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ABSTRACT 

Objective: Mood Assessment via Animated Charac-
ters (MAAC) is a novel, computer-based instrument 
to improve assessment and communication about 
feelings in young children with internalizing distress. 
Well-validated assessment instruments are lacking 
for those under age eight years. Method: Children 
ages 4 - 10 years with primary diagnosis of anxiety 
disorder (n = 74; 33 boys, 41 girls) or no diagnosis (n 
= 83; 40 boys, 43 girls) completed MAAC for 16 feel- 
ings. Those 8 - 10 years also completed standardized 
measures of internalizing symptoms. Results: MAAC’s 
emotions clustered into positive, negative, fearful, and 
calm/neutral factors. Clinical children rated them- 
selves less positive (difference score −3.18; p = 0.002) 
and less calm/neutral (difference score −2.06; p = 
0.04), and explored fewer emotions spontaneously 
(difference score = −2.37; p = 0.02) than nonanxious 
controls. Older children’s responses correlated with 
scores on several standardized measures. Conclusions: 
MAAC appears to be highly engaging, with clinical 
utility in the assessment of young anxious children. 
Applications in other populations are considered for 
future study. 
 
Keywords: Anxiety; Children; Perception of Emotion; 
Computer Animation; Assessment 

1. INTRODUCTION 

Mood and anxiety disorders are prevalent mental health 
problems that often begin in the preschool or early 
school years [1]. Their long term impact on development 
can be severe (risk of academic and career impairments, 
family dysfunction, social isolation, substance abuse) [1, 
2]. Therefore, it is imperative to accurately assess young 

children with these problems to ensure early interven- 
tion.  

The ability to identify, label, and discuss one’s own 
feelings is an important mental health skill. Termed 
“emotional competence” or “emotional understanding”, 
this ability predicts later academic competence in pre-
schoolers, and its absence has been linked to parent- and 
teacher-reports of mental health symptoms in this age 
group [3,4]. Emotional responses are largely physiologi- 
cal in infants, but become linked to specific cognitions 
and actions with experience and development [5]. Emo- 
tional understanding develops gradually, beginning with 
basic emotions (e.g., anger, fear, surprise, disgust) in 
very young children, then expanding to include social 
emotions (e.g., shame, jealousy), and finally including 
subtle distinctions between emotions of similar valence 
(e.g., for positive valence: distinguishing surprised ver- 
sus happy) [6]. 

Researchers in the development of emotions and cog-
nitive behavioral theorists have both linked children’s 
internalizing psychopathology to learned, maladaptive 
connections between emotions, cognitions, and actions 
[5,7,8]. For example, children with anxiety disorders 
often assume a situation is dangerous and try to avoid it 
if they have experienced an unpleasant degree of emo- 
tional arousal in the situation in the past, even if the 
situation is not truly dangerous. Overcoming their anxi- 
ety involves not only exposure to the feared situation but 
also developing adaptive cognitions and actions in re- 
sponse to anxious feelings. Unfortunately, many of these 
children struggle to identify and label their feelings [9,10] 
(i.e., show low emotional competence), resulting in con- 
tinued maladaptive cognitive and behavioral responses, 
and continued symptoms. Helping these children accu- 
rately label and discuss their feelings is thus a crucial 
aspect of both assessment and intervention.  

Unfortunately, psychological assessment of children in 
this age group is laden with difficulty (reviewed in [11]). 
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Most well-validated instruments for eliciting internaliz- 
ing symptoms target children ages 8 and above [1,11]. 
Even if administered orally, such measures may not be 
valid in younger children due to their limited vocabulary 
for feelings [11,12]. Therefore, clinicians often rely on 
interviews of the child (sometimes assisted by play ma- 
terials), but still find that young children struggle to 
communicate internally experienced affective states [9, 
10]. Consequently, assessment of feelings often relies on 
parent- or teacher-reports, even though reports from such 
informants generally correspond poorly to the child’s 
self-reports [13,14]. Furthermore, by relying on them we 
miss the opportunity to foster the child’s ability to com- 
municate about feelings. This ability is a prerequisite for 
effective psychotherapies (e.g., cognitive- behavioral the- 
rapy) [7]. A few static pictorial scales for internalizing 
symptoms exist (e.g. Koala Fear Questionnaire) [15], but 
static images have been found to be less recognizable 
and less preferred than animated images by young chil- 
dren [16].  

Animation-based instruments offer a promising option 
for assessing young children’s feelings, with limited re- 
liance on language. Due to a century of exposure to ani- 
mated films, the ability to “read” character-based anima- 
tion is a trait shared by people of all cultures and ages 
[17]. An animated instrument may be uniquely appealing 
to young children and may prompt discussion of feelings 
in a nonthreatening way. Moreover, preschoolers identify 
both basic and social emotions more accurately when 
given situational cues (as one would in an animation) 
than when presented with emotion-specific faces [6]. An 
animated instrument would not replace diagnostic inter- 
views. Rather, like questionnaire measures in older chil- 
dren, it would allow a qualitative and quantitative de- 
scription of negative feelings from the child’s point of 
view, and a potential means of evaluating therapeutic 
change.  

We developed such an instrument, “Mood Assessment 
via Animated Characters” (MAAC), which uses comput-
erized animations to aid clinicians in assessing children’s 
feelings [18]. In a pilot study (separate sample), MAAC 
helped clinicians engage children in discussions of their 
feelings and showed promise in distinguishing children 
with anxiety disorders from nonanxious children [18]; 
children with anxiety disorders explored fewer emotions 
spontaneously, rated positive emotions lower, and visited 
positive emotions later. These findings are consistent 
with literature reporting heightened caution and height-
ened attention to threatening stimuli (in this case, nega-
tive emotions) in anxious individuals [19,20].  

To ensure appropriate clinical use of MAAC, however, 
we gathered further data on its psychometric properties 
in a larger sample of anxious and nonanxious children 
and refined our analytic methods. We were particularly 

interested in including a larger number of young children 
(i.e., those with whom clinicians are most likely to utilize 
MAAC), in determining if MAAC’s many specific an- 
imations clustered into clinically meaningful factors, and 
in discerning which aspects of MAAC best distinguished 
clinical and nonclinical groups. This is an important first 
step towards validating the instrument, as samples of 
young children with other diagnoses would be needed to 
fully understand how to best apply MAAC in clinical 
practice. We hypothesized that 1) responses on the 16 
emotions included in MAAC would cluster into clini-
cally relevant factors (face validity); 2) consistent with 
previous findings, anxious children’s feelings ratings and 
order of feeling selection would differ from those of 
nonanxious children, and anxious children would explore 
fewer emotions spontaneously than nonanxious children 
(discriminant validity); 3) MAAC ratings of negative or 
fearful emotions would relate to scores on established 
anxiety and depression measures for children old enough 
to complete those measures (convergent validity). We 
also examined age- or gender-related differences in 
MAAC responses. These were exploratory analyses with 
no a priori hypotheses, though previous studies suggest 
that emotion recognition improves with age in nonclini- 
cal children [21,22], and that nonclinical preschool and 
school-aged girls may have a more accurate emotional 
understanding than their male counterparts [23,24]. 

2. METHOD 

2.1. Subjects 

MAAC was administered to 157 children ages 4 - 10 
years in an outpatient Anxiety Disorders Clinic of a terti- 
ary treatment center. At telephone intake, all parents of 
clinic attendees who were likely to meet study criteria 
were offered an extended assessment which included the 
MAAC research procedures. Families who agreed (ap- 
proximately 80%) were compensated for the cost of a 
meal at the hospital (necessitated by the length of the 
assessment) and children were provided a toy or movie 
pass (their choice) as a token of appreciation. Clinical 
subjects (n = 74; 33 boys, 41 girls) had a primary (most 
impairing) Axis I diagnosis of Separation Anxiety, Gen- 
eralized Anxiety, or Social Anxiety on the Anxiety Dis- 
orders Interview Schedule (ADIS) [25], a semi-struc- 
tured diagnostic interview based on DSM-IV criteria and 
covering all major psychiatric diagnoses. Thirty-nine 
clinical subjects had additional diagnoses, mostly anxiety 
disorders (n = 30) but with ADHD (n = 9), ODD (n = 2), 
and tic disorders (n = 2) also represented. All ADIS in- 
terviewers were either child psychiatrists, or psycholo- 
gists trained to reliability on this instrument, and with at 
least 3 years experience using it in research. Children 
taking long-acting psychoactive medications that could 
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not be discontinued were excluded, as were children suf-
fering from active psychosis or having sensory or medi-
cal impairments precluding their use of MAAC. Other 
comorbidities were allowed. Controls (n = 83; 40 boys, 
43 girls) of comparable age were recruited via flyers 
posted in the community from which clinical cases were 
drawn, and had to be free of any Axis I diagnosis on the 
ADIS. Demographic characteristics of clinical and con- 
trol subjects are summarized in Table 1, including parent 
reports of possible language and learning difficulties (not 
formally tested).Groups did not differ in age, gender, 
family composition, ethnicity, or parental education.  

2.2. Procedure  

Informed consent was obtained from parents and assent 
from children, in accordance with our Institutional Re- 
view Board. All children and parents completed proce- 
dures during a single day, beginning in the morning and 
concluding in the early afternoon. Parents completed a 
demographic questionnaire about their families (Family 
and Household Form from the Ontario Child Health 
Study) [26,27]. Children completed all procedures with a 
research assistant blind to diagnosis, who helped with 
reading of questionnaires if needed, and provided breaks 
between measures if a child was tired or uncomfortable.  
 
Table 1. Sample characteristics by group. 

Characteristic 
Anxious  
Group 

(n = 74) 

Control 
Group 

 (n = 83) 

Mean Age 
8.48 ± 1.74  

years 
7.78 ± 1.85 

years 

Gender 
Male: 33 

Female: 41 
Male: 40 

Female: 43 

Family Circumstances: 

Two Biological Parents 

Single Parent 

Blended 

Adopted 

 

65 

3 

4 

2 

 

75 

4 

2 

2 

Parental Education: 

High School 

Some University 

Undergraduate Degree 

Graduate Degree 

Moth. 

4 

24 

34 

12 

Father 

8 

23 

29 

14 

Moth.

4 

15

34

30

Father

3 

23 

38 

19 

Ethnicity: 

Caucasian 

African 

Asian 

Multi-racial 

 

58 

1 

6 

9 

 

54 

2 

17 

10 

Language and Learning (parent report):

Late to Speak 

Special Learning Support (part time) 

English < “C” (if in school) 

 

4 

11 

2 

 

0 

4 

1 

No children found the procedures distressing, and several 
spontaneously reported that MAAC was “fun”. All chil-
dren completed MAAC concerning their current feelings 
first, to avoid biasing responses due to exposure to other 
emotion-focused stimuli, and then concerning feelings in 
the past 2 weeks. Older children (8 - 10 years, n = 84:53 
clinical, 31 control) then did standardized questionnaires 
related to internalizing disorders (see below), which were 
counterbalanced to minimize order effects. Younger 
children (4 - 7 years, n = 73) did the Koala Fear Ques- 
tionnaire [15], the only measure applicable to this age 
group. Including ratings with respect to both current 
feelings and feelings in the past two weeks allowed for 
comparison with both state- and trait-focused question- 
naires. At the conclusion of the assessment (or research 
session in controls), the responsible clinician provided 
each child and family with a summary of findings and 
recommendations based on all interviews and measures, 
and an opportunity to discuss their experiences as re- 
search participants. All research data were kept in locked 
filing cabinets and password-protected computers acces- 
sible only to the research team, consistent with proce- 
dures mandated by our IRB. 

2.3. Measures 

MAAC (technical features) [28,29]. Computer software 
and computer animations were created that display an 
appealing tableau of sixteen feeling states, ensuring cov-
erage of primary emotions often cited in the literature 
(joy, surprise, anger, sadness, fear, disgust) [6,30,31], a 
balance of positive, negative, and neutral emotions, and a 
balance of more intense and less intense feeling states. 
Design considerations for user interface included: physi- 
cal size of the animated character, number of characters 
visible on the screen at one time, duration of each anima- 
tion, color palette, and method of browsing the tableau. 
Design considerations for characters included: gender, 
ethnicity, realism of the drawing (photorealistic vs. car- 
toon-like) [32,33], color palette, and speed of acting.  

Decisions were made by consensus among the clinical 
and animation team, with repeated input from children in 
their practices and acquaintanceships. Qualitative re- 
sponses to early versions of the main character (of vari- 
ous ages and appearances) were elicited first from clini- 
cal and nonclinical children, and each child was asked to 
pick a favorite. We then asked children to suggest im- 
provements to the overall favorite character, and made 
further refinements. Then, animations were created rep- 
resenting the sixteen selected feeling states, and children 
were asked how they thought the character was feeling in 
each animation. Unclear or ambiguous animations were 
further refined until clear, using an iterative, user-centred 
approach. The main character’s gender (female) was 
chosen to be nonthreatening to young, possibly anxious 
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children. Her ethnicity (Caucasian) is the most common 
in our clinical population but could be altered in future 
iterations. Making her a teenager allowed for some 
amusing animations (given the lanky, awkward body 
habitus of teens), and she also resembled a popular car- 
toon heroine, making her a favorite among children. 
Hardware included a computer with a touch- screen in- 
terface to allow children to interact directly with the 
graphical images using a stylus (Fujitsu-brand Tablet PC). 
Since completion of this study, an updated version has 
been made available online at  
https://www.sickkids.ca/ MAAC/.  

Children followed standardized instructions to navi-
gate through MAAC’s tableau (see Figure 1) of 16 emo- 
tion-specific static facial pictures of the female character, 
selecting ones to see animated “live”. Specifically, they 
were asked: 1) to indicate how they were feeling; 2) to 
pick a static picture of the character that matched that 
feeling; 3) to watch the animation of that feeling (which 
plays when the static image is tapped with a stylus); 4) to 
rate how closely the animation matched their feeling 
from X (no match at all) to 5 checkmarks (perfect match). 
They began with pictures resembling their own feeling 
states, and then (when no longer interested in exploring 
additional feelings) were prompted to do the other feel- 
ings in order of presentation on the tableau. The ratings  
 

 

Figure 1. Sample visual representation of the MAAC 
tableau: the child has indicated that he or she is happy, 
selected the static facial image for feeling happy (circled 
in red), watched the animated character laughing on the 
screen, and endorsed 3 of 5 possible checkmarks on the 
rating scale (indicating that the happy animation is a 
moderately good match for how he or she is feeling). 

and the order of feeling selection were recorded auto-
matically by the instrument. In a separate study, clinical 
and nonclinical children were found to be highly accu-
rate in identifying feeling states as portrayed by MAAC, 
albeit with higher accuracy at older ages [34]. 

State-Trait Anxiety Inventory for Children (STAIC) 
[35]: A 20-item self-report measure of anxiety using a 
3-point scale (almost never, sometimes, always). It yields 
total scores for state and trait anxiety, and has been ex-
tensively normed and validated. Internal consistency in 
this sample: 0.833. 

The Screen for Child Anxiety Related Emotional dis-
orders (SCARED) [36]): A self-report screening tool for 
childhood anxiety disorders, measuring five anxiety 
symptom dimensions: panic/somatic, generalized anxiety, 
separation anxiety, social phobia and school phobia. Both 
parent and child versions have demonstrated good inter-
nal consistency and discriminant validity [36]. Internal 
consistency in this sample: 0.898. 

 Multidimensional Anxiety Scale for Children (MASC) 
[12]: A 39-item self-report measure evaluating anxious 
symptoms in youth aged 8 to 19 years. A total T-score 
can be obtained based upon the child’s gender and age. It 
has good internal reliability, test-retest reliability, and 
discriminant validity. Internal consistency in this sample: 
0.881.  

Children’s Depression Inventory (CDI) [37]: A 27- 
item self-report survey using 3-point forced choice re-
sponses, designed to measure 7 to 17 year old children’s 
depressive symptoms. It has been extensively validated 
and shows high internal consistency and moderate test- 
retest reliability. Internal consistency in this sample: 
0.780. 

Koala Fear Questionnaire (KFQ) [15]: A pictorial fear 
scale with high convergent validity with other measures 
of childhood anxiety, and good internal consistency and 
test-retest reliability in 8 to 11 year olds. Internal consis- 
tency in this sample: 0.895.  

Parents completed a standardized demographic ques-
tionnaire from the Ontario Child Health Study [26,27], to 
ensure comparability of clinical and control groups on 
key demographic factors.  

2.4. Data Analysis 

We estimated sample size for determining differences 
between clinical and control groups (discriminant valid-
ity) at about 75 per group. This sample size achieves 
80% power to detect a difference of 1.1 points on the 
MAAC rating scale between the two group mean emo- 
tion ratings (difference of 1.0 points on the MAAC rating 
scale considered clinically meaningful), with estimated 
group standard deviations of 2.0 (based on previous 
findings) and a significance level (alpha) of 0.017 (ad- 
justed from 0.05, anticipating multiple comparisons). As 
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our analyses included nonparametric comparisons, power 
may be slightly lower than indicated. However, in the 
absence of clear methods for calculating power for non- 
parametric tests that do not require numerous statistical 
assumptions, the present estimate was used.  

Using data from the children’s MAAC ratings of cur-
rent feelings, exploratory factor analysis was used to 
extract important factors among the emotions rated. The 
principal factor method was used, and therefore there are 
no distributional assumptions on the data [38]. Power 
estimates advocated for such analyses vary widely. Al-
though less than ideal, our ratio of about 10 subjects per 
variable, is usually considered acceptable [39], Groups 
were then compared on these factors using Wilcoxon 
rank sum tests on the distribution of mean scores on 
positive/fearful/calm/neutral emotions (1 for each factor). 
MAAC ratings do not typically follow a normal distribu-
tion, necessitating non-parametric statistics. Kurtosis and 
skewness vary widely by specific emotion, and are re- 
ported for the main MAAC factors below. Data were not 
transformed. Groups were similarly compared on number 
of emotions explored spontaneously. Kaplan Meier sur-
vival curves and the logrank test were used to test for 
differences in the “time to selection” of each emotion 
between the two groups of children. All emotions not 
spontaneously selected were considered censored for the 
purpose of this analysis, as some group differences in 
time to selection could otherwise result from group dif-
ferences in the number of emotions spontaneously se-
lected. Spearman correlations were used to examine 
convergent validity of current MAAC ratings (factor 
totals only) with the state version of the STAIC, and 
convergent validity of 2-week MAAC ratings with the 
MASC, SCARED, CDI, and Koala Fear Questionnaire. 
As not all questionnaires are age-normed, we examined 
correlations between MAAC ratings and total raw scores. 
Finally, MAAC factors were compared for boys and girls, 
and correlations between factors and age were examined.  

3. RESULTS 

An exploratory factor analysis yielded 4 emotion factors: 
positive (happy, elated, pleased, surprised) (Cronbach’s 
alpha = 0.83), negative (jealous, angry, irritable, dis-
gusted) (Cronbach’s alpha = 0.76), fearful (nervous, 
scared) (Cronbach’s alpha = 0.71), and calm/neutral 
(bored, exhausted, relaxed) (Cronbach’s alpha = 0.55). 
Although the internal consistency for calm/neutral was 
questionable, internal consistencies for other factors were 
acceptable to good. We used a minimum eigenvalue of 1 
criterion for deciding on the number of factors. The 
groupings of emotions in each factor suggest face valid-
ity, and these four factors explained 62% of the variance 
in the ratings. The remaining 3 emotions (sad, guilty, 
ashamed) did not map onto any factor. Given the emer- 

gence of the above factors, we predicted that children 
with anxiety disorders would rate themselves less posi-
tive, less calm/neutral, and more fearful than the control 
group (note: as our negative factor is comprised mainly 
of angry emotions, we did not anticipate group differ-
ences on it). 

To examine discriminant validity, we compared chil-
dren with anxiety disorders and controls on the MAAC 
factors. We used Wilcoxon rank sum tests to compare the 
distributions of mean MAAC ratings for each factor. 
Nonparametric analyses were necessary, given the kurto- 
sis and skewness of the factors (respectively: −0.69 and 
−0.55 for positive; 22.41 and 4.58 for negative; 1.05 and 
1.42 for fearful; 0.95 and 1.11 for calm/neutral). The 
mean MAAC ratings for each factor and the mean order 
of emotion selection for each group for all emotions are 
shown in Table 2, with emotions listed in the order of 
presentation on the MAAC tableau. On mean scores on 
the emotion indices identified by factor analysis, children 
with anxiety disorders (n = 74) rated themselves less 
positive (difference of −3.18; p = 0.002) and less 
calm/neutral (difference of −2.06; p = 0.04) than nonanx- 
ious controls (n = 83), but there were no significant dif- 
ferences on fearful emotions. Differences on individual 
emotion ratings were also explored, recognizing the 
limitations of such multiple comparisons. Group differ- 
ences in the expected direction were found on happy, 
elated, pleased, surprised, nervous and jealous, but only 
pleased and elated remained significant after controlling 
for number of comparisons (Bonferroni correction). 
 
Table 2. Mean MAAC emotion ratings and order of selection by 
group. 

Emotion 
Anx. (n = 74)

Ratings (S.D.a)
Order (S.D.)a 

Cont. (n = 83)
Ratings (S.D.)

Order (S.D.)

Relaxed

Bored 

Exhaust

Surprise

Sad 

Guilty

Shame

Angry

Irritable

Jealous

Scared

Nervous

Disgust

Happy

Elated

Pleased

1.52 (1.52) 

0.53 (0.98) 

1.07 (1.50) 

3.04 (1.55) 

0.57 (1.08) 

0.27 (0.68) 

0.31 (0.81) 

0.16 (0.68) 

0.19 (0.65) 

0.13 (0.58) 

0.47 (0.99) 

1.15 (1.51) 

0.19 (0.63) 

2.47 (1.56) 

2.64 (1.72) 

2.88 (1.78) 

2.95 (1.35) 

4.28 (1.94) 

4.91 (1.83) 

4.15 (2.09) 

6.63 (1.70) 

7.59 (1.31) 

7.87 (2.32) 

9.21 (1.71) 

10.35 (1.36) 

11.31 (1.79) 

11.37 (3.19) 

9.31 (5.36) 

13.75 (1.63) 

11.56 (5.35) 

12.75 (5.21) 

8.04 (7.27) 

1.95 (1.88) 

0.82 (1.46) 

1.43 (1.64) 

3.54 (1.66) 

0.70 (1.29) 

0.63 (1.25) 

0.42 (1.20) 

0.33 (1.12) 

0.48 (1.23) 

0.53 (1.29) 

0.73 (1.36) 

0.78 (1.47) 

0.24 (0.89) 

3.10 (1.75) 

3.51 (1.70) 

3.67 (1.62) 

4.17 (2.76)

5.55 (2.98)

5.95 (2.81)

4.04 (2.91)

6.89 (1.90)

7.58 (2.00)

8.53 (1.79)

9.34 (2.25)

10.35 (2.33)

11.51 (2.44)

11.69 (2.81)

10.66 (4.89)

12.78 (3.88)

9.93 (6.02)

11.69 (5.95)

5.35 (6.20)

S.D. = standard deviation. 
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As predicted, children with anxiety disorders explored 
fewer emotions spontaneously than controls (score = 
−2.37; p = 0.02). When examining the order of emotion 
selection, the only significant group difference was found 
for “pleased”, which tended to be selected earlier in con- 
trols than in children with anxiety disorders.  

To examine convergent validity, Spearman correla- 
tions between MAAC emotion ratings (factor totals only) 
and standardized anxiety and depression measures were 
determined for children ages 8 - 10 years (see Table 3; 
significant correlations). Ratings of current feelings 
were correlated with the measure of state anxiety 
(STAIC) and ratings of feelings for the past two weeks 
were correlated with the trait-focused measures (CDI, 
KFQ, SCARED, MASC). Significant correlations in the 
expected direction were found between the STAIC and 
negative, positive, and fearful emotions; between the 
CDI and negative emotions; between the SCARED and 
negative and fearful emotions; and between the MASC 
and positive and fearful emotions. After correcting 
p-values for the number of correlations run (i.e., p < 
0.05/20 = p < 0.0 = 0.25), only the correlations between 
the MAAC factors and the STAIC remained significant. 
Analyses for the CDI, KFQ, SCARED, and MASC were 
re-run using current emotion ratings, in case some chil- 
dren interpreted items on these measures as reflecting 
current rather than past feelings. However, this did not 
result in an increase in the number of significant correla- 
tions.  

To explore potential gender effects, MAAC factors 
were compared between boys (n = 73) and girls (n = 84). 
A significant difference was found on positive emotions 
 
Table 3. Spearman correlations between MAAC factor ratings 
and established anxiety/depression measures. 

MAAC Established measures (Total raw scores) 

Ratingsa STAICb CDI KFQ SCARED MASC

Negative: R 0.38 0.20 −0.04 0.18 0.09 

 p < 0.0001 0.04 0.66 0.04 0.38 

Positive: R −0.51 −0.10 0.13 −0.10 −0.20

 p < 0.0001 0.30 0.10 0.23 0.05 

Fearful: R = 0.31 0.18 0.09 0.25 0.19 

 p = 0.0007 0.06 0.24 0.003 0.05 

Calm: R = 0.15 0.01 −0.10 −0.12 −0.13

 p = 0.12 0.97 0.23 0.15 0.21 

aRatings of current feelings were correlated with the state measure, 
ratings of feelings in past 2 weeks were correlated with trait measures; 
bSTAIC: State-Trait Anxiety Inventory for Children (state version); CDI: 
Children’s Depression Inventory; KFQ: Koala Fear Questionnaire; 
SCARED: Screen for Child Anxiety-Related Emotional Disorders; 
MASC: Multidimensional Anxiety Scale for Children. 

(difference of −2.17, p = 0.03), which were rated higher 
by girls. However, when gender effects were examined 
separately by group, this finding only remained signifi-
cant for the clinical group (difference of −2.79, p = 
0.007). Correlations between MAAC factors and age 
revealed significant negative correlations with both the 
positive (r = −0.283, p < 0.001) and negative (r = −0.278, 
p < 0.001) emotion factors, indicating that older children 
rated themselves lower on both of these factors. However, 
when correlations were examined separately by group, 
this finding only remained significant for the control 
group (r = −0.291, p = 0.008 for positive; r = −0.334, p = 
0.002 for negative). Given the relative homogeneity of 
the sample, MAAC factors could not be compared on 
other demographic factors apart from parental education 
(comparing children of mothers and fathers with/without 
university degree), and no significant differences were 
found.  

4. DISCUSSION 

The MAAC factors we found were comprised of emo- 
tions of similar valence, suggesting face validity. Using 
these factors, we found that anxious children rated them- 
selves lower on positive emotions and lower on calm/ 
neutral emotions than nonanxious children. Groups did 
not differ on fearful emotions, probably because our ef- 
forts to make children comfortable while completing 
research procedures minimized anxiety in all subjects. 
The low ratings on fearful emotions for both groups (Ta- 
ble 2) support this idea. Anxious children explored fewer 
emotions spontaneously (indicating greater caution) than 
non-anxious children. These findings are consistent with 
previous literature on children vulnerable to internalizing 
disorders. For example, behavioral inhibition (a tendency 
to avoid novelty and limit exploration) is a common trait 
in preschool children at risk for anxiety disorders longi- 
tudinally [40]. Similarly, children with anxiety disorders 
have been found to show high levels of negative affect 
generally, not limited to anxiety, with some showing low 
levels of positive affect as well [41,42]. Only one group 
difference was found in the order of emotion selection 
(“pleased” selected earlier by controls than clinical sub- 
jects, consistent with expectations). The additional order 
differences found in our previous study were not repli- 
cated, likely because analyses in the present study al-
lowed us to examine only emotions selected spontane- 
ously (i.e. eliminating those prompted by the research 
assistant).  

Children’s MAAC ratings of fearful emotions showed 
significant correlations in the expected direction with 
three standardized anxiety measures (SCARED and 
MASC for 2-week ratings; STAIC for current ratings) 
and ratings of sadness showed significant correlations in 
the expected direction with the CDI, though only the 
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STAIC correlations remained significant after correction 
for multiple comparisons. These findings support MAAC’s 
convergent validity with some standardized measures, 
particularly when used to report on current feeling states. 
Correspondence between MAAC ratings and the Koala 
Fear Questionnaire was lower, possibly due to the pre- 
ponderance of items on this measure pertaining to spe- 
cific fearful situations or symptoms, rather than anxious 
feelings. Our findings underscore the fact that MAAC is 
not a diagnostic measure. It is best used in the context of 
a thorough assessment of all aspects of children’s anxiety, 
including behaviors in anxiety-provoking situations, anx- 
ious cognitions, and physiological symptoms as well as 
subjective feelings of anxiety.  

When exploring potential age and gender effects, we 
found lower ratings of positive and negative emotions 
with increasing age in the control group. This finding 
may reflect older, nonclinical children’s use of affect 
regulation strategies to defend against extreme emotions, 
and its absence in clinical children may indicate that this 
is an area of vulnerability for them. The use of such 
strategies increases progressively with age [43]. Older 
children might also have greater sensitivity to degrees of 
emotional expression considered socially acceptable than 
younger children do [43], and therefore avoid high rat- 
ings. Alternatively, younger children may have less nu- 
anced perceptions of certain feelings than older children 
do [44], resulting in more extreme ratings in this group. 
Further studies that include measures of coping strategies, 
social desirability, and accuracy of emotional perception 
would clarify these possibilities. The gender difference 
showing higher ratings of positive emotions in girls than 
boys in the clinical group was surprising, given the asso- 
ciation between depression and female gender in adoles- 
cents and adults [45,46]. Replication and longitudinal 
follow-up could determine if the presence of this positive 
affect in school-aged girls with anxiety disorders repre- 
sents a protective factor.  

Some of the above analyses were exploratory, and lar- 
ger samples may be needed to validate some findings. 
Generalization of findings may be limited by the use of a 
mainly Caucasian, well-educated sample with predomi- 
nantly intact families. Although groups were demog- 
raphically comparable, the presence of more learning and 
language-related difficulties in the clinical than in the 
control group may have been a confounding factor in 
some analyses. Younger subjects may have struggled 
with identifying some emotions on MAAC, but it was 
important to include them given the potential clinical uti- 
lity of MAAC in this age group. The choice of MAAC’s 
main character (Caucasian adolescent female) may also 
make it difficult for some boys and children of some eth- 
nicities to identify with her. A new character with eth- 
nically ambiguous features has recently been developed 
(see online version: https://www.sickkids.ca/MAAC/) and 

offered for use by children’s mental health clinicians. 
Of particular relevance to clinicians, however, is the 

ease with which subjects indicated their feelings on 
MAAC. This ability speaks to the instrument’s potential 
to foster communication about feelings in young children. 
By prompting such communication, MAAC may facili-
tate children’s engagement with mental health providers. . 
In addition, by helping clinicians discuss distressing 
feelings with young children and teach them how to label 
those feelings, MAAC may prepare children to learn 
strategies for managing negative feelings in psychother-
apy. For example, one of the first steps in cognitive be-
havioral therapy for anxiety is having children identify 
anxious feelings and situations where they occur. Al-
though not diagnostic, MAAC’s apparent ability to dis-
tinguish anxious and nonanxious children and its corre-
spondence with several standardized measures of child-
hood internalizing symptoms further support its clinical 
utility. 

Further evaluation of MAAC in other populations and 
other clinical contexts is indicated. Although the present 
study focused on anxious children, children presenting 
with depressed or angry feelings may also benefit from 
assessment that includes MAAC, and may also show 
unique patterns relative to controls. Moreover, MAAC 
may be useful in assessing or remediating children’s 
ability to identify others’ emotions based on facial ex-
pression, body language, and context. Instructions would 
need to be adjusted, however, so that children focused on 
the character’s emotions rather than their own feelings. 
The ability to identify others’ feelings is often compro-
mised in children on the autistic spectrum [47,48]. Simi-
larly, applications in educational settings for children 
with impaired emotion recognition due to learning dis-
abilities could be developed. MAAC may also aid in the 
identification or remediation of biases towards threaten-
ing or negative emotions, commonly found in children 
with internalizing disorders [19,20]. Attentional retrain-
ing to reduce such biases has recently been found benefi-
cial in children with chronically high anxiety [49]. In 
summary, further refinement and evaluation is indicated, 
but by aiding communication about feelings MAAC will 
allow us to respond to children with more accurate em-
pathy, potentially improving outcomes for our youngest 
clients. 
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