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Abstract

This study examined whether dysphoria influences the identification of non-ambiguous and
ambiguous facial expressions of emotion. Dysphoric and non-dysphoric college students viewed a
series of human faces expressing sadness, happiness, anger, and fear that were morphed with each
other to varying degrees. Dysphoric and non-dysphoric individuals identified prototypical emotional
expressions similarly. However, when viewing ambiguous faces, dysphoric individuals were more
likely to identify sadness when mixed with happiness than non-dysphoric individuals. A similar but
less robust pattern was observed for facial expressions that combined fear and happiness. No group
differences in emotion identification were observed for faces that combined sadness and anger or
fear and anger. Dysphoria appears to enhance the identification of negative emotion in others when
positive emotion is also present. This tendency may contribute to some of the interpersonal
difficulties often experienced by dysphoric individuals.
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Cognitive models of depression (e.g., Beck, 1976; Teasdale, 1988) posit that information
processing biases for positive and negative stimuli play a critical role in the disorder. This bias
is hypothesized to be pervasive, influencing memory, attention, and interpretation of
environmental stimuli. Depressed individuals are therefore expected to selectively attend to
negative stimuli, filter out positive stimuli, and interpret neutral information as being more
negative or less positive than is actually the case. This cognitive bias, in turn, is thought to
maintain the disorder.

There is now fairly consistent evidence that depression is characterized by these cognitive
biases. For instance, depressed individuals display greater difficulty disengaging their attention
from negative words (e.g., Koster et al., 2005), recall a greater number of negative sentences
and words (e.g., Direnfeld & Roberts, 2006; Mogg et al., 2006; Wenzlaff et al., 2002),
unscramble fewer positive sentences (e.g., Wenzlaff & Bates, 1998), and negatively interpret
ambiguous homophones (Mogg et al., 2006; Wenzlaff & Eisenberg, 2001) compared to non-
depressed individuals. Similarly, depressed individuals are less likely to recall positive
information and show less interconnectedness among positive self-referent information
(Dozois, 2002; Dozois & Dobson, 2001). This evidence is consistent with the idea that
depressed and non-depressed individuals differ in how they process emotional stimuli.
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More recently, researchers have begun to examine how depressed individuals’ process
interpersonal stimuli. Depressed people often report experiencing poorer social support from
friends and family members (Beach & O’Leary, 1993). Further, they display a variety of
interpersonal deficits (e.g., Joiner, 2000), such as having poorer social skills as rated by social
partners and neutral observers (Segrin, 1990), excessive reassurance seeking (Prinstein et al.,
2005), and more negative verbal and non-verbal communication (Hale et al., 1997) than non-
depressed people. Gotlib and Hammen (1992) have speculated that information processing
biases may contribute to some of the interpersonal difficulties often experienced by depressed
people.

Although a variety of stimuli could be used to examine information processing biases for
interpersonal content, facial expressions depicting emotional expressions are the most
commonly used stimuli. There are a number of reasons to use facial stimuli. Facial expressions
play a particularly important role in social communication, as they can convey a wide range
of information between social partners (Mayer et al., 1990). The ability to accurately decode,
interpret, and respond to emotional facial expressions has been considered essential for
effective social functioning (Montagne et al., 2005). Indeed, the ability to correctly identify
emotional facial expressions has been associated with greater empathy and prosocial behavior
(Marsh et al., 2007). It may be that depressed individuals experience interpersonal difficulties
in part because of biases in how they interpret the type of emotion their social partner is
experiencing.

Research exploring this idea has been somewhat inconsistent. In some studies, depressed
individuals’ ability to identify emotional facial expressions appears to be impaired. For
instance, Gur et al. (1992) reported that depressed individuals were more likely to misinterpret
happy faces as neutral and neutral faces as sad. Similarly, Persad and Polivy (1993) reported
that depressed individuals had a generalized deficit in their recognition of facial expressions
that depicted a variety of emotions (e.g., sad, happy, fear, anger, surprise, indifference). In
contrast, other studies have found no deficits in face processing among depressed individuals
(Archer et al., 1992; Frewen & Dozois 2005).

Given this inconsistency across findings, it may be that depressed individuals are able to
correctly recognize prototypical emotional expressions, but may have more difficulty when
facial expressions are ambiguous. In line with this possibility, Bouhuys and colleagues
(Bouhuys et al., 1999; Geerts & Bouhuys, 1998) presented three ambiguous and nine non-
ambiguous schematic facial expressions to depressed and control participants. Participants
were instructed to rate how strongly each schematic depicted positive and/or negative emotion.
Depressed participants rated the ambiguous schematic pictures as significantly more negative
than controls. Further, perception of negative emotion in these stimuli predicted the persistence
of depression measured 13 and 24 weeks later. Similar results using the same stimuli were
reported by Hale (1998). Finally, using the same stimuli, Raes, Hermans, and Williams
(2006) found negative perception of ambiguous faces was associated with a ruminative
thinking style, a cognitive style often associated with depression (Nolen-Hoeksema, 2000).

The evidence to this point suggests that depressed people are more likely to identify negative
emotion in ambiguous emotional expressions than non-depressed individuals. However, the
vast majority of this research has relied on simple, schematic drawings of faces. Far less
research has been completed with arguably more ecologically valid and complex stimuli, such
as human facial expressions. In one such study, Joormann and Gotlib (2006) used an innovative
task designed to measure identification of ambiguous emotional expressions. Participants
viewed a movie in which a face changed in small increments from a neutral to an emotional
expression. Participants were instructed to stop the movie when they could identify an emotion.
Interestingly, depressed and non-depressed individuals were equally accurate in the
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identification of anger, sadness, and happiness. However, depressed individuals took longer
to identify happiness than non-depressed participants. Further, depressed individuals took
longer to identify sad than angry facial expressions. Depressed and non-depressed groups did
not differentially identify anger. This suggests that depressed individuals more readily perceive
sad emotion and take longer to identify positive emotion in others. This pattern of findings is
also consistent with Beck’s (1976) content specificity hypothesis that biases should be strongest
among depressed people for stimuli that are consistent with themes of sadness and loss.

The current study was designed to build upon this previous work by examining whether
individuals reporting high levels of depressive symptoms interpret emotionally ambiguous
faces differently than individuals who report low levels of depressive symptoms. Specifically,
emotional faces depicting happiness, sadness, anger, and fear, were paired and then morphed
together in 10% increments (cf. Pollak & Kistler, 2002). This produced prototypical emotional
expressions at each end of the continuum, with increasingly ambiguous stimuli towards the
middle of each continuum (see Figure 1). Participants were shown each of the images several
times in a randomized order and identified the emotion expressed in each image. This task
allowed us to examine whether dysphoric individuals displayed information processing biases
for prototypical emotion expressions as well as more ambiguous emotion expressions in human
faces. Consistent with Beck’s (1976) content specificity hypothesis and Joormann and Gotlib
(2006), we expected group differences for the identification of happiness and sadness.

Participants were recruited from a large southwestern university and completed the study as
part of a research requirement for an introduction to psychology course. Consistent with
recommendations by Kendal et al. (1987), mass pre-testing at the beginning of the semester
was used to initially identify individuals with elevated and low symptoms of depression. From
this larger pool, 138 undergraduate students who scored above a 10 and below a 4 on the short
form of the Beck Depression Inventory (Beck, Rial, & Rickels, 1974) were invited to
participate. To determine whether depression severity was maintained, participants completed
the Beck Depression Inventory-11 (BDI-I1; Beck, Steer, & Brown, 1996) immediately before
completing study procedures. Participants who were not dysphoric during pre-testing and
whose BDI-I1 score was 9 or less at the time of testing were classified as non-dysphoric (ND;
n = 55). Participants who were classified as dysphoric at pre-testing and scored 16 or above at
the time of testing were classified as currently dysphoric (D; n = 52). Previous research has
shown that a cut score of 16 on the BDI-11 yielded the best trade off in terms of sensitivity and
false positive rate for predicting a mood disorder among a college student sample (Sprinkle et
al., 2002). We used a score of 9 or less for the non-dysphoric group to ensure separation between
our dysphoria groups. Participants who did not maintain their dysphoria status from pre-testing
to the time of the experiment (n = 31) were excluded from this study. Average BDI-II score
was in the moderate range for the dysphoric group and in the minimal range for the non-
dysphoric group (see Table 1). The sample consisted of more females (59%) than males.
Average age was 21.62 (SD = 6.08).

Emotion Identification Task

Stimuli were 8 faces from the Pictures of Facial Affect (Ekman & Friesen, 1976) photo set. A
male and female actor portrayed each of the four emotions (fear, anger, happy, and sad).
Emotional faces for each actor were paired in the following manner — fear-anger, happy-fear,
happy-sad, sad-anger — and then morphed together in 10% increments (cf. Pollak & Kistler,
2002). This created 4 continua for each actor, each of which contained the two prototype faces
and 9 morphed faces of increasing intensity (see Figure 1). For example, the happy-sad
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continuum consisted of the prototypical happy face (expressing 100% happy and 0% sad), a
face expressing 90% happy and 10% sad, a face expressing 80% happy and 20% sad, and so
on until reaching the prototypical sad face (0% happy and 100% sad). For clarity, we will refer
to each morphed face by the percent it is morphed into the second emotion listed in the
continuum. So, the first morphed face in the happy-sad continuum (90% happy and 10% sad)
will be referred to as morph increment 10 for that continuum.

Participants viewed each image one at a time and were prompted to identify the emotion
expressed by each face. Each trial began with a central fixation cross that was presented for
250 ms. This was followed by a blank black screen for 250 ms. The emation face stimuli
(measuring 12 cm x 18 cm) was then presented on the screen along with two emotion labels.
The labels were the emotions expressed by the two prototype faces for a given morph
continuum. For example, for any face in the happy-sad continuum, “happy” and “sad” were
the two emotion labels given. Participants then selected which emotion best described the
emotion being expressed in the face by pressing a corresponding response box button. Once a
participant responded, the next trial began. Images were presented in a new fully randomized
order for each participant. Images were randomized within and between continua. Images that
fell in the 0% to 30% and 70% to 100% range were presented twice for each actor while images
in the 40% to 60% range were expected to be somewhat more ambiguous and thus were
presented 4 times each. This resulted in a total of 224 trials. Task duration was approximately
20 minutes.

All procedures were approved by local institutional review boards. After a brief review of study
procedures, participants completed informed consent, a demographic form, and the BDI-II.
Participants were then escorted to a soundproofed testing room. The emotion identification
task was controlled by E-prime software installed on a PC and presented via a 20-inch LCD
monitor. All instructions were presented via computer monitor.

Data Analysis

Results

Our primary analysis examined whether dysphoria groups differentially identified emotion in
the morphed faces across the four emotion continua. To do so, we computed the probability of
identifying the second emotion for each of the 11 morphed faces along each continuum (e.g.,
probability of identifying a sad face at morph increment 40 within the happy to sad continuum).
Probability estimates were obtained for each individual via binary logistic regression using the
morph increment (0-100) to predict whether the second emotion was identified (yes, no) for
each continuum. Probability estimates were obtained for each morph increment for each
individual along each continuum and could range from 0 to 1. We then used a mixed-plot
ANOVA to examine whether dysphoria groups differed in the probability of identifying each
emotion along the four continua.

Emotion Discrimination

A 2 (stimuli actor: male, female) x 4 (stimulus continuum: happy — sad, happy — fear, fear —
anger, sad — anger) x 11 (morph increment: 0-10) x 2 (dysphoria group: dysphoric, non-
dysphoric) mixed-plot analysis of variance examined whether the depressed group differed in
their responses to emotional stimuli. Results indicated significant effects for stimulus
continuum, F(3, 312) = 31.43, p <.001, 2 =.23, stimulus continuum x dysphoria group, F(3,
312) = 7.81, p <.001, n2 =.07, morph increment, F(10, 1040) = 4704.21, p <.001, 12 =.97,
morph increment x dysphoria group, F(10, 1040) = 2.64, p =.003, 12 =.03, stimulus continuum
x actor, F(3, 312) = 183.32, p <.001, 2 =.65, stimulus continuum x actor x dysphoria group,

Cognit Ther Res. Author manuscript; available in PMC 2010 January 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Beevers et al.

Page 5

F(3, 312) = 2.69, p =.05, n2 =.03, stimulus continuum x morph increment, F(3,312) = 23.83,
p <.001, 1?2 =.19, stimulus continuum x morph increment x dysphoria group, F(3,312) = 3.87,
p <.001, n2 =.04, actor x morph increment, F(10, 1040) = 26.69, p <.001, n2 =.20, actor x
morph increment x dysphoria group, F(10, 1040) = 5.60, p <.001, n2 =.05, and stimulus
continuum x actor x morph increment, F(3,312) = 59.92, p <.001, n2 =.37. The four-way
interaction was not significant.

Follow-up analyses focused on the significant stimulus continuum x morph increment x
dysphoria group interaction, as an examination of this interaction provides a critical test of our
hypotheses and the higher order four-way interaction was not significant. We examined the
form of this three-way interaction by investigating the relationship between morph increment
and dyspharia group within each stimulus continuum.

Happy — Sad Continuum—Results from an 11 (morph increment: 0 — 10) x 2 (dysphoria
group: dysphoric, hon-dysphoric) mixed plot analysis indicated a significant main effect for
morph increment, F(10, 1050) = 1177.92, p <.001, n2 =.91, and a significant morph increment
x dysphoria group interaction, F(10, 1050) = 6.34, p <.001, 12 =.06. This significant interaction
was followed-up by examining group differences at each morph increment. Given the large
number of follow-up tests, we used Sidak’s (1967) adjustment to alpha to set significance level.
To achieve an overall alpha of.05 with 11 post-hoc tests and a correlation of.30 among our
dependent variables, we had to set significance level to a p-value of <.009.

No significant differences were observed at the emotion prototypes for happy (morph
increment 0: F(1, 105) = 1.28, p =.26) or sad (morph increment 100: F(1, 105) = 2.20, p =.14).
However, significant differences were observed at morph increments 30: F(1, 105) = 10.29,
p =.002, 50: F(1, 105) = 9.16, p =.003, 60: F(1, 105) = 15.49, p <.001, and 70: F(1, 105) =
8.39, p =.005. No significant differences were observed for the other morph increments (see
Table 2). Dysphoric individuals were more likely to observe sadness in four ambiguous faces
within this continuum than non-dysphoric individuals.

Happy — Fear Continuum—Results from an 11 (morph increment: 0 — 10) x 2 (dysphoria
group: dysphoric, hon-dysphoric) mixed plot analysis indicated a significant main effect for
morph increment, F(10, 1050) = 1738.86, p <.001, n2 =.94, and a significant morph increment
by dysphoria group interaction, F(10, 1050) = 3.59, p <.001, n2 =.03. As before, this significant
interaction was followed-up by examining group differences at each morph increment using a
p-value <.009 to determine significance. No significant differences were observed at the
emotion prototypes for happy (morph increment 0: F(1, 105) = 1.03, p =.31) or fear (morph
increment 100: F(1, 105) =0.16, p =.70). Significant group differences were observed at morph
increments 30: F(1, 105) = 7.53, p =.007, and 40: F(1, 105) = 7.06, p =.009. No significant
group differences were observed for the other morph increments. Dysphoric individuals were
more likely to identify fear in two ambiguous faces within this continuum than non-dysphoric
(see Table 2).

Sad — Anger Continuum—~Results from an 11 (morph increment: 0 — 10) x 2 (dysphoria
group: dysphoric, non-dysphoric) mixed plot analysis indicated a significant main effect for
morph increment, F(10, 1050) = 1841.66, p <.001, n2 =.95, and a non-significant morph
increment by dysphoria group interaction, F(10, 1050) = 1.58, p =.11, n2 =.02. This non-
significant interaction suggests that the dysphoria groups did not differentially perceive the
morphed faces on this continuum (see Table 2).

Fear — Anger Continuum—Results from an 11 (morph increment: 0 — 10) x 2 (dysphoria

group: dysphoric, hon-dysphoric) mixed plot analysis indicated a significant main effect for
morph increment, F(10, 1050) = 1282.74, p <.001, n? =.94, and a non-significant morph
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increment x dysphoria group interaction, F(10, 1050) = 0.54, p =.86, n2 =.00. This non-
significant interaction suggests that the dysphoria groups did not perceive the morphed faces
differently (see Table 2).1

Discussion

We examined whether dysphoric individuals displayed systematic biases in how they
interpreted interpersonal stimuli that depicted prototypical and ambiguous emotional facial
expressions relative to non-dysphoric individuals. No group differences were observed for the
prototype emotional expressions. Thus, dysphoria does not appear to impact the identification
of non-ambiguous expressions of emotion. However, group differences were observed for
several stimuli that combined positive and negative emotional expressions. More specifically,
dysphoric individuals were more likely to identify sadness when mixed with a happy expression
in four faces that were particularly ambiguous. A similar pattern was observed for a mixture
of fear and happiness, although this effect was less robust as group differences only emerged
for two ambiguous faces along the continuum. In contrast, no group differences were observed
when sadness and anger and fear and anger were morphed together.

The current study may provide insight into the interpersonal deficits that are often observed in
depressed adults. Gotlib and Hammen (1992) suggested that cognitive biases may contribute
to some of the interpersonal problems experienced by depressed individuals. It is possible that
a tendency to perceive negative emotion in others impacts a depressed persons’ ability to
effectively interact with social partners. For instance, given a tendency to negatively interpret
facial expressions that mix negative and positive emotion, a social partner may have to be
significantly more animated when expressing positive emotion to a dysphoric individual. This
may become tiresome for the social partner over time and contribute to the erosion of the
relationship. Further, dysphoric individuals may perceive their social interactions to be more
negative, thereby potentially maintaining their depression. Future research that directly links
biased processing of emotional facial expressions with interpersonal difficulties will be an
important next step for this area of research.

The perception of emotional information in stimuli constructed to be emotionally ambiguous
has a number of qualities that we believe make it a useful tool with which to assess social
information processing. First, this task does not rely on reaction time to infer biased processing.
Although we have used reaction time tasks to measure information processing (e.g., Beevers
& Carver, 2003; Beeversetal., 2007), some investigators have suggested that slow and variable
motor responses observed in some psychiatric conditions may potentially confound manual
reaction time data (Mathews et al., 1996). The current task overcomes this limitation by not
relying on reaction time. Second, this task requires that individuals identify prototypical
emotional expressions as well as ambiguous expressions. This allows us to determine whether
individuals have difficulty with the identification of emotion in general or whether biases
become more prominent as stimulus ambiguity increases. Third, this task does not rely on a
single response per emotion condition but instead requires individuals to repeatedly make
judgments about stimuli across each level of the morphed continuum. Repeated assessments
typically produce more reliable estimates than single assessments.

In addition to these strengths, the task as designed in the current study also has its limitations.
For instance, it is not possible to determine whether dysphoric individuals are reporting greater
sadness and fear when mixed with happiness because they are attending to the negative emotion

1\we examined reaction time data to determine whether participants had longer latencies to identify the ambiguous morphed faces than
the prototypical emotion expressions. In short, facial expressions in the middle of the continuum took significantly longer to identify
than the prototype emotions, suggesting that those images were indeed more ambiguous.
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or because they are failing to attend to the positive emotion. Consider a facial expression that
was created to express 30% sadness and 70% happiness. If the dysphoric group is more likely
to identify this face as sad, as they did in the current study, do they respond in this manner
because they are preferentially attending to the sad emotion or failing to attend to the happy
emotion? Further, if dysphoric participants over-identify negative emotion in others,
combining negative emotions would not produce a bias. Consistent with this idea, we did not
find any dysphoria group differences for continua that involved two negative emotions. One
possible solution is to morph emotional faces with neutral faces. If dysphoric individuals
identify negative emotion earlier in the continua and/or identify positive emotion later in the
continua than non-dysphoric individuals, this could clarify the nature of these interpretive
biases (cf. Joormann & Gotlib, 2007).

Another issue regarding this task is how to define biased emotion identification. Bias was
defined as relative to the responses of the non-dysphoric group. We assumed the non-dysphoric
group provided normative responses on this task and deviations from these responses reflected
a bias. Indeed, other similar studies have defined bias by comparing responses of dysphoric
and non-dysphoric groups (Joormann & Gotlib, 2007). We did consider using a more putatively
objective definition of bias. One possibility was to define bias as the amount of agreement
between (a) the probability of identifying an emotion and (b) its corresponding morph
increment. For instance, identifying an emotion 50% of the time in expressions that contain
50% of that emotion could be considered unbiased. Identifying an emotion 60% of the time in
expressions that contain 30% of that emotion could be interpreted as biased. However, this
approach assumes that the morph increment reflects the true ambiguity of the facial expression
and that the ambiguity of the facial expressions is equivalent across a continuum. This may
not be the case, as features of particular emotions may be more prominent than others (e.g.,
smile), thus making that emotion easier to identify at certain points of the continuum.

Several limitations of the current study should also be noted. We studied a convenient sample
of young adults who were recruited from a university setting, which limits the generalizability
of our findings to older and less well educated depressed populations. We did not conduct
clinical interviews to diagnose depression, so it is unclear whether these results will generalize
to clinically depressed individuals. A person experiencing high levels of depressive symptoms
may perceive emation differently than a person suffering from clinical depression. Additional
research examining social information processing with a clinically diagnosed sample is clearly
warranted. Further, it is possible that participants in our sample would have been diagnosed
with other comorbid disorders or were experiencing high levels of anxiety. These unmeasured
factors could have influenced the findings. Although our sample size was moderate, a larger
study would provide more statistical power to detect smaller group differences. Finally, our
images were morphed from the Ekman collection (Ekman & Friesen, 1976), which has been
used extensively. It is important for future research to use facial expressions from other well-
validated collections, such as the NimStim collection (for more information, see
www.machbrain.org), to ensure that these cognitive biases generalize beyond the Ekman
collection.

In conclusion, these findings promote further understanding of the cognitive processes
associated with dysphoria. Dysphoric individuals have a stronger tendency to identify sadness
and fear when mixed with happiness than non-dysphoric individuals. The bias to identify
sadness appears to be more robust than for fear. In contrast, dysphoria does not appear to disrupt
the identification of prototypical or non-ambiguous emotion expressions. Future work should
consider exploring the interpersonal consequences of this cognitive bias, as this may be a
pathway by which a dysphoric episode is maintained. Continued research aimed at identifying
the cognitive, social, and behavioral processes that serve to maintain depression may ultimately
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inform treatment development and help reduce the significant distress that is often associated
with an episode of depression.
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Figure 1.

Examples of interpersonal stimuli morphed along the happy-sad continuum. The percentages
indicate percent of the sad prototype. Thus, 0% = 0% sad and 100% happy, 50% = 50% sad
and 50% happy, and 100% = 100% sad and 0% happy. Adapted from Ekman & Friesen,
1976.
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Table 1
Descriptive statistics for study participants
n Age (SD) Gender BDI-11 (SD)
Dysphoric (D) 55 20.84 (4.45) 58% Female 25.50 (7.13)
Non-Dysphoric (ND) 52 22.58 (7.61) 60% Female 4.85 (2.57)

Note: No statistically significant differences between depression groups were observed for gender or age.
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