM-D score without anxiety items was 14.04 (SD = 

3.60). Anxious and nonanxious groups did not differ significantly by age, gender, FSIQ-2, or 

severity of depression (p's > .10). HAM-D anxiety-somatization scores for the anxious 

depression group were significantly higher than for the nonanxious group (p < .001).
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Demographic characteristics for the 24 healthy controls (50% male, mean age 45.25, SD = 

13.91) included as part of the sample did not significantly differ from the MDD groups (p's 

> .05). See Table 1 for demographic and clinical information.

3.2. Group comparisons: response point and accuracy

In the mixed model examining effects of the groups with anxious versus nonanxious 

depression on response point, the main effect of emotion was significant. Response point for 

happy faces was earlier than for the other faces (i.e., less intensity of emotion was required 

to correctly identify the expression; F(5, 910) = 73.30, p < .001, η2 = .07). A significant 

emotion by group interaction was observed (F(5, 910) = 2.82, p = .02, η2 = .003); pairwise 

comparisons revealed that, compared to the group with nonanxious depression, the anxious 

depression group displayed a significantly later response point for happy (p = .01, η2 = .13) 

and sad (p = .04, η2 = .07) faces. The groups did not differ in response point for other 

emotions (p's > .05).

The mixed model examining accuracy revealed no main effect of group (F(2, 49) = 0.92, p 
= .41, η2 = .02), or group by emotion interaction (F(10, 1715) = 0.86, p = .57, η2 < .001). A 

significant main effect was observed for emotion (F(5, 1715) = 25.56, p < .001, η2 = .01); 

pairwise comparisons indicated that participants were significantly more accurate when 

identifying happy expressions and were significantly less accurate when identifying 

disgusted expressions compared to other expressions (p’s < .01). Mean accuracy across 

MDD groups was 100% for happy expressions, 90% for sad expressions, 89% for surprised 

expressions, 84% for angry expressions, 83% for fearful expressions, and 71% for disgusted 

expressions. Further information of percent accuracy by group and emotion, with estimated 

marginal means and standard errors from the mixed model, is presented in Table 2.

3.3 Anxiety as a continuous variable: response point and accuracy

In the mixed model examining the effect of anxiety as a continuous variable on response 

point, the emotion by anxiety interaction approached significance (F(5, 910) = 2.19, p = .

053, η2 = .002). Pearson correlations indicated that higher anxiety was associated with later 

response point for sad faces (r(28) = −.38, p = .05) but not for other emotions (r(28) ranging 

from −.11 to .09, p's>.05); these correlations were not corrected for multiple comparisons.

In the mixed model examining anxiety as a continuous variable with accuracy, the emotion 

by anxiety interaction was not significant (F(5, 910) = 1.26, p = .28, η2 = .001).

3.4 Comparisons to control group

As a final analysis, the anxious and nonanxious depression groups were compared to 

controls. Specifically, we compared: 1) the response point between the anxious depression 

group and healthy controls, and 2) the response point between the nonanxious depression 

group and the control group. Compared to the control group, the anxious depression group 

displayed a significantly later response point for happy faces (p = .01, η2 = .08). None of the 

other comparisons by emotion were significant. The nonanxious depression group did not 

differ from the healthy group on any of the emotions (p's > .1) (See Figure 1). Finally, the 

full three-way mixed model comparing anxious, nonanxious and healthy controls showed no 
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overall significant difference by group, F(2,49) = 1.98, p = .15, η2 = .04; and the emotion by 

group interaction did not reach significance, F(10,1715) = 1.65, p = .09, η2 < .001.

4. Discussion

This post-hoc investigation examined emotion-recognition patterns in patients with anxious 

depression, patients with nonanxious depression, and healthy controls using dynamic facial 

stimuli. As predicted, the group with anxious depression required a significantly greater 
intensity of expression, demonstrated by a later response point, to recognize happy and sad 

faces (but not other faces) than the group with nonanxious depression. In addition, severity 

of anxiety correlated with later response time to sad faces (but not other faces). When each 

group was compared to controls, the group with anxious depression required greater 

intensity of expression to identify happy faces than the control group, but the group with 

nonanxious depression did not differ from controls in response point to any emotion, 

however this finding should be interpreted with caution considering that the larger model 

comparing all three groups did not reach statistical significance.

4.1. Implications for emotion recognition

Results from the present study suggest that anxious depression, compared to nonanxious 

depression, is associated with diminished recognition of happy and sad faces. Furthermore, 

greater severity of anxiety is associated with greater impairment in recognizing sad faces; it 

should be noted, however, that the correlation with sad faces was not corrected for multiple 

comparisons, and thus this result should be interpreted with caution. While depression-

specific patterns of response were not apparent when participants with anxious and 

nonanxious depression were combined into a single MDD group [14], dividing the sample 

into anxious and nonanxious groups revealed potential differences. These findings 

underscore one of the potential negative implications of continuing to study MDD as a 

heterogeneous disorder rather than as a disease with many subtypes; specifically, initial 

analyses of heterogeneous samples may fail to find significant group differences that exist 

within subtypes.

Contrary to hypothesis, greater sensitivity to angry and fearful faces was not found for 

individuals with anxious depression. This may be due to the presence of MDD in the current 

sample; however, it should be noted that another possible explanation involves 

methodological differences between prior research and the present study. Unlike stimuli in 

the present study, threat-relevant stimuli in some prior investigations have been either 

backward-masked by neutral faces (e.g. [20]), or presented in an array of other emotional 

faces (e.g. [19]). Discrepancies between the present findings and previous findings highlight 

the importance of context in emotion recognition. Specifically, the present methods may be 

more generalizable to one-on-one social interactions in which interpretation of subtle facial 

expressions is most important.

4.2. Implications for treatment

Given that the present findings suggest potential differences in emotion recognition between 

anxious and nonanxious depression, they may also underscore a need to better understand 
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the relationship between depressive and anxiety symptoms during treatment. Individuals 

with anxious depression (compared to nonanxious depression) have poorer response and 

higher remission rates following traditional cognitive therapy and interpersonal 

psychotherapy [5]. Given that the present study suggests deficits in emotion recognition for 

those with anxious depression, it may be beneficial for psychotherapeutic interventions to 

address these deficits. Future research is indicated to determine the extent to which 

interventions that target emotion recognition may be effective for those with anxious 

depression. Taken together with known differences in clinical outcomes between anxious 

and nonanxious depression, the results of the present study underscore the importance of 

considering the role of anxiety in both understanding the neurobiology of depression 

subtypes and determining treatment strategies for MDD.

4.3. Interpretation of task outcomes

It is notable that the groups did not differ with regard to accuracy: anxious depression was 

not associated with misinterpretation of facial stimuli, but with a higher threshold between 

ambiguous and emotional faces. Interpreting this finding requires a precise understanding of 

the task's outcomes. Response point for a given emotion represents the mean stage at which 

the correct response was given, coding incorrect responses as zero; accuracy refers to the 

percentage of trials for which the final response was correct. Thus the present findings 

indicate that while the group with anxious depression recognized happy and sad faces with 

equally high accuracy as the group with nonanxious depression, correct responses to these 

faces came at later stages for the group with anxious depression. During the earlier stages of 

viewing the happy and sad expressions, it is possible that anxious participants either: 1) did 

not respond, or 2) gave an incorrect response that was corrected at a later stage. This is 

consistent with prior data indicating that the depression-related deficits in emotion 

recognition may be specific to ambiguous expressions [7]; further work is needed to 

determine whether these deficits may apply to anxious but not nonanxious depression.

4.4. Strengths and limitations

Our study has several strengths. First, we used dynamic facial stimuli to collect information 

about both accuracy and sensitivity of emotion recognition. Second, unlike previous studies 

that have used facial stimuli morphing directly from one emotion (e.g., happy) to another 

(e.g., sad) [27], or static emotional faces, the current study used a paradigm in which faces 

morphed from neutral to emotional expressions, thus generating precise information about 

discrete emotions. Third, our clinical sample was not under treatment with any psychiatric 

medication, so the possibility of medication effects may be ruled out.

The study is also associated with several notable limitations. First, the sample did not 

include an “anxiety-only” group without depression. Therefore, it is unknown whether the 

emotion recognition deficits suggested by the current findings are associated with anxious 

depression specifically, or with anxiety more generally. Future studies in individuals with 

primary anxiety disorder diagnoses are needed in order to understand how anxiety may 

influence emotion recognition. Second, use of the HAM-D anxiety-somatization factor score 

is only one way to define anxious and nonanxious depression [3]. Information about 

psychiatric comorbidity in the present MDD sample was not available, so any potential 
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effects of comorbidities on task performance are unknown. Research using other methods to 

define anxious and nonanxious depression—such as the presence or absence of comorbid 

anxiety diagnosis—may further clarify the role of anxiety in depression. Third, while it is 

likely that the anxious group was on average more anxious than other groups at the time of 

task administration, state anxiety at time of administration was not explicitly measured. 

Fourth, although the Emotional Expression Multimorph Task was designed to test social 

abilities in a naturalistic setting, the extent to which performance on the task may correlate 

with social functioning is not fully known. Fifth, because samples were too small to include 

gender as a factor, we were unable to account for the potential role of gender in emotion 

recognition. Finally, the task software does not provide information about misclassifications 

that were later corrected; additional detail about corrected responses may shed further light 

on the nature of potential emotion recognition deficits in depression.

5. Conclusions

In conclusion, the finding that anxious depression is marked by a diminished sensitivity to 

happy and sad faces but not heightened sensitivity to angry or fearful faces indicates a need 

for further research into how anxious depression may differ from either anxiety or 

depression alone. The present results suggest that recognizing subtle stages of happy and sad 

facial expressions may be more difficult for individuals with anxious depression. Clinicians 

should consider the impact and severity of anxiety symptoms on emotion recognition when 

treating individuals with anxious depression. Further investigations of the phenomena that 

characterize anxious depression may lead to much-needed improvements in treatments for 

this condition.
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Highlights

• The nature of emotion recognition in anxious depression is not fully 

understood.

• Anxious and nonanxious subjects with MDD completed an emotion 

recognition task.

• Anxious subjects had poorer recognition of happy and sad facial 

expressions.

• Anxious subjects did not display hypervigilance to threatening facial 

expressions.
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Figure 1. 
Response point for anxious depressed, nonanxious depressed, and control groups to each 

emotion. Higher response point indicates earlier recognition. CI = 95%, * p < .05.
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Table 1

Group comparisons of demographic information in depressed samples and in controls.

Nonanxious depression Anxious depression Controls

df X2 p

N 14 14 24

N (%) Male 11 (78.57) 7 (50.00) 12 (50.00) 2 3.422 .181

Mean (SD) Mean (SD) df F p

Age (yrs) 43.43 (13.50) 45.50 (13.30) 45.25 (13.91) 2, 49 .102 .903

FSIQ-2 120.93 (12.38) 120.62 (9.81) 118.29(11.03) 2, 48 .320 .728

Age of Onset (yrs) 19.50 (13.61) 16.50 (5.69) - 1, 26 .58 .454

HAM-D 13.29 (2.84) 14.79 (4.19) - 1, 26 1.23 .278

HAM-D-AS 4.93 (0.92) 8.00 (1.04) - 1, 26 68.87 < .001

Note: One FSIQ-2 score missing for a participant in the anxious depression group.

Abbreviations: FSIQ-2: an estimate of general cognitive ability as assessed by two subtests of the Wechsler Abbreviated Scale of Intelligence. 
HAM-D: Hamilton Depression Rating Scale, excluding anxiety-somatization items. HAM-D-AS = Hamilton Depression Rating Scale, anxiety-
somatization items only.
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Table 2

Mean accuracy (percent correct) by group for each emotion.

Nonanxious depression Anxious depression Controls

Mean (SE) Mean (SE) Mean (SE)

Disgusted 68(3.8) 68(3.8) 76(2.9)

Surprised 94(3.8) 86(3.8) 88(2.9)

Angry 81(3.8) 83(3.8) 87(2.9)

Fearful 82(3.8) 83(3.8) 83(2.9)

Sad 92(3.8) 86(3.8) 92(2.9)

Happy 100(3.8) 100(3.8) 100(2.9)
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