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A B S T R A C T   

Blunted facial affect is a transdiagnostic component of Serious Mental Illness (SMI) and is associated with a host 
of negative outcomes. However, blunted facial affect is a poorly understood phenomenon, with no known cures 
or treatments. A critical step in better understanding its phenotypic expression involves clarifying which facial 
expressions are altered in specific ways and under what contexts. The current literature suggests that individuals 
with SMI show decreased positive facial expressions, but typical, or even increased negative facial expressions 
during laboratory tasks. While this literature has coalesced around general trends, significantly more nuance is 
available regarding what components facial expressions are atypical and how those components are associated 
with increased severity of clinical ratings. The present project leveraged computerized facial analysis to test 
whether clinician-rated blunted affect is driven by decreases in duration, intensity, or frequency of positive 
versus other facial expressions during a structured clinical interview. Stable outpatients meeting criteria for SMI 
(N = 59) were examined. Facial expression did not generally vary as a function of clinical diagnosis. Overall, 
clinically-rated blunted affect was not associated with positive expressions, but was associated with decreased 
surprise and increased anger, sadness, and fear expressions. Blunted affect is not a monolithic lack of expres-
sivity, and increased precision in operationally defining it is critical for uncovering its causes and maintaining 
factors. Our discussion focuses on this effort, and on advancing digital phenotyping of blunted facial affect more 
generally.   

1. Introduction 

Blunted facial affect, or a reduction in the facial expression of emo-
tions, is a transdiagnostic component of Serious Mental Illness (SMI) 
(Cooper et al., 2013; Gaebel and Wölwer, 2004; Harati et al., 2016, 
2020; Renneberg et al., 2005; Strauss and Cohen, 2017). Blunted facial 
affect is a primary component of blunted affect, which comprises re-
ductions of expressions through many channels, including facial, vocal, 
and gestural expressions. Blunted affect is a negative symptom of 
schizophrenia (American Psychiatric Association, 2013) and is also 
common in mood disorders (e.g., psychomotor retardation in depres-
sion), autism-spectrum, and neurodegenerative disorders (Levenson 
et al., 2014; Strauss and Cohen, 2017). Blunted facial affect is associated 
with poor social and vocational functioning (Cohen et al., 2020a; Riehle 
and Lincoln, 2018; Troisi et al., 2007) and increased risk of suicide 
(Grigoriou and Upthegrove, 2020). At present, there are no known 

cures, or well-validated treatments for blunted facial affect. Moreover, 
the mechanisms underlying it are not well delineated, though it is clear 
that blunted facial affect does not necessarily reflect an experiential 
deficit (Kring et al., 1993; Kring and Neale, 1996). Given the importance 
of facial expressions in social functioning more generally (Chovil, 1991; 
Fridlund, 1991; Hess et al., 1995), understanding blunted facial affect is 
an unmet need for addressing SMI. 

A critical step in understanding blunted facial affect involves more 
precisely defining its phenotypic expression. This is necessary for 
advancing assessment, for example, using digital phenotyping technol-
ogies based on automated computerized facial analysis (Cohen et al., 
2020a, 2020b) and for spurring scientific discovery of its mechanisms 
and of potential interventions. Currently, blunted affect is typically 
assessed using clinical rating scales (Kilian et al., 2015). The explicit 
definitions in these scales focus on a wide range of facial expressions and 
potential disruptions (e.g., frequency and intensity) (Axelrod et al., 
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1993; Kirkpatrick et al., 2006, 2011; Kring et al., 2013; Ventura et al., 
1993). Using these scales, SMI patients, notably those with schizo-
phrenia, show severe levels of blunted affect compared to nonpsychi-
atric controls, on the order of three to six standard deviations in blunted 
vocal affect and global negative symptoms (Cohen et al., 2014b). 
However, the aspects of facial expression disruptions which influence 
clinical ratings are only partially understood. 

Studies employing behavioral analysis of facial expressions based on 
type, intensity, frequently, or duration (Ekman et al., 2002; Kring and 
Sloan, 2007) suggest that expressive deficits are more nuanced. First, 
individuals with schizophrenia generally show blunted happy expres-
sions, but similar or exaggerated negative expressions than nonpsychi-
atric control individuals. This has been demonstrated using manual 
coding (Kohler et al., 2008a, 2008b; Lotzin et al., 2013; Mandal et al., 
1998; Mattes et al., 1995), computerized facial analysis (Alvino et al., 
2007; Bishay et al., 2019) and electromyography (EMG) (Mattes et al., 
1995; Sestito et al., 2013; Varcin et al., 2010, 2019) methods (but see 
Aghevli et al., 2003 for decreased negative expressions). Studies 
employing EMG suggest that these alterations are primarily driven by 
abnormalities in facial muscles related to smiling (i.e., zygomaticus 
major) (Mattes et al., 1995; Varcin et al., 2010, 2019). When individuals 
with schizophrenia “pose” facial expressions under controlled labora-
tory conditions, findings are even more nuanced. Individuals with 
schizophrenia can pose faces of happiness and sadness (Putnam and 
Kring, 2007; Schwartz et al., 2006), but are less effective at posing 
surprise (Putnam and Kring, 2007; Schwartz et al., 2006), and have 
mixed success posing expressions of anger and disgust (Putnam and 
Kring, 2007; Schwartz et al., 2006). The expressions which individuals 
with schizophrenia can produce consciously are the ones which they 
seem to be less effective at producing in the normal flow of conversation. 
Second, across the schizophrenia spectrum, higher clinical ratings of 
blunted affect have been associated with reduced happiness (Gupta 
et al., 2019; Kring et al., 2013), but increased negative (Cohen et al., 
2020a; Gupta et al., 2019) expressions (but see decreased negative facial 
expressions overall in Kring et al., 2013). In a related vein, in individuals 
with depression, symptom severity has been related to reduced happi-
ness and increased contempt expressions (Girard et al., 2013). 

Finally, similar patterns have generally been identified trans-
diagnostically. On the whole, facial expression is relatively similar in 
patients with schizophrenia and major depressive disorder (Trémeau 
et al., 2005), mirroring findings that have been reported with vocal 
expression between these groups (Cohen et al., 2012). Individuals with 
depression and borderline personality disorder show reductions in 
positive expressions and either equal (Davies et al., 2016; Gehricke and 
Shapiro, 2000; Renneberg et al., 2005) or more intense negative ex-
pressions (Girard et al., 2013; Jaeger et al., 1986; Matzke et al., 2014; 
Sloan et al., 1997; Staebler et al., 2011) relative to nonpsychiatric 
control individuals. A slight difference is found in bipolar disorder. 
While individuals with bipolar disorder have shown reductions in facial 
expressions relative to controls (Bersani et al., 2013; Broch-Due et al., 
2018), and increased negative expressions, particularly fear (Kjærstad 
et al., 2020), they have also shown more surprised and engaged facial 
expressions, which are not inherently valanced in either direction 
(Broch-Due et al., 2018). 

In reviewing the extant literature, it seems that blunted facial affect 
generally reflects decreased positive facial expressions and that negative 
facial expressions are either spared or exaggerated. The latter finding 
warrants replication (because it diverges from the operational definition 
of blunted affect), and there are three limitations with the extant liter-
ature to consider. First, most prior studies have focused on differences 
between schizophrenia and nonpsychiatric groups. This is problematic 
because not all patients with schizophrenia present with blunted affect 
(Bobes et al., 2010) and blunted affect is not solely present in schizo-
phrenia. Using diagnosis as a stand in for “blunted affect” elides degrees 
of severity and ignores the transdiagnostic nature of this criterion. 
Rather, examining how clinical ratings of blunted affect in diverse 

samples of individuals with SMI are associated with facial expressions 
allows for greater understanding of this transdiagnostic concept. Sec-
ond, prior studies have been inconsistent about how they quantified 
facial expression, with studies examining various aspects of duration, 
intensity, and frequency of expression “events” (Bishay et al., 2019; 
Juckel et al., 2008; Lotzin et al., 2013; Putnam and Kring, 2007). This 
multi-component approach is important in light of evidence that pa-
tients may have more ambiguous and less distinctive facial expressions 
(Hamm et al., 2014; Putnam and Kring, 2007). Finally, most prior 
studies have examined facial expression during a controlled laboratory 
task; one that is temporally and contextually removed from when/where 
the behavioral sampling informing the clinical ratings occurred (i.e., 
during a clinical interview). 

The present study leveraged computerized facial expression tech-
nology to understand how different features of facial expressions were 
related to blunted affect during a clinical interview in a sample of SMI 
outpatients. Specifically, automated codings of intensity, frequency, and 
duration of happy, surprised, sad, scared, disgusted, and angry facial 
expressions were analyzed as predictors of clinical ratings of blunted 
facial affect. Informed by the extant literature, we hypothesized that 
lower frequency, intensity, and duration of positive expressions would 
be related to clinical ratings of blunted facial affect, and that frequency, 
intensity, and duration of other facial expressions might be increased. 

2. Methods 

2.1. Participants 

Participants (N = 59) were stable outpatients meeting U.S. federal 
definitions of SMI (ADAMHA, 1992), aggregated from two previous data 
collections from our lab (Cohen et al., 2014a, 2012, 2019). This is the 
first study examining computerized facial expression from these data 
collections. All participants were receiving treatment for an SMI from a 
multidisciplinary team and were living in a group home facility. The 
sample was two-thirds men (n = 39) and one-third women (n = 20), and 
was roughly split between White (n = 31) and Black/African-American 
(n = 27) participants, with 1 Asian-American participant. Participants' 
ages ranged from 18 to 63 years old (M(SD) = 43.47 (10.53)). Lifetime 
diagnoses, determined by clinical interviews (see below), included 
schizophrenia (n = 36), major depressive disorder (n = 11), bipolar 1 
disorder (n = 10) and psychosis not otherwise specified (n = 2). Of the 
59 participants, 41 had psychosis by history. Two of the participants 
with major depressive disorder were in a current episode. None of the 
participants with bipolar disorder were in an active episode. Participants 
were free from major medical or other neurological disorders that would 
be expected to impair compliance with the research protocol. Though 
substance use was endorsed by the participants, no participant endorsed 
clinically relevant substance use per the Alcohol Use Disorders Identi-
fication Test /Drug Use Disorders Identification Test (AUDIT/DUDIT) 
scores (Berman et al., 2005; Bush, 1998). 

2.2. Clinical measures 

. Preliminary diagnoses and symptom ratings were made individu-
ally by doctoral level students who were trained to criterion (intraclass 
correlation coefficient values ≥ 0.70 on gold standard video review). 
Diagnoses and ratings were based on information obtained from medical 
records, the patients' treatment teams, structured clinical interviews 
(including the Structured Clinical Interview for DSM–IV–TR; First et al., 
2002), and self-report and behavioral observations made during the 
research interviews. All diagnoses and ratings were videotaped and 
carefully reviewed by a secondary graduate student. The diagnosis and 
ratings were then discussed during a case conference meeting led by a 
licensed clinical psychologist with considerable diagnostic experience 
(Alex S. Cohen). The group ranged from four to seven members. Final 
ratings and diagnoses were recorded when full agreement by the case 
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conference members was reached. Nearly all interviewers were White. 
They were evenly split between male and female and were blind to our 
computerized facial expression assessment. Clinically-rated blunted 
facial affect, our primary dependent variable, was measured using the 
“Blunted facial affect” item from the Scale for the Assessment of Nega-
tive Symptoms (SANS)(Andreasen, 1989). Twenty-eight of 59 SANS 
blunted facial affect scores were in the “absent” range, 11 were “ques-
tionable”, and the remaining 20 were “mild” or greater in severity (See 
supplemental Fig. S1 for a histogram of scores). As some research sug-
gests bias in negative symptom ratings, specifically that negative 
symptoms are rated higher in Black individuals than in White in-
dividuals (Trierweiler et al., 2000), a t-test was conducted to assess 
potential racial disparities in this rating including only the Black and 
White participants. No significant difference in clinician rated blunted 
affect (t(56) = 1.159, p = 0.25) by racial group was found. 

2.3. Computerized facial expression assessment (Fig. 1) 

Facial expressions were analyzed during video-recorded clinical in-
terviews using FaceReader version 8.0 (Noldus, 2019). FaceReader is a 
commercially-available, automated facial expression analysis program, 
which has shown convergence with another automated program and 
human coding in prior work (Gupta et al., 2020). Scores were averaged 
across the first and last five-minute epochs of the interview (cf. (Gupta 
et al., 2020)). There were no significant differences between FaceReader 
scores from these five-minute epochs (i.e., all p's > 0.05). FaceReader 
analyzes individual video frames and, using predefined algorithms 
which incorporate information from a subset of the action units from 
Ekman's Facial Action Coding System (FACS) (Ekman et al., 2002), 
classifies different facial expression categories, including happy, sad, 
scared, angry, disgust and surprised facial expressions1. Scores reflect a 
measure of confidence that an individual facial expression “category” is 
being shown, ranging from 0 (not at all) to 100 (perfect match). The 
most recent version of FaceReader, used in this study, was validated on a 
standardized set of images, each displaying one of eight facial emotions 
(Van Der Schalk et al., 2011). This validation set comprises images of 
North European (54.5%) and Mediterranean (Turkish and Moroccan) 
subjects (45.5%) and is largely male (54.5%). Relative to the current 
sample, the validation sample was less ethnically diverse (though also 
less White), and more male. We computed four measures for each 
expression category, the first based on all scores, and the remaining 
scores based on events (e.g., smiles) based on scores exceeding 0.26; a 
value corresponding to a Facial Action Coding System score of 2/B (i.e., 
slight) or greater. Our measures included: 1) Mean intensity (i.e., 
average score from all frames in the recording), 2) Mean event length (i. 
e., average length of facial expression event in milliseconds), 3) Mean 
event intensity (i.e., average score from frames during a facial expres-
sion event), and 4) N events (i.e., number of discrete facial expression 
events). These video recordings were originally made for interview fi-
delity and diagnostic/symptom reliability purposes, and were conduct-
ed in a variety of environments (e.g., conference rooms, group home 
living rooms) under a variety of lighting conditions. To ensure adequate 
data for analysis, video recordings with less than 10% of frames 
analyzable by FaceReader were excluded (as in (Cohen et al., 2013, 
2017)). On average, 52.94% of frames were analyzable (SD = 30.76), 
with no significant differences between men and women or between 
White and Black/African-American participants (p's > 0.45). 

2.4. Analyses 

Analyses were conducted in two steps. We first conducted evaluation 
of the 24 facial expression features computed for this project, and their 

respective relationships to gender, race and age. Second, we compared 
diagnostic groups on these features. Given that blunted facial affect is a 
transdiagnostic feature of SMI, we expected these differences to be 
nonsignificant and small to negligible in effect size. Finally, we exam-
ined their relative relations to clinically-rated blunted facial affect. We 
computed linear regressions to compute the relative contributions of 
happy expressions (Step 1), and other expressions (Step 2) to clinically- 
rated blunted facial affect (dependent variable). These regressions were 
conducted “family-wise”, such that continuous mean, event mean, event 
length, and event number features were examined separately. Zero- 
order correlations between these variables were also computed. Ana-
lyses were conducted in R (R Core Team, 2019) using base, psych 
(Revelle, 2020), lme4(Bates et al., 2015), and ICC (Wolak et al., 2012) 
packages. All Variance Inflation Factor scores were below 2.50 (sug-
gesting multi-collinearity was not an issue). Variables with skew >2 
were square root transformed, and all facial features scores were stan-
dardized and “trimmed” (i.e., values exceeding 3.50 standard deviations 
replaced with a value of 3.50). 

3. Results 

3.1. Preliminary analyses 

Per the computerized analysis, participants produced, on average, 
over 30 distinct facial expression events (Fig. 1). The number of happy, 
sad, and disgusted events were fairly similar, and there were slightly 
more angry and fewer surprised events. Scared events were relatively 
infrequent. The length of these events varied, with happy, sad and sur-
prised events lasting over 3 s, angry and disgusted events lasting 
approximately 1.5 s, and scared events lasting approximately 500 mil-
liseconds. The intensity of these events, on average, was relatively 
similar. 

Significant gender differences emerged for 7 of 24 facial expression 
features. Men showed more happy (i.e., with higher mean Intensity, and 
more frequent events), more angry (i.e., with higher mean intensity, and 
more, longer and more intense events) and less disgust (i.e., with less 
intense events) than women (p's < 0.05, d's > 0.49). Differences between 
Black/African-American and White individuals emerged for 5 of 24 
facial expression features. Black/African-American individuals showed 
greater happiness (i.e., with higher mean intensity, and longer and more 
intense events) and less anger (i.e., with lower Mean Intensity, and fewer 
events) than White participants (p's < 0.05, d's > 0.58). Age was 
significantly correlated with 2 of 24 emotion expression features, with 
older age associated with greater happy (mean intensity (r = 0.33, p =
0.01) and fewer angry events (r = − 0.29, p = 0.02). Demographic var-
iables were not significantly associated with the number of frames 
available for analysis. 

3.2. Diagnostic differences 

Diagnostic differences were observed for only one of the emotion 
expression features. On average, patients with bipolar diagnoses showed 
significantly less intense happy events. The effect size was roughly 
equivalent when comparted to participants with depression (Cohen's d 
= 1.06) or to participants with schizophrenia (Cohen's d = 1.05). 

3.3. Zero-order correlations (Supplemental Figure S2) 

Clinically-rated blunted facial affect was significantly associated 
with 4 of 24 computerized facial expression features, including lower 
surprised (lower mean intensity, r = − 0.34; mean event intensity scores; 
r = − 0.31; number of events; r = − 0.38), and longer angry events (r =
0.31). The computer facial features were not redundant, as evidence by a 
relatively low average inter-correlation value (average r = 0.09), and 
only 7 of 576 possible correlation values exceeding 0.80. 

1 FaceReader also provides scores for “contempt” which were not included in 
this manuscript. 

T. Cowan et al.                                                                                                                                                                                                                                  



Schizophrenia Research 241 (2022) 44–51

47

3.4. Regression analyses (Table 1) 

When predicting clinically-rated blunted affect, regression analyses 
showed that happy facial expressions made a significant contribution in 
one regression (i.e., mean event length). When happy expressions were 
included alone, they accounted for minimal variance (R2's < 0.05). In 
contrast, the contributions of other facial expressions (i.e., in Step 2) 
were significant in three of four regressions, even when accounting for 
gender and ethnicity, and explained between 11% and 21% additional 

variance in clinical ratings. This primarily reflected decreased surprise 
expression (for 3 of 4 regressions), and increased anger, sadness, and 
scared emotion expression (for 1 of 4 regressions each), which emerged 
as predictors of clinically rated blunted affect. 

4. Discussion 

This study evaluated facial expressions during a clinical interview 
using automated facial expression technologies in a sample of 

Continuous Mean Event: Length Event: Mean Event N
Happy 0.07 (0.08) 3033.45 (3433.85) 0.29 (0.16) 6.54 (9.00)

Sad 0.06 (0.08) 2974.41 (6968.18) 0.25 (0.16) 6.14 (9.95)

Scared 0.03 (0.03) 503.69 (911.69) 0.08 (0.12) 1.20 (3.32)

Angry 0.07 (0.07) 1898.91 (1796.09) 0.25 (0.14) 7.50 (11.01)

Disgusted 0.07 (0.08) 1653.01 (2068.03) 0.24 (0.16) 6.86 (10.50)

Surprised 0.05 (0.06) 3618.55 (11838.5) 0.24 (0.18) 4.58 (7.73)

EVENT 

TIME 

H
A
P
P
I
N
E
S
S 

Fig. 1. Illustration of feature definition for a “Happy” event (above), with descriptive statistics (mean and standard deviations) for the emotion expression fea-
tures (below). 

Table 1 
Linear regressions evaluating contributions from happy (step 1) and other emotional expressions (step 2) to clinically rated blunted facial affect (dependent variable).   

Measure of emotional expression  

Continuous emotion: M Event: M length Event: M Value Event: N  

F r2 F r2 F r2 F r2 

Step 1 2.83 0.03 2.75 0.03 2.46 0.02 1.52 0.01  
B (SE) t B (SE) t B (SE) t B (SE) t 

Happy − 0.22 (0.13) − 1.68 − 0.22 (0.13) − 1.66 − 0.20 (0.13) − 1.57 − 0.16 (0.13) − 1.23  
ΔF Δ r2 ΔF Δ r2 ΔF Δ r2 ΔF Δ r2 

Step 2a 2.47* 0.11 3.97** 0.21 2.42+ 0.11 2.98* 0.15  
B (SE) t B (SE) t B (SE) t B (SE) t 

Happy − 0.25 (0.15) − 1.73 − 0.32 (0.13) − 2.38* − 0.11 (0.14) − 0.80 − 0.13 (0.14) 0.18 
Sad − 0.08 (0.13) − 1.73 0.30 (0.14) 2.13* 0.10 (0.13) 0.80 0.02 (0.13) 0.18 
Scared 0.24 (0.14) 1.70 0.18 (0.14) 1.32 0.21 (0.13) 1.61 0.31 (0.14) 2.27* 
Angry − 0.02 (0.14) − 0.12 0.44 (0.13) 3.35** 0.26 (0.14) 1.89 0.05 (0.14) 0.34 
Disgusted − 0.04 (0.13) − 0.32 − 0.05 (0.13) − 0.38 − 0.09 (0.14) − 0.63 − 0.02 (0.13) − 0.15 
Surprised − 0.47 (0.14) − 3.37** − 0.27 (0.16) − 1.70 − 0.28 (0.13) − 2.13* − 0.39 (0.13) − 3.06** 

Notes: M = mean, N = Number. r2 
= adjusted r2. 

a Also includes gender and ethnicity as covariates, ΔF and Δ r2 given relative to model including both happy and covariates. 
+ p = 0.05. 
* p < 0.05. 
** p < 0.01. 
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outpatients with SMI. There were four notable findings. First and un-
expectedly, decreased happy expressions were not generally related to 
clinical ratings of blunted facial affect. A significant relationship to 
clinically rated blunted affect emerged for only one of four measures of 
happy expression, and only in the model which also accounted for 
covariates and the other facial expressions. Second, decreased expres-
sions of surprise were significantly related to clinical ratings of blunted 
affect. Surprise was a particularly important feature across regressions, 
spanning overall intensity, intensity during events, and number of 
events. Third, and converging with other studies, clinical ratings of 
blunted affect were related to increased expressions of anger, sadness, 
and fear. Finally, facial expression generally did not differ as a function 
of clinical diagnosis, highlighting the transdiagnostic consistency of this 
symptom. 

Our findings join the mounting literature suggesting that blunted 
affect is not a monolithic lack of expressivity (Davies et al., 2016; Kohler 
et al., 2008a, 2008b; Mandal et al., 1998; Matzke et al., 2014; Staebler 
et al., 2011), which has important implications for understanding the 
potential mechanisms underlying blunted affect. It has been demon-
strated elsewhere that blunted affect does not necessarily reflect a more 
global lack of emotional experience (e.g., Kring et al., 1993) or psy-
chopharmacological treatment side effects (Kring and Earnst, 1999; 
Kring and Moran, 2008), and it seems unlikely that wholesale psycho-
motor deficits are responsible given that clinical ratings were associated 
with exaggerations in frequency, length and intensity for at least some 
facial expressions. Some researchers/theorists have proposed that 
blunted affect is primarily a symptom of social disconnectedness (e.g., 
Rümke, 1941; Sullivan, 1962), and it stands to reason that blunted facial 
affect arises as a function of social synchrony, reciprocity, and other 
interactive components with others (as discussed in affective and social 
sciences; Wheatley et al., 2012). In this manner, a patient who smiles 
during a clinical interview but fails to do so at contextually “appro-
priate” moments (e.g., when an interviewer tells a joke) may be judged 
as being clinically blunted. Similarly, a patient who shows increased 
anger expression in ways that are judged to disconnect from the inter-
viewer may be rated as being clinically blunted, despite their motoric 
expressivity being increased. The potential causal roles that social syn-
chrony, mimicry and interaction play in blunted facial affect have 
received limited attention to date, but have been observed in some 
(Dombrowski et al., 2014; Riehle et al., 2018; Sestito et al., 2013; Varcin 
et al., 2010), though not all (Riehle and Lincoln, 2018) previous studies. 

The finding that decreased expressions of surprise were particularly 
important predictors of clinically-rated blunted affect may support the 
hypothesis that social connection is critical to blunted affect. Surprise is 
an interesting expression because it is not inherently valenced, but 
instead indicates engagement and arousal (Russell and Barrett, 1999). 
Indeed, lower levels of emotional engagement has been closely related 
to blunted affect (Stip et al., 2005), as has decreased clinician rated 
excitement (Ang et al., 2019). The central position of surprise in clini-
cian rated blunted affect may have been missed in much of the past 
literature which has compared positive and negative emotions and side- 
stepped surprise (e.g. Alvino et al., 2007; Kohler et al., 2008a, 2008b). 
This finding does not generalize to deficits in facial expressions of high- 
arousal, as increased levels of high-arousal emotions, anger and fear, 
also were associated with clinician rated blunted affect. Looking at 
discrete emotions separately, rather than from a circumplex model, 
appears to be critical for understanding clinical ratings of blunted affect, 
and may offer unique insights into how blunted facial affect contributes 
to or is driven by motivational and functional deficits. For example, 
facial displays of different discrete emotions are thought to have unique 
adaptive significance, such as engaging different sensory systems and 
increasing the availability of sensory information (Susskind et al., 2008). 
Diminished facial expressivity may inhibit the acquisition of important 
sensory information and increases in certain kinds of expressions, like 
fear, may result in threatening information being overvalued. 

It is clear from our results that it is important to evaluate intensity, 

duration, and frequency components of different affective expressions 
separately. Clinician ratings of blunted affect in this study seem to reflect 
longer duration of anger and sadness expressions combined with less 
intensity and frequency expression which suggest engagement. Updat-
ing rating scale manuals to emphasize discrete emotions and providing 
clinicians with direct training in how to assess facial displays in terms of 
intensity, duration, and frequency, may increase the validity of these 
measures. Recent symptom measures have included this level of nuance, 
including the Clinical Assessment Interview for Negative Symptoms 
(CAINS; (Kring et al., 2013)) and the Brief Negative Symptom Scale 
(BNSS; (Strauss et al., 2012)) which assess blunted affect based on fre-
quency and intensity of expressions, but rate expressions broadly, rather 
than in terms of discrete emotions shown, or even valence. Systems for 
training raters in evaluating discrete emotional expressions exist, and 
have applied to undergraduates, school teachers, retail workers, and 
medical providers (Blanch-Hartigan, 2012; Endres and Laidlaw, 2009; 
Kemeny et al., 2012; Matsumoto and Hwang, 2011). 

It is also noteworthy that, in our study, happy facial expressions were 
not related to clinically rated blunted facial affect. This could reflect that 
clinical interviews tend to focus on unpleasant content (e.g., psychiatric 
hospitalization, symptoms), and hence, happy expressions were less 
important in social connection between interviewee and interviewer. It 
is also possible that differentiating between genuine and nongenuine 
happy expressions, which fulfill different social roles (cf. Ekman and 
Friesen, 1982) might be important for understanding associated with 
blunted affect (cf. Ricard et al., 2021). 

This study has several limitations. First, we were not able to explore 
the effects of various psychiatric medications on facial expressions, 
though in laboratory tasks antipsychotics were not shown to effect facial 
expressivity in schizophrenia (Kohler et al., 2008a). This sample was not 
specifically selected for high clinical ratings of blunted affect, and as 
such, as is typical in the literature (Bobes et al., 2010), only about 30% of 
the sample had clinically significant blunted affect. Range restriction 
could have impacted the results. Similarly, measurement error in either 
clinical ratings or computerized analyses of facial expression could also 
have impacted the results. Future research triangulating the effect of 
facial expressions on other outcome measures, such as measures of social 
functioning or clinician perceptions of engagement is needed. While 
these results suggest what informs clinician ratings of blunted affect, it is 
unknown whether similar features influence lay perceptions of blunted 
affect, or even whether the same features are influential in other situa-
tions outside of the clinical interview. While blunted affect may have 
effects on clinical care, it is important largely because of the effects it has 
on social interactions with laypeople outside of clinical settings (Hooley 
et al., 1987; Keltner and Kring, 1998; Riehle et al., 2018; Riehle and 
Lincoln, 2018). Future research should apply these same nuanced met-
rics of expressivity to videos gathered in more ecologically valid settings 
and with ratings made by untrained observers to ascertain whether 
surprise, anger, and sadness continue to influence others' perceptions of 
individuals with SMI. Further, while this study had nearly equal repre-
sentation from Black participants and White participants, there was less 
diversity in the clinicians who conducted the interviews, and no ability 
to explore expressive displays in other ethnic and racial groups or across 
cultures. Thus, the present data are primarily informative for under-
standing interactions between White clinicians and Black and White 
participants, where we did not find racial differences in clinical ratings, 
but found differences in the facial expressions. Past studies have found 
that Asian American individuals with depression showing increased 
positive and negative expressions (Chentsova-Dutton et al., 2007, 2010), 
highlighting the importance of racial and ethnic diversity in future 
studies. There may have been unaddressed dynamics which influenced 
expressive displays, as racial differences between medical doctors and 
their patients can influence nonverbal displays (Lorié et al., 2017). Most 
of the studies in the literature thus far have either matched individuals 
with diagnoses and controls on ethnicity or have not addressed ethnicity 
at all. Further exploration of racial and ethnic differences in both 
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expressions and how factors of expressivity relate to clinician ratings is 
warranted. Further, the algorithms used for computerized facial ana-
lyses may not yet be optimized for individuals with darker skin tones 
(Cowan et al., under review; Hitczenko et al., 2021), which may intro-
duce noise in the data, though in the current study there was no dif-
ference by race in the algorithm's ability to identify faces. Lastly, in 
identifying surprise as a crucial component of blunted affect, this study 
indicates reactivity may be crucial. Operationalizations of facial affect 
which directly address reactivity, like how long an expression takes to 
hit peak, or how quickly expressions change may be a fruitful future 
direction. 
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Trémeau, F., Malaspina, D., Duval, F., Corrêa, H., Hager-Budny, M., Coin-Bariou, L., 
Macher, J.-P., Gorman, J.M., 2005. Facial expressiveness in patients with 
schizophrenia compared to depressed patients and nonpatient comparison subjects. 
Am. J. Psychiatry 162, 92–101. https://doi.org/10.1176/appi.ajp.162.1.92. 

Trierweiler, S.J., Neighbors, H.W., Munday, C., Thompson, E.E., Binion, V.J., Gomez, J. 
P., 2000. Clinician attributions associated with the diagnosis of schizophrenia in 
african american and non-african american patients. J. Consult. Clin. Psychol. 68, 
171–175. https://doi.org/10.1037/0022-006X.68.1.171. 

Troisi, A., Pompili, E., Binello, L., Sterpone, A., 2007. Facial expressivity during the 
clinical interview as a predictor functional disability in schizophrenia. A pilot study. 
Prog. Neuro-Psychopharmacol. Biol. Psychiatry 31, 475–481. https://doi.org/ 
10.1016/j.pnpbp.2006.11.016. 

Van Der Schalk, J., Fischer, A., Doosje, B., Wigboldus, D., Hawk, S., Rotteveel, M., 
Hess, U., 2011. Convergent and divergent responses to emotional displays of ingroup 
and outgroup. Emotion 11 (2), 286. 

Varcin, K.J., Bailey, P.E., Henry, J.D., 2010. Empathic deficits in schizophrenia: the 
potential role of rapid facial mimicry. J. Int. Neuropsychol. Soc. 16, 621–629. 
https://doi.org/10.1017/S1355617710000329. 

Varcin, K.J., Nangle, M.R., Henry, J.D., Bailey, P.E., Richmond, J.L., 2019. Intact 
spontaneous emotional expressivity to non-facial but not facial stimuli in 
schizophrenia: an electromyographic study. Schizophr. Res. 206, 37–42. https://doi. 
org/10.1016/j.schres.2018.12.019. 

Ventura, J., Lukoff, D., Nuechterlein, K., Liberman, R., Green, M., Shaner, A., 1993. 
Appendix 1: brief psychiatric rating scale (BPRS) expanded version (4.0) scales, 
anchor points and administration manual. Int. J. Methods Psychiatr. 3, 227–244. 

Wheatley, T., Kang, O., Parkinson, C., Looser, C.E., 2012. From mind perception to 
mental connection: synchrony as a mechanism for social understanding: mind 
perception and mental connection. Soc. Personal. Psychol. Compass 6, 589–606. 
https://doi.org/10.1111/j.1751-9004.2012.00450.x. 

Wolak, M.E., Fairbairn, D.J., Paulsen, Y.R., 2012. Guidelines for estimating repeatability: 
guidelines for estimating repeatability. Methods Ecol. Evol. 3, 129–137. https://doi. 
org/10.1111/j.2041-210X.2011.00125.x. 

T. Cowan et al.                                                                                                                                                                                                                                  

https://doi.org/10.1016/j.schres.2012.10.012
https://doi.org/10.1016/j.schres.2012.10.012
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201110116515798
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201110116515798
https://doi.org/10.1038/nn.2138
https://doi.org/10.1038/nn.2138
https://doi.org/10.1176/appi.ajp.162.1.92
https://doi.org/10.1037/0022-006X.68.1.171
https://doi.org/10.1016/j.pnpbp.2006.11.016
https://doi.org/10.1016/j.pnpbp.2006.11.016
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201211555567397
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201211555567397
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201211555567397
https://doi.org/10.1017/S1355617710000329
https://doi.org/10.1016/j.schres.2018.12.019
https://doi.org/10.1016/j.schres.2018.12.019
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201110117022182
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201110117022182
http://refhub.elsevier.com/S0920-9964(21)00510-7/rf202201110117022182
https://doi.org/10.1111/j.1751-9004.2012.00450.x
https://doi.org/10.1111/j.2041-210X.2011.00125.x
https://doi.org/10.1111/j.2041-210X.2011.00125.x

	Computerized analysis of facial expressions in serious mental illness
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Clinical measures
	2.3 Computerized facial expression assessment (Fig. 1)
	2.4 Analyses

	3 Results
	3.1 Preliminary analyses
	3.2 Diagnostic differences
	3.3 Zero-order correlations (Supplemental Figure S2)
	3.4 Regression analyses (Table 1)

	4 Discussion
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


