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Abstract

Depression is one of the most frequent conditions within the general
population, ranking among the most burdensome in terms of public health
expenses, productivity loss and social costs. The condition has been linked
with cognitive deficits that may even continue in remission phases, social
cognition being one potentially affected cognitive function. In our study, the
Penn’s Emotional Acuity Test included in the Cogtest™ battery was used to
assess emotion recognition accuracy and processing speed. The Structured
Clinical Interview for the Montgomery-Asberg Depression Rating Scale was
used to assess the intensity of the symptomatology. A total of 48 depressed
individual individuals (65% females), with a mean age of 49.8 + 10.4 years,
and 40 healthy controls (75% females), with a mean age of 35.2 + 6.9 years
were included. As compared to controls, depressive participants recorded
significantly less correct answers (9.3 + 3.8 vs. 11.2 + 3.6, p = 0.019 -
Student’s t test) and slower processing speeds (6795 + 3366 vs. 4042 £ 1623,
p < 0.001 — Mann-Whitney U test) in emotion processing. Furthermore,
symptom severity significantly influences only processing speed and not
accuracy in emotion recognition tasks. Thus, we conclude that depressive
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individuals have a significant deficit in processing speed and accuracy when
identifying the intensity of other peoples’ emotions.

Keywords: major depressive disorder, emotional processing, social cognition.

Depression is one of the most frequent conditions within the general
population, with up to 20% of all individuals going through a depressive episode at
some point during their lives (Kessler & Wang, 2009; Hasin et al., 2018). It is also
one of the most debilitating diseases (Murray & Lopez, 1996) in terms of public
health costs (WHO, 2001; Zhdanava et al., 2021), loss of productivity (Kessler et al.,
2006) and social costs (Gotlib & Joorman, 2010). The loss in productivity and high
social costs have been linked to cognitive symptoms in this disorder, as they
significantly impact both occupational and social functioning (Mclntyre et al., 2013).

Specifically, numerous studies have proven that depressed individuals show
important deficits in various domains of cognitive functioning such as, but not
limited to: working memory, verbal and visual memory, verbal fluency, attentional
set-shifting, motor speed, inhibitory control etc., and that these deficits may continue
after the remission of the depressive episode, impairing full functional recovery
(Mclntyre et al., 2013; Hasselbalch et al., 2011; Marazziti et al., 2010; Jaeger et al.,
2006; Tabur et al., 2024). Other cognitive dimensions of depression such as social
cognition have been less well documented, although they have long been considered
at the core of depressive symptoms and thought to play a crucial role in successful
interpersonal and day-to-day functioning (Weightman et al., 2014; Baune & Air,
2016).

Social cognition refers to the mental processes underlying social interactions
(Horan et al., 2011) encompassing identification, perception and interpretation of
social cues (Kandalaft et al., 2012), and generating responses to the intentions,
emotions and behaviors of others (Kunda, 1999; Fiske & Taylor, 1991). Thus,
previous research on social cognition in major depressive disorder has focused
primarily on the ability of depressed individuals to correctly perceive facial
expressions of emotion (i.e. facial expression recognition) or their ability to attribute
feelings, beliefs, intentions and desires to others (i.e. theory of mind) (Weightman et
al., 2014). In this sense, a recent meta-analysis has suggested that depressive patients
show a general, low-strength, emotion recognition deficit (Dalili et al., 2015).
However, the authors also concluded that more research is needed to investigate the
accuracy of emotion recognition in major depressive disorder patients and the
relationship of this impairment with the severity of depressive symptoms (Dalili et
al., 2015), since the currently available data is scarce.

In line with these findings, the aim of this study was to investigate the
accuracy and processing speed of emotion recognition in major depressive disorder
patients and its relationship with the severity of depressive symptomatology.
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Method

Participants

Patients being treated for depression in the 3rd Psychiatry Clinic of the Cluj
County Emergency University Hospital were asked to participate in the study. After
being provided with detailed information about study procedures and being offered
adequate time to make an informed decision, patients that agreed to participate in the
study were asked to sign a study-specific Informed Consent Form. Two consultant
psychiatrists confirmed the diagnosis independently, based on the criteria defined by
WHO (1992) in the International Classification of Diseases and Related Health
Problems 10th Revision (ICD-10). The inclusion criteria also required participants
to be of adult age (i.e. 18 years old or more), were required to have completed at
least 8 years of formal education, be fluent in Romanian and possess the ability to
read and understand the informed consent.

Healthy individuals were asked to participate in the study in order to
establish the control group. Healthy controls were recruited via public advertisement
and underwent the same inclusion procedure as the depressed individuals. After
obtaining informed consent, psychiatric disorders were excluded independently by
two consultant psychiatrists, using the ICD-10 criteria (WHO, 1992).

Participants with somatic disorders capable of significantly influencing the
results of the neuropsychological testing were excluded (i.e. movement disorders,
significantly impaired visual acuity, acute infectious disease, etc.). Patients with
comorbid psychiatric disorders were also excluded from the study.

After revising the inclusion and exclusion criteria, participants underwent
clinical and neuropsychological testing to assess for the severity of depression and
cognitive impairment, respectively.

The study protocol was designed in accordance with all national and
international regulations, including the guidelines of the World Health Organization
(WHO) and the Declaration of Helsinki, and was approved by the Ethics
Commission of the Iuliu Hatieganu University of Medicine and Pharmacy Cluj-
Napoca.

Measures

The Penn’s Emotional Acuity Test (PEAT) included in the Cogtest™
computerized battery was used to assess for emotion recognition accuracy (Erwin et
al., 1992; Rojahn et al., 2000). In short, participants were presented with 40 human
faces displaying emotional expressions varying from very happy to very sad. No
time limit was given for the assessment of the images by participants. The
participants were asked to rate the respective faces on a 7-point Likert scale: very
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happy (7), moderately happy (6), slightly happy (5), neutral (4), slightly sad (3),
moderately sad (2) and very sad (1). The number of exact answers (e.g. classifying
a moderately happy face as slightly happy or any other answer was considered
incorrect) and the processing speed (i.e. time taken to answer) were automatically
recorded for each participant.

The intensity of the depressive symptomatology was assessed using the
Structured Clinical Interview for the Montgomery-Asberg Depression Rating Scale
(MADRS) (Montgomery & Asberg, 1979; Williams & Kobak, 2008). This
assessment was conducted on the same day with the neuropsychological evaluation
by an experienced and certified rater.

Statistical analysis

Means and standard deviations are given to describe scale data distributions
in each group. The ¥ test was used to assess for differences in the distribution of
categorical data, with Fisher’s Exact test where necessary. The Kolmogorov-
Smirnov test was used to assess whether data was normally distributed. Furthermore,
the skewness and kurtosis and their respective standard errors were calculated.
Whenever the data was normally distributed or when the data was not normally
distributed but the ratio between skewness / standard error of skewness and the ratio
between kurtosis / standard error of kurtosis for each group were situated between -
2 and 2, the Student’s t test was used to test for differences between groups, with the
Levine statistic used to assess for the differences of variances. Conversely, when the
data was not normally distrikbuted and the ratios between skewness / standard error
of skewness and that between kurtosis / standard error of kurtosis were outside of
the [-2,2] interval, the Mann-Whitney U test was used to test for between-group
differences. Pearson and Spearman correlation coefficients were used to evaluate
associations between guantitative variables. Linear, multivariate regression models
were built to investigate the relationship between emotional processing accuracy and
speed, on one hand, and sex, age and severity of depressive symptomatology on the
other hand. The statistical analysis was performed using the Statistical Pack for
Social Sciences — SPSS, version 22.

Results

A total of 48 individuals with a diagnosis of depression, and 40 healthy
controls were included in the study, based on the above-mentioned inclusion and
exclusion criteria. The main demographic characteristics of the participants are
detailed in Table 1. While the difference in sex and education level distributions
across the two groups were not statistically significant, depressive participants were
significantly older than controls. All subsequent statistical analyses were therefore

108 Emotional Processing in Major Depressive Disorder



Articles Section

controlled for age. None of the participants underwent any form of psychological

treatments or psychosocial programs and were compliant to the pharmacological
treatment prescribed as per current protocols.

Table 1. Demographic characteristics of the participants

Clinical group Control group
N =48 N =40 p
Sex (% - females) 64.58 75.00 % NSt
Age (years)* 498+ 104 35.2+6.9 < 0.0022
Education (years) 13.0 (10; 14) 14 (10; 15) NSt

M + SD — mean + standard deviation; NS — not significant at the 0.05 level; ¥ test; 2 - Mann-Whitney U
test; * the skewness of age for the clinical group was -1,220 with a standard error of 0,343, and the kurtosis
was 1,005 with a standard error of 0,674, while the skewness for the control group was 0.227 with a standard
error of 0.383, and the kurtosis was -0.387 with a standard error of 0.750.

As compared to controls, depressive participants recorded significantly less
correct answers and slower processing speed in emotion processing (Table 2).

Table 2. Intergroup differences in emotional processing performance
and depressive symptomatology

Depressive participants Controls

Mean Skewness  Kurtosis  Mean  Skewness Kurtosis

(SD) (SE) (SE) (SD) (SE) (SE) p
No. of correct 9.3 0.586 0.327 11.2 -0.014 -0.052 0.019%
answers (3.8) (0.343) (0.674) (3.6 (0.374) (0.733) :
Processing 6795 2.188 5.717 4042 2.408 6.578 <0.0012
speed (ms) (3366) (0.343) (0.674)  (1623) (0.374) (0.733) '
MADRS 30.2 -0.225 -0.333 2.2 1.517 1.940 <0.0012
total score (8.5) (0.343) (0.674) (2.8 (0.374) (0.733) '

! Student’s t Test; 2 Mann-Whitney U Test;

Both emotional processing accuracy and processing speed significantly
correlated with age, severity of depressive symptomatology and each other. Zero
order correlation coefficients are presented in Table 3.

Table 3. Zero order correlations (Spearman’s tho) between emotional processing
parameters and demographic/clinical parameters

MADRS No. of correct Processing
Age
total score answers speed
Age (years) 1 0.456™ -0.264" 0.586™
MADRS total score 0.456™ 1 -0.227" 0.568™
No. of correct answers -0.264" -0.227" 1 -0.399™
Processing speed (ms) 0.586™ 0.568" -0.399" 1
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*p<0.05; **p<0.01

Regression models revealed that the only variable that significantly
influences the number of correct answers is processing speed (Std(B) = -0,400, p <
0,001 — Std(B), Adj. R>= 0,192, p < 0,001 — ANOVA), with all other variables being
ruled out as not significant.

When using processing speed as a dependent variable in hierarchical
regression models, the best fit is reached with age and MADRS total scores as
independent variables (Table 4).

Table 4. Best-fit model for emotional processing speed

Independent variables Std(B) p — Std(B) Adj. R? p— ANOVA
Age (years) 0,347 0.001

MADRS total score 0.367 0.001 0.377 <0.001
Discussion

Our findings indicate that depression is associated with a significant
impairment in emotional processing, both in terms of accuracy and in terms of
processing speed. Furthermore, our results show that the severity of depressive
symptomatology is correlated with processing speed, but not accuracy, in emotional
processing tasks.

The fact that depressive patients show a significant deficit in correctly
identifying facial expressions of emotions has been relatively well-established in the
past (Bourke et al., 2010) by using various paradigms and stimulus sets, but most of
these studies used full intensity facial expressions (Gotlib & Joorman, 2010) of the
six basic emotions (Ekman & Friesen, 1971). In real life, however, people are
confronted with various intensities of facial expressions of emotion (mostly with low
to moderate intensities), and correct identification of both the emotion and its
intensity is necessary for the coherent adaptation of one’s behavior to the emotions
of others. Regarding the correct identification of specific emotions, currently
available data indicates that depressive patients show deficits in correctly identifying
anger, disgust, fear, happiness, and surprise, but not sadness (Dalili et al,. 2015). On
the other hand, the very few studies conducted so far using subtle facial expressions
of emotions support the hypothesis that depressive patients show difficulties in
identifying subtle expressions of happiness, but not sadness (Joormann & Gotlib,
2006). Building on these results, we have evaluated the accuracy with which
depressive patients classify the intensity of emotions on a continuum from sadness
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to happiness and found that depressive patients are less accurate in classifying the
intensity of emotions based on their facial expressions.

Depressive patients showed significantly slower processing speeds than
controls. This is attributable to psychomotor retardation, a core symptom of
depression (WHO, 1992; APA, 2013), and in line with previous findings showing
that depressive patients exhibit slower processing speeds or slower reaction times
virtually irrespective of the tested cognitive domain (Mcintyre et al., 2013).
Nevertheless, our study is one of the few that addressed the speed of emotional
processing bringing evidence that this cognitive subdomain is also impaired in
depressed patients.

Some evidence exists to support the hypothesis that symptom severity positively
correlates with emotional processing impairment, but it is not sufficient to draw definite
conclusions (Dalili et al., 2015). Adding to current evidence, our results show that
symptom severity (as assessed by the MADRYS) is associated with processing speed, but
not emotional processing accuracy. These findings are in line with previous research
pointing to an association between emotional processing impairment and self-reported
depressive symptoms, as assessed by the Beck Depression Inventory — BDI, but not with
clinician-based measures of depressive symptoms, as is the case of the Hamilton Rating
Scale for Depression (HAM-D) for example (Kohler et al., 2011). Several hypotheses
have been formulated to explain this discrepancy thus far, including the possibility that
the BDI studies used samples with higher clinical acuity or that self-identified depression
and social cognition are somehow related, but none of these theories are backed up by
sufficient evidence (Kohler et al., 2011). Another explanation could be that the accuracy
of emotional perception is a trait of depressed individuals and therefore not linked to
depressive symptomatology. This latter explanation would be in line with previous
findings reporting persistence of emotional processing deficits after the remission of
illness (Leppanen et al., 2004). However, this remains a topic that needs to be addressed
in future research.

Our results also point to the conclusion that age is negatively correlated with
processing speed and not significantly associated with the accuracy of emotional
processing. These results are opposed to previous findings, which found a positive
association between age and emotional processing (Elfenbein & Ambady, 2002;
Johnson & Fredrickson, 2005; Merten, 2005), and speculated that greater life
experience with emotions might help older patients in their ability to correctly
identify facial expressions of emotions (Kohler et al., 2011). One possible
explanation for this discrepancy could be that, in our sample, age positively
correlated with symptom severity, just as emotional processing parameters did. In
fact, the use of various samples, paradigms and stimulus sets has made it very
difficult to compare results across studies so far (Dalili et al., 2015). It is therefore

Emotional Processing in Major Depressive Disorder 111



Articles Section

arguable that a consensus for evaluating cognitive deficits in depression needs to be
reached, similar to the ones used in schizophrenia, e.g. NIMH-MATRICS Consensus
Cognitive Battery (Green et al., 2004).

Furthermore, in line with previous findings (Kohler et al., 2011), we have
found no significant association between sex and emotional processing, although a
minor association was proven in general population-based studies pointing to better
emotion perception abilities in women (Merten, 2005).

Several limitations of our study need to be pointed out. First, we have a
rather small sample size, although more than double the median sample size of the
studies included in the latest available meta-analysis on the subject (Dalili et al.,
2015). Therefore, our results need to be replicated by further studies before accepting
these conclusions beyond reasonable doubt. Also, the patients included in the clinical
sample were under treatment with antidepressants, mood stabilizers and
antipsychotics. The treatment plans of the patients were very complex and
heterogeneous. Thus, including medication as a confounder in the present analysis
was not possible. However, none of the patients included had sedation as a side effect
of their treatment plan. Nevertheless, a further analysis on how specific medications
influence patients’ ability to accurately identify emotions would be of interest, since
some of these medications can influence cognitive functioning. Furthermore, we
have not extracted data on negative bias of emotional processing, i.e. the presumable
tendency of depressive patients to classify ambiguous faces as happy vs. sad,
although currently available data on this topic shows that more research is needed
on the matter (Leppanen et al., 2004; Dalili et al., 2015). This remains to be
investigated in further research.

Conclusion

The present study brings evidence that depressive individuals have a
significant deficit in accurately identifying the intensity of other peoples’ emotions,
as assessed on a sadness-happiness continuum, and are significantly slower in
processing such information than controls. Furthermore, we have shown that
symptom severity significantly influences only processing speed and not accuracy
in emation recognition tasks.
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