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S tudies of non-autistic individuals and people with an intellectual disability show that contextual information impacts
positively on emotion recognition ability, however, this area is not well researched with autistic adults. We investigated

this using a static emotion recognition task. Participants completed an emotion recognition task in person or online. In total,
46 autistic participants and 379 non-autistic participants completed the task. A linear mixed model showed that autistic
adults had significantly lower accuracy when identifying emotions across all contexts, compared to control participants,
even when contextual information was present. No significant effect of context was found in either group, nor was gender
shown to be an influential variable. A supplementary analysis showed that higher scores on the Autism-Spectrum Quotient
led to lower scores on the emotion recognition task; no effect of context was found here either. This research adds to the
limited work investigating the influence of contextual factors in emotion recognition in autistic adults. Overall, it shows
that context may not aid emotion recognition in this group in the same way as it does for non-autistic individuals.
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Recognising emotional expression is important for
human communication and social interaction (Harms
et al., 2010). Research investigating people’s recognition
of emotions shows various factors influence the interpre-
tation of emotions. One such factor is autism spectrum
disorder (ASD), a condition recognised and diagnosed
based on persistent deficits in social communication and
interaction, as well as demonstrating restricted, repetitive
patterns of behaviour (American Psychiatric Associa-
tion, 2013). Henceforth ASD is referred to as autism,
and “autistic people” are referred to in identity-first
language.

Several reviews and meta-analyses show that overall,
using a variety of different tasks, autistic people show
reduced accuracy when recognising emotions (Harms
et al., 2010; Uljarevic & Hamilton, 2013). A further
review (Black et al., 2017) concluded that the cognitive
processes employed by autistic people are atypical, but
patterns across studies are inconsistent. These results
extend to the non-autistic population, with autistic traits
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predicting emotion recognition ability; people with higher
autistic traits perform more poorly overall (e.g., Martin
et al., 2019). Other studies, however, show that autistic
adults (e.g., Adolphs et al., 2001) and children (e.g.,
Shanok et al., 2019) perform comparably to non-autistic
peers.

These differences in emotion recognition have been
attributed to various factors. One argument is that autistic
people attend the eye regions of stimuli differently, which
has been evidenced across several studies (e.g., Kliemann
et al., 2012). Cuve et al.’s (2018) systematic review shows
that autistic adults typically attend the eye region differ-
ently to non-autistic people; most studies indicate reduced
attenuation of the eyes overall and initially. These factors
potentially lead to information loss and reduce the accu-
racy of emotion recognition. Other potential mechanisms
include atypical brain activity, evidenced by electroen-
cephalography studies (Black et al., 2017). However,
caution should be exercised here due to the heterogeneity
of autistic individuals and that these regions may be
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responsible for other processes; other tasks requiring
these regions are unaffected (South et al., 2008).

Disparity in findings may be attributable to method-
ological differences between studies, particularly the
nature of the tasks used. Some studies ask participants
to match pre-existing labels to emotion stimuli, while
others require participants to create their own labels.
The former approach may allow participants to employ
compensatory mechanisms (Harms et al., 2010), thus no
difference may be found between autistic and non-autistic
individuals in some cases. Other evidence has shown that
the type of stimuli used has a role to play. Photographs
lead to poorer emotion recognition in autistic children
while presenting cartoon-like images reveal no difference
(Rosset et al., 2008). Differences exist between static
and dynamic stimuli too, with autistic people being
disadvantaged when dynamic stimuli are used (Enticott
et al., 2014). Individual differences, such as age and
gender, also appear to influence emotion recognition. For
both autistic and non-autistic people, emotion recognition
abilities improve throughout childhood and adolescence
(Thomas et al., 2007) and women perform better than
their male peers on emotion recognition tasks (Sucksmith
et al., 2013).

Further individual differences to consider are intelli-
gence, familiarity, anxiety and co-occurring alexithymia.
Intelligence has been shown to predict emotion recog-
nition (for review see Schlegel et al., 2020), however, a
meta-analysis indicates that it does not account for emo-
tion recognition impairments experienced by autistic peo-
ple (Lozier et al., 2014). Familiarity is a known influence
on emotion recognition, particularly for autistic people.
There is evidence that autistic and non-autistic people per-
form comparably when viewing stimuli featuring familiar
people, such as their parents (Shanok et al., 2019). How-
ever, when the people in the stimuli are unfamiliar, group
differences are revealed in which autistic people iden-
tify the emotions less accurately than their non-autistic
peers (Harms et al., 2010; Pierce & Redcay, 2008; Shanok
et al., 2019). This implies that the people featured in
the stimuli are important when considering group differ-
ences. People with anxiety are more sensitive to negative
emotions (e.g., Gutiérrez-García & Calvo, 2017), how-
ever, this can lead to misclassification of other observed
emotions (Heuer et al., 2010). Autistic individuals may
also be affected, (e.g., avoiding viewing faces to avoid
anxiety Harms et al., 2010) but specific research is lack-
ing. One notable study found that, in children, anxi-
ety was unrelated to emotion recognition ability (Wong
et al., 2012). Lastly, alexithymia is an inability to identify
and describe one’s own emotions (Bird & Cook, 2013)
and is experienced by many autistic people (Kinnaird
et al., 2019), while remaining distinct from autism itself
(Cuve et al., 2021). Crucially, alexithymia has been shown
to predict a person’s emotion recognition ability, with

those with the condition performing worse on emotion
recognition tasks (Ola & Gullon-Scott, 2020).

Despite some inconsistencies in s from existing stud-
ies, overall, it appears that emotion recognition may be
challenging for some autistic people. As such, a range of
interventions have been developed. Reviews of interven-
tions for both emotion recognition (Berggren et al., 2018;
Kouo & Egel, 2016) and social skills (Jonsson et al., 2016)
show that, while there are benefits, the long-term impact
and generalisability of these programmes are not estab-
lished. Kouo and Egel (2016) noted that one factor which
may have impacted the effectiveness of emotion recogni-
tion interventions was the type and amount of contextual
information available within the learning process.

A review by Barrett et al. (2011) highlighted that con-
textual information can be communicated in different
ways including body language, situational cues, move-
ment and sound within stimuli. This concludes that con-
text is highly influential, that its integration into emotion
processing happens automatically and early in the pro-
cess. Research with atypical populations into the role of
context in emotion recognition is limited and the s are less
conclusive. Two studies including adult participants with
an intellectual disability (M = 35 and M = 45, respec-
tively), found contextual information can aid emotion
recognition (McKenzie et al., 2001; Scotland et al., 2016),
however, another with children (M = 12 years) found
absence of contextual information led to better emotion
recognition (Murray et al., 2018).

Early research with autistic children (M = 14 years)
found that they matched facial expressions to contexts less
accurately than their non-autistic peers (Hobson, 1986). A
later study found that the presence of context did not help
young people with autism (7–16 years) to recognise emo-
tions (Wright et al., 2008). A study of children and ado-
lescents (M = 10 years), showed contextual cues aid emo-
tion recognition for both autistic and non-autistic people;
however, this study used stimuli that did not depict facial
expressions (Metcalfe et al., 2019). Sasson et al. (2016)
found no significant differences in the emotion recog-
nition of autistic adults (M = 23 years), compared to
non-autistic controls (M = 35 years), when faces were
presented in isolation; but the former performed more
poorly when emotions were presented in context. These s
highlight a lack of clarity about context’s role in emotion
recognition for autistic people. Although it appears to be
less helpful for autistic, compared to non-autistic, adults.

Intervention studies suggest that context may be a rele-
vant factor. Golan et al. (2010) conducted an intervention
where children watched video clips of animated vehi-
cles with human faces which depicted and drew atten-
tion to different emotions across situations. The research
found children with autism who took part in the interven-
tion increased their use of emotion-relevant vocabulary
post-intervention. It was suggested that part of the reason

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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why their intervention was successful in improving emo-
tion recognition was the reduction in demands from con-
textual information. For example, the trains ran on tracks
which restricted the range of situations within which emo-
tions could occur. Furthermore, emotions were explicitly
identified and explained in context, thereby reducing the
need to interpret the contextual information.

Similarly, Conallen and Reed (2016), in an emo-
tion recognition intervention for children with autism
(N = 10), explicitly linked contextual information to emo-
tions. Black and white cartoon-based line drawings were
used to teach the children emotional vocabulary. Follow-
ing the intervention, participants were able to link the
drawings depicting each emotion to an appropriate con-
text where the emotion might be expressed. They could
subsequently generalise to untrained pictures. While this
study had a small sample size and the long-term impact
of the intervention is unclear, the s suggest that the type,
amount and presentation of contextual information used
may be important.

In summary, contextual information may play an
important role within socio-emotional interventions. At
present, however, the explicit role of context in facilitating
the emotion recognition of autistic people, particularly
adults, is underexplored. Similarly, the interplay between
autistic traits and context in the adult population remains
unclear. As differences in emotion recognition occur
throughout development (e.g., Thomas et al., 2007) and
both gender and age appear to impact emotion recogni-
tion (e.g., Sucksmith et al., 2013), the current study will
focus on adults and investigate the role of gender. While
intelligence, anxiety and alexithymia all have a role to
play, due to time constraints within testing sessions, these
were not explored in the current study. Familiarly was
also not investigated, the stimuli were unfamiliar to all
participants.

This study aims to address the question: how do autis-
tic adults perform on an emotion recognition task when
the level of contextual cues is changed? Second, the study
will examine the relationship between autistic traits and
the role of context. It is hypothesised that:

H1. Non-autistic people will more accurately identify the
emotions than autistic people.

H2. Women will identify the emotions more accurately
than men.

H3. Autistic people will show greater accuracy when con-
textual information is absent.

H4. People with lower autistic traits will identify emotions
more accurately than people with higher autistic traits.

H5. People with higher autistic traits will show greater
accuracy when contextual information is absent.

METHOD

Design

The study used a nested design, whereby participants
completed multiple emotion recognition trials, therefore,
trial responses are nested in participants. Performance on
the emotion task was used as the outcome (dependent)
variable and was predicted by the set of explanatory
(independent) variables.

Ethical approval was granted from Northumbria Uni-
versity’s Health and Life Sciences Ethics Committee.
Informed consent was obtained from all participants
in this study. Procedures performed in this research
involving human participants were in line with the 1964
Helsinki Declaration and its later amendments or com-
parable ethical standards. All participants included in the
study provided informed consent either in writing, or as
part of the online questionnaire.

Materials

First, participants provided demographic information
(e.g., diagnosis, gender) which were used as explanatory
variables.

Second, participants completed an emotion recogni-
tion task, used previously in other studies of emotion
recognition (see McKenzie et al., 2020). This contains
nine different emotions (happy, sad, neutral, surprise, dis-
gust, bored, angry, scared and worried) and there are three
stimuli for each emotion (one per level of context—see
below); there are 27 trials in total. Labels for emotions
were not revealed to participants. Participants were asked
to name emotions in a free-labelling format, whereby they
were presented with a textbox to write their answer in
while viewing the stimuli. These trials were presented
in blocks, displaying either no context, limited context
or high context stimuli. No context presented coloured
line drawings of a face. Limited context presented colour
photographs with limited information that was relevant
to the emotion being displayed. High context presented
colour photographs of emotions being displayed in sit-
uations that were congruous with the target emotion,
for example, a couple looking happy at their wedding
(Figure 1). Blocks were presented in a fixed order. Emo-
tions within each were presented in a fixed sequence that
differed between blocks. For further details, see https://
osf.io/gm9eu/.

This task was scored in a semi-automated way using
a Python script that compared each word in the partic-
ipant’s answers against a list of acceptable (synonyms)
words for each emotion. If a given answer was on this
list their answer was marked as correct. If not, it was
checked against all other emotion lists and marked incor-
rect if present (e.g., a happy emotion being labelled

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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No context Limited context High context

Figure 1. Examples of stimuli used at each level of context for the emotion “Happy.” Source: http://www.flickr.com/photos/kkoshy/2460058549;
http://www.flickr.com/photos/rileyroxx/225440099.

as sad), or on a list of words that were never cor-
rect (e.g., “unsure”). A response that was not in any of
the aforementioned lists, was manually marked by the
researchers as either correct or incorrect. These responses
were then added to the relevant list. The initial lists
of correct and incorrect words were constructed and
agreed upon prior to the scoring process and then checked
again at the end by multiple members of the research
team.

Correct answers were scored as 1 and incorrect as 0.
Performance on this task was the predictor variable.
The level of contextual information was an explanatory
variable.

Lastly, some participants were asked to complete the
original Autism-Spectrum Quotient (AQ; Baron-Cohen
et al., 2001). This is a measure of autistic-like traits and
is designed for people with average intelligence and read-
ing ability. Each item is a statement about the person’s
personality, which they respond to on a four-point Likert
scale (definitely agree to definitely disagree). Scores are
collapsed into either indicating (score = 1) or not indi-
cating (score = 0) an autistic-like trait, ing scores are
summed. Possible scores range from 0 to 50, with higher
scores indicating greater autistic-like traits. Baron-Cohen
et al. (2001) found that 80% of autistic people scored 32+,
while only 2% of the non-autistic participants scored this
high. In the current study, Cronbach’s alpha showed good
internal consistency (𝛼 = .87).

Procedure

Participants were recruited either online
(via social media) or in person. Prospective participants

were provided with information about the study, a link to
record consent and access to the study materials. Those
who took part offline were provided a paper equiva-
lent. Autistic participants were recruited online through
social media and an autism support charity. Autism
diagnosis was self-reported and not independently con-
firmed by the researchers, however, the charity only
provided support to people with a confirmed diagnosis of
autism.

Participants

A total of 546 participants started the survey and upon
removal of incomplete data, 425 participants remained.
Forty-six indicated that they were autistic (male = 26,
female = 16, other = 4; M = 28.78 years, SD = 9.83).
Of these, 26 participants were recruited from a charity
supporting autistic people (formal diagnosis required to
attend); 20 indicated they were autistic when providing
demographic information. Of the latter, on the AQ, 4
participants scored below the threshold of 32 (scoring
21, 26, 27, 29), 10 scored above 32, and 6 did not
complete the AQ. The non-autistic group comprised
379 participants (male = 91, female = 285, other = 3;
M = 29.47 years, SD = 13.34). Eight autistic people
reported an additional diagnosis: 6 “learning difficulty”
and 2 “other.” Thirty-three non-autistic people reported
additional diagnoses: 17 “learning difficulty,” 9 “physical
disability” and 7 “other.” Participants were excluded
if they had a severe visual impairment or a condition
with a strong evidence base related to emotion recog-
nition impairment other than autism (e.g., intellectual
disability).

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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Analysis

As the study was a nested design, with 27 trials nested
in each of the 425 participants, a multilevel logistic
model with a random intercept, at participant level, was
applied. This approach is suggested to have greater sta-
tistical power compared to other traditional approaches,
such as analysis of variances (Hoffman & Rovine,
2007).

The approach is to build a model that predicts the
outcome variable using the set of explanatory variables.
The explanatory (independent) variables were diagnosis
(autistic or not), level of contextual information (no,
limited and high) and gender. The outcome (dependent)
variable was correct response at trial level (0 = incorrect,
1 = correct). As the outcome variable is dichotomous,
a logistic model was used. First, a null model was
created with no explanatory variables. Subsequently,
explanatory variables were added incrementally based
on the hypotheses. First adding diagnosis, followed by
context, then gender and finally an interaction between
diagnosis and context. This allows the construction of
a comprehensive model that reveals which variables
influence the outcome. A subset of data was analysed
where AQ scores had been gathered from the participants.
Here the same analyses were run but with AQ score in
place of diagnosis. Analyses were run in R-3.5.1 (with
Ime4; Bates et al., 2012). For details, see https://osf.io/
gm9eu/.

RESULTS

Autism diagnosis analysis

Table 1 contains means and standard deviations, and
correlations between variables in the study. Correla-
tions were run to explore relationships between these
variables, whereby dichotomous variables were treated
as continuous variables (Khamis, 2008). Context was
not included as it contained three categories and was
a within-participant variable, which could therefore
only correlate with the proportion of correctly identified
emotions. Correlations indicated a relationship between

diagnosis and gender, and diagnosis and correctly
identified stimuli.

Change in model fit was judged according to change in
fit criteria (Burnham & Anderson, 2004). The null model
was substantially improved upon with the inclusion of
autism diagnosis (ΔAIC = 18; ΔBIC = 11; Δ≈ 10 is
suggested to be a very strong improvement). The addi-
tion of other variables did not improve model fit, mean-
ing the inclusion of level of context does not improve
modelling of participants correctly identifying emotions.
Model 2 shows the best fit, and odds ratios indicate that
autism diagnosis decreases the odds of correctly identify-
ing emotions by 1.61 (1/0.620). In all, autism diagnosis
is associated with poorer emotion recognition. Figure 2
summarises this finding (Tables 2 and 3).

AQ analysis

The results from a sub-set of 194 participants who had
provided complete AQ responses were analysed. Table 4
shows the means, standard deviations and correlations
between variables in the study. Correlations indicated
a relationship between correctly identified stimuli, and
both diagnosis and AQ score. There was also a moder-
ately strong correlation between AQ score and diagno-
sis, and for this reason we decided not to include both
variables in a model, but instead focus on AQ in this
analysis.

As before, change in model fit was judged according
to change in fit criteria (AIC/BIC; Burnham & Ander-
son, 2004). The null model was substantially improved
upon with the inclusion of AQ score (ΔAIC = 10;
ΔBIC = 13). Addition of other variables, including con-
text, did not improve model fit, which indicates context
was not associated with emotion recognition accuracy.
Model 2 shows the best fit, and odds ratios indicate that 1
point increase on the AQ decreases the odds of correctly
identifying emotions by a factor of 1.02 (1/0.983; i.e., a
decrease in the odds of recognition by a factor of 1.02
per 1 AQ point increase). In all, higher AQ score diag-
nosis is associated with poorer emotion recognition (see
Table 5 for logit coefficients and model fit; see Table 6 for
an overview of odds ratios).

TABLE 1
Means, standard deviations and correlations with confidence intervals

Variable M (SD) Age Gender Autism diagnosis

Age 29.40 (13.00)
Gender 1.74 (0.47) −.01 [−.11, .08]
Autism diagnosis 0.11 (0.31) −.02 [−.11, .08] −.16** [−.25, −.07]
Proportion correct 0.67 (0.15) −.05 [−.15, .04] .10* [.00, .19] −.22** [−.31, −.13]

Note: Coding for gender is: 1 = male, 2 = female. The coding for autism diagnosis is: 0 = non-autistic, 1 = autistic. Proportion correct refers to the
mean score of correctly identified emotions across trials: 0 = incorrect, 1 = correct. Values in square brackets indicate the 95% CI. CI = confidence
interval. ∗p < .05. ∗∗p < .01.

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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Figure 2. Violin plots showing the results of model 2.

DISCUSSION

This study contributes to the small body of existing
research investigating contextual information’s role in
the emotion recognition of autistic adults. The study was
designed to reduce compensatory mechanisms through
its use of a free labelling task (Harms et al., 2010) and,
as it is influential (Sucksmith et al., 2013), the role of
gender. The stimuli in the study were comparable to those
in interventions and assessments of emotion recognition,
used in clinical and educational settings (e.g., Murray
et al., 2018).

Hypotheses H1 and H4, which states that non-autistic
people and people with lower autistic traits will more
accurately recognise emotions than autistic people and
people with higher autistic traits, were supported; find-
ings which are consistent with past research (see Martin
et al., 2019; Uljarevic & Hamilton, 2013). Decoding emo-
tions is central to social interaction (Harms et al., 2010),
therefore, the results suggest that autistic adults may be at
a disadvantage in social relationships. They also indicate
a greater number of autistic traits leads to poorer emotion
recognition, however, this effect is across both autistic
and non-autistic participants. It is not possible to assess

TABLE 2
Model summaries of diagnosis multilevel logistic models (fixed effects)

Correct

Model 1 Model 2 Model 3 Model 4 Model 5

Autism diagnosis −0.478*** −0.478*** −0.454*** −0.376**
Context: limited 0.035 0.035 0.038
Context: high 0.074 0.074 0.107*
Gender 0.095
Autism diagnosis× context: medium −0.027
Autism diagnosis× context: high −0.276
Intercept 0.756*** 0.807*** 0.770*** 0.603*** 0.759***
N 11,475 11,475 11,475 11,475 11,475
Log-likelihood −7139.344 −7129.147 −7128.051 −7127.141 −7126.120
AIC 14,282.690 14,264.300 14,266.100 14,266.280 14,266.240
BIC 14,297.390 14,286.340 14,302.840 14,310.370 14,317.680

Note: Components included in model can be identified by the presence of a complete cell in a particular row. Model 1 is the null model. Reference
category for “context” is none. AIC = Akaike’s information criteria; BIC = Bayesian information criteria. ∗p <.05. ∗∗p <.01. ∗∗∗p <.001.

TABLE 3
Odds ratios for selected models in the diagnosis analysis, corresponding to Table 2

Correct

Model 2 Model 3 Model 4 Model 5

Autism diagnosis 0.620*** 0.620*** 0.635*** 0.686**
Context: limited 1.036 1.036 1.039
Context: high 1.077 1.077 1.113*
Gender 1.099
Autism diagnosis× context: medium 0.973
Autism diagnosis× context: high 0.758

Note: Components included in model can be identified by the presence of a complete cell in a particular row. Model 1 is the null model. Reference
category for “context” is none. ∗p <.05. ∗∗p <.01. ∗∗∗p <.001.

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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TABLE 4
Means, standard deviations and correlations with confidence intervals

Variable M (SD) Age Gender Autism diagnosis AQ score

Age 29.54 (13.25)
Gender 1.72 (0.51) .04 [−.10, .18]
Autism diagnosis 0.15 (0.36 .02 [−.12, .16] −.13 [−.26, .01]
Proportion correct 0.66 (0.13) −.20** [−.33, .06] .08 [−.06, .22] −.21** [−.34, −.07]
AQ score 18.79 (8.41) −.00 [−.14, .14] −.08 [−.22, .06] .56** [.45, .65] −.24** [−.37, −.10]

Note: Coding for gender is: 1 = male, 2 = female. The coding for autism diagnosis is: 0 = non-autistic, 1 = autistic. Proportion correct refers to the mean
score of correctly identified emotions across trials: 0 = incorrect, 1 = correct. Values in square brackets indicate the 95% CI. AQ = Autism-Spectrum
Quotient; CI = confidence interval. ∗p <.05. ∗∗p <.01.

TABLE 5
Model summaries of AQ score multilevel logistic models (fixed effects)

Correct

Model 1 Model 2 Model 3 Model 4 Model 5

AQ −0.018*** −0.018*** −0.017*** −0.014
Context: medium −0.019 −0.019 −0.045
Context: high 0.059 0.059 0.303
Gender 0.077
AQ× context: medium 0.001
AQ× context: high −0.013
Constant 0.717*** 1.048*** 1.035*** 0.895*** 0.964***
N 5238 5238 5238 5238 5238
Log-likelihood −3303.079 −3297.288 −3296.672 −3296.257 −3295.085
AIC 6610.158 6600.576 6603.344 6604.513 6604.170
BIC 6623.286 6620.267 6636.162 6643.895 6650.115

Note: Components included in model can be identified by the presence of a complete cell in a particular row. Model 1 is the null model. Reference
category for “context” is none. ‘AIC’ indicates Akaike’s Information Criteria; AQ = Autism-Spectrum Quotient; ‘BIC’ indicates Bayesian Information
Criteria. ∗p <.05. ∗∗p <.01. ∗∗∗p <.001.

TABLE 6
Odds ratios for selected models in the AQ score analysis,

corresponding to Table 5

Correct

Model 2 Model 3 Model 4 Model 5

AQ 0.983*** 0.983*** 0.983∗∗∗ 0.986
Context: medium 0.982 0.982 0.956
Context: high 1.061 1.061 1.354
Gender 1.080
AQ× context: medium 1.001
AQ× context: high 0.987

Note: Components included in model can be identified by the presence
of a complete cell in a particular row. Model 1 is the null model.
Reference category for “context” is none. AQ = Autism-Spectrum
Quotient. ∗p <.05. ∗∗p <.01. ∗∗∗p <.001.

if this effect holds for autistic people specifically from
the current research, due to the relatively low number
of autistic participants with complete AQ responses. No
support was found for the second hypothesis H2, which
states that females will show superior emotion recog-
nition skills, as no effect of gender was found. While
gender may be influential in other studies, most of the
variation in the current sample is attributed to the person’s
diagnostic status. It should be noted that compared to the

previous research which has investigated context’s role,
the autistic adults in the current study are older than those
in other studies (see Hobson, 1986; Metcalfe et al., 2019;
Sasson et al., 2016; Wright et al., 2008).

The main aim of the study was to explore the role of
contextual information on emotion recognition in autistic
adults. Hypotheses H3 and H5, which states that autis-
tic people and people with higher autistic traits will show
greater accuracy in the absence of contextual informa-
tion, was rejected as no effect of contextual information
on emotion recognition ability was found. The present
study adds to the limited research in this area, demon-
strating contextual cues do not aid autistic adults identify
emotions. Sasson et al. (2016) found that autistic people
performed poorer than non-autistic people in the presence
of context and the current research makes the same find-
ing. Unlike Sasson et al., the present study showed that
emotion recognition by autistic people was also poorer in
the absence of contextual cues. Furthermore, non-autistic
people recognised emotions more accurately, in line with
previous research (see Uljarevic & Hamilton, 2013).

Despite past research indicating that contextual
information influences the emotion recognition (Barrett
et al., 2011), the present study found no such effect. This
may be due to the task that was used. While previous

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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research using the same task found emotion recogni-
tion varied according to context, this was primarily
with children and people with an intellectual disability
(McKenzie et al., 2001; Scotland et al., 2016), unlike the
adults without learning disability in the current research.
This suggests that the impact of context, and the most
helpful level of context, may depend upon the person’s
ability to ignore extraneous cues irrelevant to the emotion
(Murray et al., 2018). While stimuli revealed differences
between autistic and non-autistic participants, the present
study suggests that other group-level factors may also
be relevant. The older age and higher ability of all par-
ticipants may have meant that they were able to focus
on relevant cues and ignore extraneous information,
across all levels of context. This is, however, speculative
as no measures of executive ability or IQ were used
in this study. Crucially, the fact that context impacts
results differently across studies using the same stimuli,
implies that the sample has a role to play; this could
be investigated in future research by measuring IQ and
assessing its interaction with context. In addition, the
stimuli here were static and lacked the complexity of
real-world encounters, where emotions are dynamic and
often fleeting. Research indicates autistic people show
different patterns of brain activation when viewing static
and dynamic stimuli (Pelphrey et al., 2007), and are more
likely to attend the faces of static rather than dynamic
stimuli (Speer et al., 2007). This suggests that complexity
influences how stimuli are attended and processed.

The effect of context may also have differed depend-
ing upon the emotion being depicted. Due to the nature
of the task used in the present study (one display of each
emotion per level of context), further analysis of specific
emotions would be underpowered. It must be acknowl-
edged, however, that the emotions presented can influence
emotion recognition accuracy, as seen in previous work
which shows some difficulties may be emotion specific
(Black et al., 2017; Harms et al., 2010; Sowden et al.,
2021).

Additional research into emotion recognition and con-
text is needed, which addresses both issues. This has
begun in studies with children with autism and the
non-autistic adult population (see Martin et al., 2019;
Metcalfe et al., 2019). These studies use CGI animated
videos and reveal that an autism diagnosis, increased
autistic-like-traits, and a lack of contextual cues lead to
less accurate emotion perception. These studies however,
are devoid of facial expression and rely solely on body
movement and gesture; both facial and body expressions
should be integrated in future research, to create a more
ecologically valid investigation of emotion. In addition,
understanding the role of context at different stages of
the developmental trajectory of emotion recognition, in
autistic people, may prove valuable. This may extend
the understanding the socio-emotional development of
autistic people, while also informing the development of

effective interventions with long-lasting and generalisable
effects (Kouo & Egel, 2016).

Limitations

The first limitation relates to the generalisability of the
results. As only a subset of autistic people was included,
it cannot be assumed that these results apply to all autistic
people. A second limitation was that the participants’
autism diagnoses were based on self-report. While many
autistic participants were recruited through a charity,
that required evidence of diagnosis to provide support,
the diagnostic status of those who were recruited via
social media is less certain. The AQ scores of the latter
group, in-part supported this self-report, but several
participants did not complete the AQ. A third limitation
was that the study used static emotion stimuli and the use
of hand-drawn cartoon-like imagery in the no-context
condition, rather than ecologically valid and dynamic
stimuli. As shown by Rosset et al. (2008) autistic people
often find cartoon-like expressions easier to decode than
more realistic expressions, however, no evidence to that
effect was found here. While results here may not extrap-
olate to encounters of emotion displays in the real world,
these stimuli were chosen to reflect materials commonly
used in assessments of, and interventions, for emotion
recognition (e.g., Wood & Kroese, 2007). It is important
to explore the impact of context in these types of stimuli
to inform future interventions. A further notable point
is the group sample size imbalance, specifically that the
group of autistic people was smaller than the non-autistic
group. While this can poses an issue for some analysis
strategies, it is not necessarily a cause for concern when
multilevel modelling is applied (see Twisk, 2006); this is
the principal reason for its application in the present study.

CONCLUSION

These results indicate that autistic adults are less accurate
on tasks of emotion recognition than non-autistic adults.
Gender and contextual information were not found to
influence emotion recognition accuracy. While this study
adds to the limited research on the topic of autism, emo-
tion recognition and context, further research is required.
This would aim to ascertain whether context impacts spe-
cific emotions, as well as implementing more ecologically
valid, dynamic stimuli.

Data availability statement

Data and supplementary materials available on the Open
Science Framework (OSF) at https://osf.io/gm9eu/.

Manuscript received May 2021
Revised manuscript accepted January 2022

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.



CONTEXT, EMOTION RECOGNITION AND AUTISM 9

REFERENCES

Adolphs, R., Sears, L., & Piven, J. (2001). Abnormal processing
of social information from faces in autism. Journal of Cog-
nitive Neuroscience, 13, 232–240. https://doi.org/10.1162/
089892901564289

American Psychiatric Association (APA). (2013). Diagnostic
and statistical manual of mental disorders (DSM-5). Ameri-
can Psychiatric Association.

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., &
Clubley, E. (2001). The autism-spectrum quotient (AQ):
Evidence from asperger syndrome/high-functioning autism,
males and females, scientists and mathematicians. Journal of
Autism and Developmental Disorders, 31, 5–17. https://doi
.org/10.1023/A:1005653411471

Barrett, L. F., Mesquita, B., & Gendron, M. (2011). Context
in emotion perception. Current Directions in Psycho-
logical Science, 20, 286–290. https://doi.org/10.1177/
0963721411422522

Bates, D., Maechler, M., & Bolker, B. (2012). lme4: Linear
mixed-effects models using S4 classes.

Berggren, S., Fletcher-Watson, S., Milenkovic, N., Marschik,
P. B., Bölte, S., & Jonsson, U. (2018). Emotion recog-
nition training in autism spectrum disorder: A systematic
review of challenges related to generalizability. Develop-
mental Neurorehabilitation, 21, 141–154. https://doi.org/10
.1080/17518423.2017.1305004

Bird, G., & Cook, R. (2013). Mixed emotions: The contribution
of alexithymia to the emotional symptoms of autism. Trans-
lational Psychiatry, 3(7), e285. https://doi.org/10.1038/tp
.2013.61

Black, M. H., Chen, N. T. M., Iyer, K. K., Lipp, O. V., Bölte,
S., Falkmer, M., Tan, T., & Girdler, S. (2017). Mechanisms
of facial emotion recognition in autism spectrum disorders:
Insights from eye tracking and electroencephalography. Neu-
roscience & Biobehavioral Reviews, 80, 488–515. https://doi
.org/10.1016/j.neubiorev.2017.06.016

Burnham, K. P., & Anderson, D. R. (2004). Multimodel infer-
ence: Understanding AIC and BIC in model selection. Soci-
ological Methods & Research, 33, 261–304. https://doi.org/
10.1177/0049124104268644

Conallen, K., & Reed, P. (2016). A teaching procedure to help
children with autistic spectrum disorder to label emotions.
Research in Autism Spectrum Disorders, 23, 63–72. https://
doi.org/10.1016/j.rasd.2015.11.006

Cuve, H. C., Gao, Y., & Fuse, A. (2018). Is it avoidance
or hypoarousal? A systematic review of emotion recogni-
tion, eye-tracking, and psychophysiological studies in young
adults with autism spectrum conditions. Research in Autism
Spectrum Disorders, 55, 1–13. https://doi.org/10.1016/j.rasd
.2018.07.002

Cuve, H. C., Murphy, J., Hobson, H., Ichijo, E., Catmur, C., &
Bird, G. (2021). Are autistic and alexithymic traits distinct? A
factor-analytic and network approach. Journal of Autism and
Developmental Disorders. https://doi.org/10.1007/s10803-
021-05094-6

Enticott, P. G., Kennedy, H. A., Johnston, P. J., Rinehart, N. J.,
Tonge, B. J., Taffe, J. R., & Fitzgerald, P. B. (2014). Emotion
recognition of static and dynamic faces in autism spectrum
disorder. Cognition and Emotion, 28(6), 1110–1118. https://
doi.org/10.1080/02699931.2013.867832

Golan, O., Ashwin, E., Granader, Y., McClintock, S., Day, K.,
Leggett, V., & Baron-Cohen, S. (2010). Enhancing emotion
recognition in children with autism spectrum conditions: An
intervention using animated vehicles with real emotional
faces. Journal of Autism and Developmental Disorders, 40,
269–279. https://doi.org/10.1007/s10803-009-0862-9

Gutiérrez-García, A., & Calvo, M. G. (2017). Social anxiety and
threat-related interpretation of dynamic facial expressions:
Sensitivity and response bias. Personality and Individual
Differences, 107, 10–16. https://doi.org/10.1016/j.paid.2016
.11.025

Harms, M. B., Martin, A., & Wallace, G. L. (2010). Facial
emotion recognition in autism spectrum disorders: A review
of behavioral and neuroimaging studies. Neuropsychology
Review, 20, 290–322. https://doi.org/10.1007/s11065-010-
9138-6

Heuer, K., Lange, W.-G., Isaac, L., Rinck, M., & Becker, E. S.
(2010). Morphed emotional faces: Emotion detection and
misinterpretation in social anxiety. Journal of Behavior Ther-
apy and Experimental Psychiatry, 41(4), 418–425. https://
doi.org/10.1016/j.jbtep.2010.04.005

Hobson, R. P. (1986). The autistic child’s appraisal of expres-
sions of emotion. Journal of Child Psychology and Psychia-
try, 27, 321–342. https://doi.org/10.1111/j.1469-7610.1986
.tb01836.x

Hoffman, L., & Rovine, J. M. (2007). Multilevel models for
the experimental psychologist: Foundations and illustrative
examples. Behavior Research Methods, 39, 101–117.

Jonsson, U., Olsson, N. C., & Bölte, S. (2016). Can findings
from randomized controlled trials of social skills training
in autism spectrum disorder be generalized? The neglected
dimension of external validity. Autism, 20, 295–305. https://
doi.org/10.1177/1362361315583817

Khamis, H., (2018). Measures of association: How to choose?
Journal of Diagnostic Medical Sonography (Vol. 24, pp.
155-167): SAGE Publications, Sage CA: Los Angeles, CA.

Kinnaird, E., Stewart, C., & Tchanturia, K. (2019). Inves-
tigating alexithymia in autism: A systematic review and
meta-analysis. European Psychiatry, 55, 80–89. https://doi
.org/10.1016/j.eurpsy.2018.09.004

Kliemann, D., Dziobek, I., Hatri, A., Baudewig, J., & Heekeren,
H. R. (2012). The role of the amygdala in atypical gaze
on emotional faces in autism spectrum disorders. Journal of
Neuroscience, 32(28), 9469–9476. https://doi.org/10.1523/
jneurosci.5294-11.2012

Kouo, J. L., & Egel, A. L. (2016). The effectiveness of interven-
tions in teaching emotion recognition to children with autism
spectrum disorder. Review Journal of Autism and Devel-
opmental Disorders, 3, 254–265. https://doi.org/10.1007/
s40489-016-0081-1

Lozier, L. M., Vanmeter, J. W., & Marsh, A. A. (2014).
Impairments in facial affect recognition associated with
autism spectrum disorders: A meta-analysis. Development
and Psychopathology, 26(4pt1), 933–945. https://doi.org/10
.1017/s0954579414000479

Martin, R., McKenzie, K., Metcalfe, D., Pollet, T., & McCarty,
K. (2019). A preliminary investigation into the relationship
between empathy, autistic like traits and emotion recognition.
Personality and Individual Differences, 137, 12–16. https://
doi.org/10.1016/J.PAID.2018.07.039

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.

https://doi.org/10.1162/089892901564289
https://doi.org/10.1162/089892901564289
https://doi.org/10.1023/A:1005653411471
https://doi.org/10.1023/A:1005653411471
https://doi.org/10.1177/0963721411422522
https://doi.org/10.1177/0963721411422522
https://doi.org/10.1080/17518423.2017.1305004
https://doi.org/10.1080/17518423.2017.1305004
https://doi.org/10.1038/tp.2013.61
https://doi.org/10.1038/tp.2013.61
https://doi.org/10.1016/j.neubiorev.2017.06.016
https://doi.org/10.1016/j.neubiorev.2017.06.016
https://doi.org/10.1177/0049124104268644
https://doi.org/10.1177/0049124104268644
https://doi.org/10.1016/j.rasd.2015.11.006
https://doi.org/10.1016/j.rasd.2015.11.006
https://doi.org/10.1016/j.rasd.2018.07.002
https://doi.org/10.1016/j.rasd.2018.07.002
https://doi.org/10.1007/s10803-021-05094-6
https://doi.org/10.1007/s10803-021-05094-6
https://doi.org/10.1080/02699931.2013.867832
https://doi.org/10.1080/02699931.2013.867832
https://doi.org/10.1007/s10803-009-0862-9
https://doi.org/10.1016/j.paid.2016.11.025
https://doi.org/10.1016/j.paid.2016.11.025
https://doi.org/10.1007/s11065-010-9138-6
https://doi.org/10.1007/s11065-010-9138-6
https://doi.org/10.1016/j.jbtep.2010.04.005
https://doi.org/10.1016/j.jbtep.2010.04.005
https://doi.org/10.1111/j.1469-7610.1986.tb01836.x
https://doi.org/10.1111/j.1469-7610.1986.tb01836.x
https://doi.org/10.1177/1362361315583817
https://doi.org/10.1177/1362361315583817
https://doi.org/10.1016/j.eurpsy.2018.09.004
https://doi.org/10.1016/j.eurpsy.2018.09.004
https://doi.org/10.1523/jneurosci.5294-11.2012
https://doi.org/10.1523/jneurosci.5294-11.2012
https://doi.org/10.1007/s40489-016-0081-1
https://doi.org/10.1007/s40489-016-0081-1
https://doi.org/10.1017/s0954579414000479
https://doi.org/10.1017/s0954579414000479
https://doi.org/10.1016/J.PAID.2018.07.039
https://doi.org/10.1016/J.PAID.2018.07.039


10 METCALFE ET AL.

McKenzie, K., Matheson, E., McKaskie, K., Hamilton, L., &
Murray, G. C. (2001). A picture of happiness. Learning Dis-
ability Practice, 4, 26–29. https://doi.org/10.7748/ldp2001
.05.4.1.26.c1451

McKenzie, K., Murray, A., Murray, K., O’Donnell, M., Murray,
G. C., Metcalfe, D., & McCarty, K. (2020). An evaluation of
the distribution properties, factor structure, and item response
profile of an assessment of emotion recognition. Heliyon, 6,
e03572. https://doi.org/10.1016/j.heliyon.2020.e03572

Metcalfe, D., McKenzie, K., McCarty, K., & Pollet, T. (2019).
Emotion recognition from body movement and gesture in
children with autism spectrum disorder is improved by sit-
uational cues. Research in Developmental Disabilities, 86,
1–10. https://doi.org/10.1016/j.ridd.2018.12.008

Murray, G., McKenzie, K., Murray, A., Whelan, K., Cossar, J.,
Murray, K., & Scotland, J. (2018). The impact of contextual
information on the emotion recognition of children with an
intellectual disability. Journal of Applied Research in Intel-
lectual Disabilities., 32, 152–158. https://doi.org/10.1111/
jar.12517

Ola, L., & Gullon-Scott, F. (2020). Facial emotion recognition
in autistic adult females correlates with alexithymia, not
autism. Autism, 24(8), 2021–2034. https://doi.org/10.1177/
1362361320932727

Pelphrey, K. A., Morris, J. P., McCarthy, G., & Labar, K. S.
(2007). Perception of dynamic changes in facial affect and
identity in autism. Social Cognitive and Affective Neuro-
science, 2, 140–149. https://doi.org/10.1093/scan/nsm010

Pierce, K., & Redcay, E. (2008). Fusiform function in children
with an autism spectrum disorder is a matter of “who”. Bio-
logical Psychiatry, 64(7), 552–560. https://doi.org/10.1016/
j.biopsych.2008.05.013

Rosset, D. B., Rondan, C., Da Fonseca, D., Santos, A.,
Assouline, B., & Deruelle, C. (2008). Typical emotion
processing for cartoon but not for real faces in children
with autistic spectrum disorders. Journal of Autism and
Developmental Disorders, 38(5), 919–925. https://doi.org/
10.1007/s10803-007-0465-2

Sasson, N. J., Pinkham, A. E., Weittenhiller, L. P., Faso, D. J.,
& Simpson, C. (2016). Context effects on facial affect
recognition in schizophrenia and autism: Behavioral and
eye-tracking evidence. Schizophrenia Bulletin, 42, 675–683.
https://doi.org/10.1093/schbul/sbv176

Schlegel, K., Palese, T., Mast, M. S., Rammsayer, T. H., Hall,
J. A., & Murphy, N. A. (2020). A meta-analysis of the
relationship between emotion recognition ability and intel-
ligence. Cognition and Emotion, 34(2), 329–351. https://doi
.org/10.1080/02699931.2019.1632801

Scotland, J. L., McKenzie, K., Cossar, J., Murray, A., & Michie,
A. (2016). Recognition of facial expressions of emotion by
adults with intellectual disability: Is there evidence for the
emotion specificity hypothesis? Research in Developmental
Disabilities, 48, 69–78. https://doi.org/10.1016/j.ridd.2015
.10.018

Shanok, N. A., Jones, N. A., & Lucas, N. N. (2019). The nature
of facial emotion recognition impairments in children on
the autism spectrum. Child Psychiatry & Human Develop-
ment, 50(4), 661–667. https://doi.org/10.1007/s10578-019-
00870-z

South, M., Ozonoff, S., Suchy, Y., Kesner, R. P., McMahon,
W. M., & Lainhart, J. E. (2008). Intact emotion facilitation
for nonsocial stimuli in autism: Is amygdala impairment in
autism specific for social information? Journal of the Inter-
national Neuropsychological Society, 14(1), 42–54. https://
doi.org/10.1017/S1355617708080107

Sowden, S., Schuster, B. A., Keating, C. T., Fraser, D. S., &
Cook, J. L. (2021). The role of movement kinematics in facial
emotion expression production and recognition. Emotion, 21,
1041–1061. https://doi.org/10.1037/emo0000835

Speer, L. L., Cook, A. E., McMahon, W. M., & Clark, E.
(2007). Face processing in children with autism. Autism, 11,
265–277. https://doi.org/10.1177/1362361307076925

Sucksmith, E., Allison, C., Baron-Cohen, S., Chakrabarti, B.,
& Hoekstra, R. A. A. (2013). Empathy and emotion recog-
nition in people with autism, first-degree relatives, and
controls. Neuropsychologia, 51, 98–105. https://doi.org/10
.1016/j.neuropsychologia.2012.11.013

Thomas, L. A., De Bellis, M. D., Graham, R., & LaBar, K. S.
(2007). Development of emotional facial recognition in
late childhood and adolescence. Developmental Science,
10, 547–558. https://doi.org/10.1111/j.1467-7687.2007
.00614.x

Twisk, J. W. R. (2006). Applied multilevel analysis: A practical
guide for medical researchers. Cambridge University Press.
https://doi.org/10.1017/CBO9780511610806

Uljarevic, M., & Hamilton, A. (2013). Recognition of emotions
in autism: A formal meta-analysis. Journal of Autism and
Developmental Disorders, 43, 1517–1526. https://doi.org/10
.1007/s10803-012-1695-5

Wong, N., Beidel, D. C., Sarver, D. E., & Sims, V. (2012).
Facial emotion recognition in children with high functioning
autism and children with social phobia. Child Psychiatry
& Human Development, 43(5), 775–794. https://doi.org/10
.1007/s10578-012-0296-z

Wood, P. M., & Kroese, B. S. (2007). Enhancing the emotion
recognition skills of individuals with learning disabilities:
A review of the literature. Journal of Applied Research
in Intellectual Disabilities, 20, 576–579. https://doi.org/10
.1111/j.1468-3148.2006.00355.x

Wright, B., Clarke, N., Jordan, J., Young, A. W., Clarke, P.,
Miles, J., Nation, K., Clarke, L., & Williams, C. (2008).
Emotion recognition in faces and the use of visual context
in young people with high-functioning autism spectrum
disorders. Autism, 12, 607–626. https://doi.org/10.1177/
1362361308097118

© 2022 The Authors. International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.

https://doi.org/10.7748/ldp2001.05.4.1.26.c1451
https://doi.org/10.7748/ldp2001.05.4.1.26.c1451
https://doi.org/10.1016/j.heliyon.2020.e03572
https://doi.org/10.1016/j.ridd.2018.12.008
https://doi.org/10.1111/jar.12517
https://doi.org/10.1111/jar.12517
https://doi.org/10.1177/1362361320932727
https://doi.org/10.1177/1362361320932727
https://doi.org/10.1093/scan/nsm010
https://doi.org/10.1016/j.biopsych.2008.05.013
https://doi.org/10.1016/j.biopsych.2008.05.013
https://doi.org/10.1007/s10803-007-0465-2
https://doi.org/10.1007/s10803-007-0465-2
https://doi.org/10.1093/schbul/sbv176
https://doi.org/10.1080/02699931.2019.1632801
https://doi.org/10.1080/02699931.2019.1632801
https://doi.org/10.1016/j.ridd.2015.10.018
https://doi.org/10.1016/j.ridd.2015.10.018
https://doi.org/10.1007/s10578-019-00870-z
https://doi.org/10.1007/s10578-019-00870-z
https://doi.org/10.1017/S1355617708080107
https://doi.org/10.1017/S1355617708080107
https://doi.org/10.1037/emo0000835
https://doi.org/10.1177/1362361307076925
https://doi.org/10.1016/j.neuropsychologia.2012.11.013
https://doi.org/10.1016/j.neuropsychologia.2012.11.013
https://doi.org/10.1111/j.1467-7687.2007.00614.x
https://doi.org/10.1111/j.1467-7687.2007.00614.x
https://doi.org/10.1017/CBO9780511610806
https://doi.org/10.1007/s10803-012-1695-5
https://doi.org/10.1007/s10803-012-1695-5
https://doi.org/10.1007/s10578-012-0296-z
https://doi.org/10.1007/s10578-012-0296-z
https://doi.org/10.1111/j.1468-3148.2006.00355.x
https://doi.org/10.1111/j.1468-3148.2006.00355.x
https://doi.org/10.1177/1362361308097118
https://doi.org/10.1177/1362361308097118

