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Abstract

Objectives: People with Huntington’s disease (HD) experience poor social quality of life, relationship breakdown, and
social withdrawal, which are mediated to some extent by socially debilitating neuropsychiatric symptoms, such as apathy
and disinhibition. Social cognitive symptoms, such as impaired emotion recognition, also occur in HD, however, the
extent of their association with these socially debilitating neuropsychiatric symptoms is unknown. Our study examined
the relationship between emotion recognition and symptom ratings of apathy and disinhibition in HD. Methods:
Thirty-two people with premanifest or symptomatic-HD completed Part 1 of The Awareness of Social Inference Test
(TASIT), which is a facial emotion recognition task. In addition, we obtained severity ratings for apathy and disinhibition
on the Frontal Systems Behavior Scale (FrSBe) from a close family member. Our analyses used motor symptom
severity as a proxy for disease progression. Results: Emotion recognition performance was significantly associated with
family-ratings of apathy, above and beyond their shared association with disease severity. We found a similar pattern for
disinhibition ratings, which fell short of statistical significance. As expected, worse emotion recognition performance was
correlated with higher severity in FrSBe symptom ratings. Conclusions: Our findings suggest that emotion recognition
abilities relate to key socially debilitating neuropsychiatric symptoms in HD. Our results help to understand the functional
significance of emotion recognition impairments in HD, and may have implications for the development of remediation
programs aimed at improving patients’ social quality of life. (JINS, 2018, 24, 417–423)
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INTRODUCTION

People with Huntington’s disease (HD) experience reduced
social quality of life, including social isolation, social with-
drawal, and strained or disrupted family relationships
(Maxted, Simpson, & Weatherhead, 2014; Tyler, Harper,
Davies, & Newcome, 1983; Vamos, Hambridge, Edwards, &
Conaghan, 2007). Social dysfunction is mediated, at least in
part, by neuropsychiatric changes associated with HD
(Aubeeluck & Buchanan, 2006; Eddy & Rickards, 2013;
Ross, Pantelyat, Kogan, & Brandt, 2014). Neuropsychiatric
symptoms in HD arise to some extent as a direct result of
disease neuropathology, however, may also be influenced by
other clinical manifestations. Interestingly, the relationships

between social cognitive factors, such as the ability to
recognize emotions from facial expressions, and neu-
ropsychiatric symptoms are emerging in other neurodegen-
erative diseases. For instance, in Parkinson’s disease,
emotion recognition impairments have been found in apa-
thetic, but not non-apathetic patients (Martinez-Corral et al.,
2010). Other authors have reported a relationship between
Parkinson’s disease patients’ performance on an emotion
recognition task and symptoms of apathy, even after con-
trolling for cognitive factors (Narme et al., 2013; Robert
et al., 2014). If the same relationships exist in HD, they may
inform the development of new avenues of treatment for such
symptoms.
HD is diagnosed after the onset of motor symptoms that are

“unequivocal signs of HD” in people with either a family
history of HD, or are HD-gene positive (Reilmann, Leavitt, &
Ross, 2014). Facial emotion recognition deficits onset even
before patients are clinically diagnosed, in the “premanifest”
disease phase (Johnson et al., 2007; Tabrizi et al., 2009).
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These emotion recognition deficits affect the ability for
people with premanifest and “manifest” (post-clinical diag-
nosis phase) HD to recognize negative emotions including
anger, disgust, fear, and sadness (for a review see Henley
et al., 2012), and may contribute to social dysfunction. While
most research characterizing emotion recognition deficits in
HD have used “static” tasks, removed of contextual and other
emotional cues, more recent evidence demonstrates that
people with manifest HD are also impaired for recognizing
emotion from “dynamic” tasks in which multiple sources of
emotional information are provided (Larsen, Vinther-Jensen,
Gade, Nielsen, & Vogel, 2016; Philpott, Andrews, Staios,
Churchyard, & Fisher, 2016). Emotion recognition refers to a
broad set of social cognitive skills that enable interpretation
of emotional or affective information from visual, auditory,
and even olfactory inputs, for example, scenes, facial
expressions, body posture, and even odors, such as disgust-
ing smells. Emotion recognition enables interpretation of
emotional expressions that convey what others are thinking
and feeling (Phillips, Drevets, Rauch, & Lane, 2003), facil-
itating successful social relationships in healthy individuals
(Brackett, Rivers, & Salovey, 2011).
Along with declines in emotion recognition, socially

debilitating neuropsychiatric symptoms also emerge in the
premanifest stage (Paulsen, Ready, Hamilton, Mega, &
Cummings, 2001; Rosenblatt, 2007). Two neuropsychiatric
symptoms, apathy and disinhibition, that are affected in HD
can be assessed using the Frontal Systems Behavior Scale
(FrSBe) (Duff et al., 2010; Paulsen et al., 2014), and have
been shown to correlate with markers of disease severity
(Craufurd, Thompson, & Snowden, 2001; Duff et al., 2007,
2010). Although apathy and dishinhibition are not social
cognitive symptoms, they each have features that affect
social function. For instance, examples of items on the FrSBe
Apathy subscale are, “I only speak when spoken to,” and
“show little emotion, am unconcerned, and unresponsive,”
and examples of items on the Disinhibition subscale are, “talk
out of turn, interrupt others in conversation,” and “am sen-
sitive to the needs of others.” The FrSBe also measures fea-
tures of executive dysfunction; however, these are
charactierized by cognitive, rather than social, symptoms.
Along with cognitive and motor symptoms, apathy and

disinhibition may result from inefficiencies within frontos-
triatal circuits, which are affected by basal ganglia pathology
early in the course of HD (O’Callaghan, Bertoux, & Horn-
berger, 2014; Obeso, Rodriguez-Oroz, Stamelou, Bhatia, &
Burn, 2014). The anterior cingulate, and orbital frontal
circuits each contribute to apathy and disinhibition, respec-
tively (Bonelli & Cummings, 2007; Tekin & Cummings,
2002), as well being activated during facial affect processing
(Etkin, Egner, & Kalisch, 2011).
Apathy, disinhibition, and emotion recognition impair-

ments may each impact social function in HD. For example,
apathy diminishes initiation of social interactions, and con-
tributes to social withdrawal (Landes, Sperry, Strauss, &
Geldmacher, 2001; Marin, Fogel, Hawkins, Duffy, & Krupp,
1995). Disinhibition may manifest in difficulty inhibiting

socially inappropriate responses, causing aberrant social
behavior (Rosenblatt & Leroi, 2000; Webster & Grossberg,
1996). The recognition of facial expression is integrated with
other social information, allowing the viewer to make
assumptions about what an individual is thinking or feeling,
and respond to their needs accordingly (Adolphs, 2002,
2003, 2009); thus, the inability to “read” others’ emotional
states may lead to HD patients being perceived as withdrawn,
or socially inappropriate.
Whether emotion recognition skills even relate to symp-

toms of apathy and disinhibition has not been reported in HD,
despite their similar neural underpinnings, and common
social ramifications. Nevertheless, understanding the inter-
play of these socially debilitating disease features may guide
the development of intervention strategies that could improve
social quality of life in people with HD, and for those
involved in their social contexts. For example, evidence
indicates emotion recognition can be improved with training
(Kempnich, Wong, Georgiou-Karistianis, & Stout, 2017),
which may lead to improvements in apathy or disinhibition
by facilitating social engagement.
The goal of our study was to determine the relationship

between emotion recognition and social-neuropsychiatric
(apathy, disinhibition, but not executive dysfunction) symp-
toms in HD. Given that each of these features are associated
with disease severity in HD (Duff et al., 2010; Tabrizi et al.,
2011), we aimed to establish whether any associations between
emotion recognition and apathy, and disinhibition were
explainable only by their common association to disease
severity. To do this, we examined these associations indepen-
dent of disease severity. HD participants completed Part 1 of
The Awareness of Social Inference Test (TASIT), an emotion
recognition task, and a family member rated the severity of
apathy and disinhibition on the Frontal Systems Behavior Scale
(FrSBe). Based on previous findings in Parkinson’s disease, we
hypothesized that emotion recognition performance in HD
would be associated with family-ratings of apathy and disin-
hibition, even after accounting for disease severity.

METHODS

Participants

Our study combined data from two independent research stu-
dies, and includes emotion recognition and neuropsychiatric
data from 32 individuals with genetically confirmed pre-
manifest or manifest HD, and the neuropsychiatric ratings
made by a family member. Family members were either
partners (65.6%), children (15.6%), parents (9.4%), or a close
friend (3.1%). Participants were recruited from either an
internal research database at Monash University, Clayton,
Australia (47%), or from a specialist statewide HD clinic at
the Calvary Bethlehem Health Care Hospital in Melbourne,
Australia (53%).
Both studies from which data were used excluded partici-

pants with prior brain injury, acute psychiatric conditions
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including severe depressive symptoms, or neurological
conditions other than HD. All participants spoke English as
their first language. Motor symptoms were rated using the
Unified Huntington’s Disease Rating Scale Total Motor Score
(TMS; Huntington Study Group, 1996) and obtained from
participants’ most recent neurological assessment. TMS scores
ranged from 0 to 66 of a possible 124, with higher scores
indicating more severe motor symptoms. TMS scores ranged
from 0–10 for premanifest participants, and 11–66 for manifest
participants. Demographic and clinical information is outlined
in Table 1. The study was approved by the Monash University
Human Ethics Committee and the Calvary Health Care
Bethlehem Human Research Ethics Committee. All partici-
pants gave informed, written consent.

Materials

The Awareness of Social Inference Test (TASIT)

TASIT is a dynamic emotion recognition task designed to
measures aspects of social cognition including basic emotion
recognition (McDonald, Flanagan, Martin, & Saunders,
2004; McDonald, Flanagan, Rollins, & Kinch, 2003) through
analysis of “real-world” social scenarios. Unlike standard
static emotion recognition tasks, TASIT provides multiple
sources of emotional information including from the face,
voice, and other nonverbal domains. TASIT is reliable and
ecologically valid and has been used to classify and describe
social-cognitive impairments in HD (Larsen et al., 2016;
Philpott et al., 2016)
We administered the shortened Part 1 (Emotion Evaluation

Test) of TASIT, in which participants view 14 short video
vignettes of professional actors depicting various social sce-
narios or interactions and then select the emotion being
conveyed by one of the actors in the scene, from a list of
response options; “happy”, “surprise”, “neutral”, “sad”,
“angry”, “anxious”, or “revolted.” Two vignettes per emotion
type are presented. Scoring ranges from 0 to 14, with one
point for each correct response. The shortened version of the

TASIT has been validated (Westerhof-Evers, Visser-Keizer,
McDonald, & Spikman, 2014) yielding comparable
outcomes to the original longer form, with healthy people
scoring on average 12.2 (SD= 1.4) on the shortened Emotion
Evaluation Test.

Frontal Systems Behavior Scale (FrSBe)

The FrSBe (Grace & Malloy, 2001) is a 46-item questionnaire
that measures the severity of apathy, disinhibition, and execu-
tive dysfunction, which are each associated with frontal lobe
dysfunction. On the Self-, and Family-Rated FrSBe forms, the
participant and a close-other (e.g., spouse or family member),
respectively, rate the frequency of certain behaviors on a Likert
scale ranging from 1 (“almost never”) to 5 (“almost always”).
We collected family ratings rather than self-ratings as previous
studies have demonstrated that family ratings are more aligned
with indices of disease severity, and may also be a more
accurate index of neuropsychiatric symptoms than self-ratings
due to decreased awareness of HD patients which may begin
early in the disease process (Duff et al., 2010; Hergert,
Sanchez-Ramos, & Cimino, 2015). We converted FrSBe raw
scores to T-scores for each of the three subscales: Apathy,
Disinhibition, and Executive Dysfunction. T-scores stratify by
age, gender, and education.

Previously reported data

The short-form TASIT data for 17 participants were derived
from baseline assessments in an efficacy study of computer-
ized emotion recognition remediation in premanifest and
early-symptomatic HD (Kempnich et al., 2017). The short-
form TASIT, and family-rated FrSBe data from 15 partici-
pants with symptomatic HD have been previously reported
elsewhere (Philpott et al., 2016).

Statistical Analyses

We first used a series of bivariate correlations to check for
multicollinearity between independent and dependent variables.

Table 1. Demographic characteristics of HD participants, separated by site and combined

Monash Uni.
(n= 17)

HD Clinic
(n= 15) Overall sample

(N= 32)
Frequency

Gender (M:F) 9:8 8:7 Male= 53.13%
Years of education (≤12:> 12) 8:9 12:3 ≤12 years= 62.50%
Premanifest 11:6 0:15 11:21

M (SD)

Age (years) 46.76 (13.82) 60.47 (11.64) 53.19 (14.43)
Range: 23–69 Range: 42–76 Range: 23–76

TMS 8.29 (11.56) 39.00 (15.41) 22.69 (20.40)
Range: 0–34 Range: 11–66 Range: 0 – 66

TMS=Unified Huntington’s Disease Rating Scale – Total Motor Score.
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To address our key hypotheses, we then conducted a series of
stepwise hierarchical linear multiple regression analyses using
FrSBe Apathy and Disinhibition T-scores as dependent
variables. TMS scores were entered in the first step to control for
disease severity, and TASIT scores were entered in the second
step. Although not central to the main aims of the study, as an
exploratory analysis, we also conducted the same stepwise
hierarchical linear multiple regression analysis using the third of
the FrSBe subscales, Executive Dysfunction, as the dependent
variable. No assumptions of multiple regression were violated.

RESULTS

Consistent with our hypotheses, FrSBe Apathy was asso-
ciated with patients’ TASIT emotion recognition perfor-
mance, independent of disease severity as measured by motor
scores. The association between FrSBe Disinhibition and
TASIT performance, after accounting for motor symptoms,
was not significant but showed a statistical trend. More spe-
cifically, at the first step of the linear multiple regression
analyses, TMS scores were significantly associated with
FrSBe Apathy (R= .62; adjusted R2= .39; F(1,30)= 19.03;
p < .001), and FrSBe Disinhibition T-scores (R= .37;
adjusted R2= .11; F(1, 30)= 4.75; p= .04). At the second
step, after accounting for TMS, TASIT scores were sig-
nificantly related to FrSBe Apathy (R= .69; adjusted
R2= .44; F(2,29)= 13.03; p < .001). For FrSBe Disinhibi-
tion T-scores, the relationship to TASIT scores after
accounting for TMS approached significance (R= .42;
adjusted R2= .12; F(2,29)= 3.11; p= .06). TASIT scores
uniquely explained 5% and 1% of the variance in FrSBe
Apathy and Disinhibition T-scores, respectively.
As expected, higher levels of motor dysfunction on

the TMS were positively correlated with more severe
neuropsychiatric ratings on the FrSBe, and poorer perfor-
mance on the emotion recognition test from the TASIT.
Higher ratings of neuropsychiatric symptoms on the FrSBe
were also associated with poorer TASIT emotion recogni-
tion, shown in Table 2.

Interestingly, exploratory analyses revealed that family-
ratings of Executive Dysfunction were also related to emo-
tion recognition performance after accounting for motor
symptoms. At the first step of the linear multiple regression
analysis, TMS scores were significantly associated with
Executive Dysfunction T-scores (R= .56; adjusted R2= .29;
F(1,30)= 13.55; p= .001). At the second step, after
accounting for TMS, TASIT score was significantly related
to Executive Dysfunction T-scores (R= .65; adjusted
R2= .38; F(2,29)= 10.38; p < .001). The variance accoun-
ted for by TMS and TASIT at each step of the model is
indicated in Table 3.

DISCUSSION

As expected, our findings indicate that HD participants’
emotion recognition skills are related to social-
neuropsychiatric symptoms, particularly apathy. Our results
suggest that in people with HD, both difficulty recognizing
facial expressions of emotion and apathy symptoms may
contribute to the social withdrawal and reduced initiation of
social interactions characteristic of HD. The data showed a
similar pattern with disinhibition, but it was not statistically
significant, which might be explained by the fact that there
was less variability in disinhibition T-scores compared to
apathy T-scores. Similarly, there were fewer participants
scoring in the borderline or impaired range for Disinhibition,
which may reflect our sample of which only approximately
half were manifest. Given the results for Disinhibition were
not significant, we have not interpreted these findings further.
Consistent with our hypothesis, the relationship between

emotion recognition and key neuropsychiatric HD symptoms
(that is, apathy) were independent of disease severity (motor
signs). Our findings converge with neurobiological models of
emotion recognition, and apathy, which suggests that these

Table 2. Descriptive statistics and intercorrelations among family-
rated FrSBe T-scores and dependent variables

Variable Apathy Disinhibition
Executive
Dysfunction TMS TASIT

TMS .63*** .37* .56*** — —

TASIT − .56*** − .37* − .56*** − .48** —

M 71.22 56.16 59.69 22.69 9.91
SD 23.92 20.96 16.93 20.40 2.79

Note. FrSBe=Frontal Systems Behavior Scale; TMS=Unified Huntington
Disease Rating Scale Total Motor Score; TASIT=The Awareness of Social
Inference Test.
*** p < .001.
** p < .01.
* p < .05.

Table 3. Stepwise hierarchical linear multiple regression analyses of
disease severity and emotion evaluation scores on family-rated
FrSBe T-scores

Step Variable
B at
step

β at
step

R2 change
at step

Final
B Final β

Apathy
1 TMS 0.73 0.63 0.39*** 0.54 0.46**
2 TASIT −2.90 −0.34 0.09* −2.90 −0.34*
Disinhibition
1 TMS 0.38 0.37 0.14* 0.26 0.25
2 TASIT −1.84 −0.25 0.05 −1.84 −0.25
Exec Dys
1 TMS 0.47 0.56 0.32** 0.32 0.38*
2 TASIT −2.31 −0.38 0.11* −2.31 −0.38*

Note. TMS=Unified Huntington Disease Rating Scale Total Motor Score;
TASIT=The Awareness of Social Inference Test; Exec Dys=Executive
Dysfunction.
*** p < .001.
** p < .01.
* p < .05.
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symptoms overlap in their neural circuitry, most likely via
the anterior cingulate circuit. Our results are also consistent
with emerging research in Parkinson’s disease which sug-
gests that emotion recognition skills contribute to the social-
neuropsychiatric symptoms of apathy (Martinez-Corral et al.,
2010; Narme et al., 2013; Robert et al., 2014).
Neuropsychiatric symptoms are extremely burdensome

to people with HD, impacting the quality-of-life of both
patients and their families (Helder, Kaptein, van Kempen, van
Houwelingen, & Roos, 2001; Ho et al., 2004). Currently,
treatment of neuropsychiatric symptoms is limited to pharma-
cological methods, however, no “gold-standard” approach has
been established (Estevez-Fraga, Olmos, Barral, & Moreno,
2016; Killoran & Biglan, 2014; Muller, 2017; Shannon &
Fraint, 2015). Although emotion recognition explained a small,
but significant, proportion of the variance in Apathy T-scores,
the “real-world” significance of social cognitive skills for
everyday social behavior in HD is not known, and requires
further investigation.
Furthermore, the direction of the relationship between

emotion recognition and social-neuropsychiatric symptoms
is not elucidated by our findings, a factor which should be
examined by future researchers. Our findings may suggest
that emotion recognition is a potential therapeutic target in
the treatment of apathy, which could have additional
secondary benefits for patients’ social quality of life. Emotion
recognition remediation research in HD is limited, however,
evidence from one study shows promise in improving emo-
tion recognition skills in premanifest and early-symptomatic
disease stages (Kempnich et al., 2017). Emotion recognition
remediation might have benefits for social-behavioral symp-
toms in HD, such as enabling patients to respond to the needs
of their family and friends more appropriately, or helping to
facilitate social engagement, however, systematic evaluation
of emotion recognition remediation for everyday social
behavior is required.
Our study was limited by a small sample size, which

restricted the number of predictors we could include in our
multiple regression analyses. Thus, one or more variables not
examined in this study might underlie the relationship between
emotion recognition. We considered the possible influence of
demographic variables but did not co-vary them in our statis-
tical analyses, because age, gender, and level of education were
accounted for in calculating FrSBe T-scores. Although age was
significantly correlated to TASIT scores (r= 0.35; p= .05),
post hoc analyses in which age was included with TMS as
independent variables in the first step of the multiple regression
analyses and FrSBe subscale T-scores as the dependent vari-
ables resulted in age being excluded from the model in all
instances. TASIT performance may also be associated with
demographic factors, however, to our knowledge no
demographically-stratified normative data are available for the
TASIT, so we could not evaluate this possibility.
Besides emotion recognition, other aspects of cognitive

performance (e.g., executive task performance) are known to
relate to apathy and disease severity in HD (Baudic et al.,
2006; Reedeker et al., 2011; van Duijn, Reedeker, Giltay,

Roos, & van der Mast, 2010). Furthermore, executive func-
tion has been shown to moderate the relationship between
emotion recognition and apathy in one study of various
neurological disorders, including Parkinson’s disease
(Narme, Roussel, Mouras, Krystkowiak, & Godefroy, 2017).
Unfortunately, our study did not contain sufficient cognitive
data to examine this possible relationship; however, our
additional finding of a significant relationship between emo-
tion recognition and ratings of executive dysfunction (FrSBe
items from this subscale did not entail social content) suggests
that cognitive factors might contribute to the relationship in
some way. Future studies are needed to address whether
aspects of cognition also mediate a portion of the relationship
between emotion recognition, and apathy and disinhibition.
Although further research is required, our findings suggest

that HD patients’ emotion recognition performance is
associated with ratings of apathy and executive dysfunction,
regardless of disease severity. These findings not only con-
tribute to our understanding of the development of HD
symptomatology, but, furthermore, highlight emotion
recognition as a potential therapeutic target for improving
HD patients’ social quality-of-life.

ACKNOWLEDGMENTS

We thank the participants and families whowere involved in our studies.
This research was partly funded by the Bethlehem Griffiths Research
Foundation. The authors have no conflicts of interest to declare.

REFERENCES

Adolphs, R. (2002). Neural systems for recognizing emotion.
Current Opinion in Neurobiology, 12(2), 169–177.

Adolphs, R. (2003). Cognitive neuroscience of human social
behaviour. Nature Reviews: Neuroscience, 4(3), 165–178.
doi: 10.1038/nrn1056

Adolphs, R. (2009). The social brain: Neural basis of social
knowledge. Annual Review of Psychology, 60, 693–716.
doi: 10.1146/annurev.psych.60.110707.163514

Aubeeluck, A., & Buchanan, H. (2006). Capturing the Huntington’s
disease spousal carer experience. Dementia, 5(1), 95–116.
doi: 10.1177/1471301206059757

Baudic, S., Maison, P., Dolbeau, G., Boisse, M.F., Bartolomeo, P.,
Dalla Barba, G., … Bachoud-Levi, A.C. (2006). Cognitive
impairment related to apathy in early Huntington’s disease.
Dementia and Geriatric Cognitive Disorders, 21(5-6), 316–321.
doi: 10.1159/000091523

Bonelli, R.M., & Cummings, J.L. (2007). Frontal-subcortical circuitry
and behavior. Dialogues in Clinical Neuroscience, 9(2), 141–151.

Brackett, M.A., Rivers, S.E., & Salovey, P. (2011). Emotional
intelligence: Implications for personal, social, academic, and
workplace success. Social and Personality Psychology Compass,
5(1), 88–103. doi: 10.1111/j.1751-9004.2010.00334.x

Craufurd, D., Thompson, J.C., & Snowden, J.S. (2001). Behavioral
changes in Huntington disease. Neuropsychiatry, Neuropsychol-
ogy, and Behavioral Neurology, 14(4), 219–226.

Duff, K., Paulsen, J.S., Beglinger, L.J., Langbehn, D.R., Stout, J.C.,
& Investigators, P.-H. (2007). Psychiatric symptoms in Huntington’s
disease before diagnosis: The Predict-HD study. Biological

Relationship between social-cognitive and neuropsychiatric symptoms 421

https://doi.org/10.1017/S1355617717001308 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617717001308


Psychiatry, 62(12), 1341–1346. doi: 10.1016/j.biopsych.2006.
11.034

Duff, K., Paulsen, J.S., Beglinger, L.J., Langbehn, D.R., Wang, C.,
Stout, J.C., … Queller, S. (2010). “Frontal” behaviors before the
diagnosis of Huntington’s disease and their relationship to
markers of disease progression: Evidence of early lack of
awareness. Journal of Neuropsychiatry and Clinical Neuros-
ciences, 22(2), 196–207. doi: 10.1176/appi.neuropsych.22.2.196

Eddy, C.M., & Rickards, H.E. (2013). Impact of cognitive and
behavioural changes on quality of life in Huntington’s disease.
Basal Ganglia, 3(2), 123–126. doi: 10.1016/j.baga.2013.01.085

Estevez-Fraga, C., Olmos, I.A., Barral, V.M., & Moreno, J.L.L.S.
(2016). Therapeutic advances in Huntington’s disease. Expert
Opinion on Orphan Drugs, 4(8), 809–821. doi: 10.1080/
21678707.2016.1196128

Etkin, A., Egner, T., & Kalisch, R. (2011). Emotional processing in
anterior cingulate and medial prefrontal cortex. Trends in Cognitive
Sciences, 15(2), 85–93. doi: 10.1016/j.tics.2010.11.004

Grace, J., & Malloy, P.F. (2001). Frontal Systems Behavior Scale
(FrSBe): Professional Manual. Lutz, FL: Psychological Assess-
ment Resources.

Helder, D.I., Kaptein, A.A., van Kempen, G.M., van Houwelingen,
J.C., & Roos, R.A. (2001). Impact of Huntington’s disease on
quality of life. Movement Disorders, 16(2), 325–330.

Henley, S.M., Novak, M.J., Frost, C., King, J., Tabrizi, S.J., &
Warren, J.D. (2012). Emotion recognition in Huntington’s
disease: A systematic review. Neuroscience and Biobehavioral
Reviews, 36(1), 237–253. doi: 10.1016/j.neubiorev.2011.06.002

Hergert, D.C., Sanchez-Ramos, J., & Cimino, C.R. (2015).
Examining Huntington’s disease patient and informant concor-
dance on frontally mediated behaviors. Journal of Clinical and
Experimental Neuropsychology, 37(9), 981–987. doi:
10.1080/13803395.2015.1073226

Ho, A.K., Robbins, A.O., Walters, S.J., Kaptoge, S., Sahakian, B.J.,
& Barker, R.A. (2004). Health-related quality of life in
Huntington’s disease: A comparison of two generic instruments,
SF-36 and SIP. Movement Disorders, 19(11), 1341–1348. doi:
10.1002/mds.20208

Huntington Study Group. (1996). Unified Huntington’s disease
rating scale: Reliability and consistency.Movement Disorders, 11
(2), 136–142. doi: 10.1002/mds.870110204

Johnson, S.A., Stout, J.C., Solomon, A.C., Langbehn, D.R.,
Aylward, E.H., Cruce, C.B., … Paulsen, J.S. (2007). Beyond
disgust: Impaired recognition of negative emotions prior to
diagnosis in Huntington’s disease. Brain, 130(7), 1732–1744.
doi: 10.1093/brain/awm107

Kempnich, C.L., Wong, D., Georgiou-Karistianis, N., & Stout, J.C.
(2017). Feasibility and efficacy of brief computerized emotion
recognition training in premanifest and early-symptomatic
Huntington’s disease. Journal of the International Neuropsycho-
logical Society, 23, 314–321.

Killoran, A., & Biglan, K.M. (2014). Current therapeutic options for
Huntington’s disease: Good clinical practice versus evidence-
based approaches? Movement Disorders, 29(11), 1404–1413.
doi: 10.1002/mds.26014

Landes, A.M., Sperry, S.D., Strauss, M.E., & Geldmacher, D.S.
(2001). Apathy in Alzheimer’s disease. Journal of the American
Geriatrics Society, 49(12), 1700–1707.

Larsen, I.U., Vinther-Jensen, T., Gade, A., Nielsen, J.E., &
Vogel, A. (2016). Do I Misconstrue? Sarcasm Detection,
emotion recognition, and theory of mind in Huntington disease.
Neuropsychology, 30, 181–189. doi: 10.1037/neu0000224

Marin, R.S., Fogel, B.S., Hawkins, J., Duffy, J., & Krupp, B. (1995).
Apathy: A treatable syndrome. Journal of Neuropsychiatry and
Clinical Neurosciences, 7(1), 23–30. doi: 10.1176/jnp.7.1.23

Martinez-Corral, M., Pagonabarraga, J., Llebaria, G., Pascual-
Sedano, B., Garcia-Sanchez, C., Gironell, A., … Kulisevsky, J.
(2010). Facial emotion recognition impairment in patients with
Parkinson’s disease and isolated apathy. Parkinson’s Disease,
2010, 930627. doi: 10.4061/2010/930627

Maxted, C., Simpson, J., & Weatherhead, S. (2014). An exploration
of the experience of Huntington’s disease in family dyads: An
interpretative phenomenological analysis. Journal of Genetic
Counseling, 23(3), 339–349. doi: 10.1007/s10897-013-9666-3

McDonald, S., Flanagan, S., Martin, I., & Saunders, C. (2004). The
ecological validity of TASIT: A test of social perception. Neuropsy-
chological Rehabilitation, 14(3), 285–302. doi: 10.1080/09602010
343000237

McDonald, S., Flanagan, S., Rollins, J., & Kinch, J. (2003). TASIT:
A new clinical tool for assessing social perception after traumatic
brain injury. Journal of Head Trauma Rehabilitation, 18(3),
219–238.

Muller, T. (2017). Investigational agents for the management of
Huntington’s disease. Expert Opinion on Investigational Drugs,
26(2), 175–185. doi: 10.1080/13543784.2017.1270266

Narme, P., Mouras, H., Roussel, M., Duru, C., Krystkowiak, P., &
Godefroy, O. (2013). Emotional and cognitive social processes
are impaired in Parkinson’s disease and are related to behavioral
disorders. Neuropsychology, 27(2), 182–192. doi: 10.1037/
a0031522

Narme, P., Roussel, M., Mouras, H., Krystowiak, P., & Godefroy, O.
(2017). Does impaired socioemotional functioning account for
behavioral dysexecutive disorders? Evidence from a transnosologi-
cal study. Aging, Neuropsychology, and Cognition, 24(1), 80–93.
doi: 10.1080/13825585.2016.1171291

O’Callaghan, C., Bertoux, M., & Hornberger, M. (2014). Beyond
and below the cortex: The contribution of striatal dysfunction
to cognition and behaviour in neurodegeneration. Journal of
Neurology, Neurosurgery, and Psychiatry, 85(4), 371–378.
doi: 10.1136/jnnp-2012-304558

Obeso, J.A., Rodriguez-Oroz, M.C., Stamelou, M., Bhatia, K.P., &
Burn, D.J. (2014). The expanding universe of disorders of the
basal ganglia. Lancet, 384(9942), 523–531. doi: 10.1016/S0140-
6736(13)62418-6

Paulsen, J.S., Long, J.D., Johnson, H.J., Aylward, E.H., Ross, C.A.,
Williams, J.K., … Panegyres, P.K. (2014). Clinical and
biomarker changes in premanifest Huntington disease show trial
feasibility: A decade of the PREDICT-HD study. Frontiers in
Aging Neuroscience, 6, 78. doi: 10.3389/fnagi.2014.00078

Paulsen, J.S., Ready, R.E., Hamilton, J.M., Mega, M.S., &
Cummings, J.L. (2001). Neuropsychiatric aspects of Huntington’s
disease. Journal of Neurology, Neurosurgery, and Psychiatry,
71(3), 310–314.

Phillips, M.L., Drevets, W.C., Rauch, S.L., & Lane, R. (2003).
Neurobiology of emotion perception I: The neural basis of
normal emotion perception. Biological Psychiatry, 54(5),
504–514.

Philpott, A.L., Andrews, S.C., Staios, M., Churchyard, A., & Fisher,
F. (2016). Emotion evaluation and social inference impairments
in Huntington’s disease. Journal of Huntingtons Disease, 5,
175–183. doi: 10.3233/JHD-160190

Reedeker, N., Bouwens, J.A., van Duijn, E., Giltay, E.J., Roos, R.A.,
& van der Mast, R.C. (2011). Incidence, course, and predictors of
apathy in Huntington’s disease: A two-year prospective study.

422 C.L. Kempnich et al.

https://doi.org/10.1017/S1355617717001308 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617717001308


Journal of Neuropsychiatry and Clinical Neurosciences, 23(4),
434–441. doi: 10.1176/appi.neuropsych.23.4.434

Reilmann, R., Leavitt, B.R., & Ross, C.A. (2014). Diagnostic criteria
for Huntington’s disease based on natural history. Movement
Disorders, 29(11), 1335–1341. doi: 10.1002/mds.26011

Robert, G., Le Jeune, F., Dondaine, T., Drapier, S., Peron, J.,
Lozachmeur, C., … Drapier, D. (2014). Apathy and impaired
emotional facial recognition networks overlap in Parkinson’s
disease: A PET study with conjunction analyses. Journal of
Neurology, Neurosurgery, and Psychiatry, 85(10), 1153–1158.
doi: 10.1136/jnnp-2013-307025

Rosenblatt, A. (2007). Neuropsychiatry of Huntington’s disease.
Dialogues in Clinical Neuroscience, 9(2), 191–197.

Rosenblatt, A., & Leroi, I. (2000). Neuropsychiatry of Huntington’s
disease and other basal ganglia disorders. Psychosomatics, 41(1),
24–30. doi: 10.1016/S0033-3182(00)71170-4

Ross, C.A., Pantelyat, A., Kogan, J., & Brandt, J. (2014).
Determinants of functional disability in Huntington’s disease:
Role of cognitive and motor dysfunction. Movement Disorders,
29(11), 1351–1358. doi: 10.1002/mds.26012

Shannon, K.M., & Fraint, A. (2015). Therapeutic advances in
Huntington’s disease. Movement Disorders, 30(11), 1539–1546.
doi: 10.1002/mds.26331

Tabrizi, S.J., Langbehn, D.R., Leavitt, B.R., Roos, R.A., Durr, A., &
Craufurd, D., TRACK-HD Investigators. (2009). Biological and
clinical manifestations of Huntington’s disease in the longitudinal
TRACK-HD study: Cross-sectional analysis of baseline data. Lancet
Neurology, 8(9), 791–801. doi: 10.1016/S1474-4422(09)70170-X

Tabrizi, S.J., Scahill, R.I., Durr, A., Roos, R.A., Leavitt, B.R.,
Jones, R., … Investigators, T.-H. (2011). Biological and clinical
changes in premanifest and early stage Huntington’s disease in
the TRACK-HD study: The 12-month longitudinal analysis.
Lancet Neurology, 10(1), 31–42. doi: 10.1016/S1474-4422(10)
70276-3

Tekin, S., & Cummings, J.L. (2002). Frontal-subcortical neuronal
circuits and clinical neuropsychiatry: An update. Journal of
Psychosomatic Research, 53(2), 647–654.

Tyler, A., Harper, P.S., Davies, K., & Newcome, R.G. (1983).
Family break-down and stress in Huntington’s chorea. Journal of
Biosocial Science, 15(2), 127–138.

Vamos, M., Hambridge, J., Edwards, M., & Conaghan, J. (2007).
The impact of Huntington’s disease on family life. Psychosomatics,
48(5), 400–404. doi: 10.1176/appi.psy.48.5.400

van Duijn, E., Reedeker, N., Giltay, E.J., Roos, R.A., & van der
Mast, R.C. (2010). Correlates of apathy in Huntington’s disease.
Journal of Neuropsychiatry and Clinical Neurosciences, 22(3),
287–294. doi: 10.1176/appi.neuropsych.22.3.287

Webster, J., & Grossberg, G.T. (1996). Disinhibition, apathy,
indifference, fatigability, complaining, and negativism. Inter-
national Psychogeriatrics, 8(Suppl 3), 403–408.

Westerhof-Evers, H.J., Visser-Keizer, A.C., McDonald, S., &
Spikman, J.M. (2014). Performance of healthy subjects on an
ecologically valid test for social cognition: The short, Dutch
Version of The Awareness of Social Inference Test (TASIT).
Journal of Clinical and Experimental Neuropsychology, 36(10),
1031–1041. doi: 10.1080/13803395.2014.966661

Relationship between social-cognitive and neuropsychiatric symptoms 423

https://doi.org/10.1017/S1355617717001308 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617717001308

	Emotion Recognition Correlates with Social-Neuropsychiatric Dysfunction in Huntington&#x2019;s Disease
	INTRODUCTION
	METHODS
	Participants
	Materials
	The Awareness of Social Inference Test (TASIT)
	Frontal Systems Behavior Scale (FrSBe)
	Previously reported data

	Statistical Analyses

	Table 1Demographic characteristics of HD participants, separated by site and combined
	RESULTS
	DISCUSSION
	Table 2Descriptive statistics and intercorrelations among family-rated FrSBe T-�scores and dependent variables
	Table 3Stepwise hierarchical linear multiple regression analyses of disease severity and emotion evaluation scores on family-rated FrSBe T-�scores
	ACKNOWLEDGMENTS
	ACKNOWLEDGEMENTS
	REFERENCES


