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Abstract
Despite the rise in research investigating music and emotion over the last decade, there are no validated
measures of individual differences in emotional responses to music. We created the Absorption in
Music Scale (AIMS), a 34-item measure of individuals’ ability and willingness to allow music to draw
them into an emotional experience. It was evaluated with a sample of 166 participants, and exhibits
good psychometric properties. The scale converges well with measures of similar constructs, and
shows reliability over time. Importantly, in a test of criterion validity, emotional responses to music
were correlated with the AIMS scale but not correlated with measures of empathy or music training.

Keywords
absorption, emotion, empathy, measurement scale, individual differences, music training

‘Under the influence of music I really seem to feel what I do not understand, to have
powers which I cannot have.’
Tolstoy

Although music can be a powerful source of emotion, some people show little interest in it
and cannot relate to claims about its reported ability to generate intense emotional responses.
Researchers have studied listeners’ emotional responses to music, determining the extent of
agreement on the emotion being conveyed (emotion perception), and the range and intensity of
felt emotions (emotion induction) (for a review, see Juslin & Laukka, 2004). Individual differences in the degree to which people are emotionally affected by music might be adding unnecessary variability to these types of studies, potentially obscuring effects. It would be helpful to
Corresponding author:
Frank A. Russo, Department of Psychology, Ryerson University, 350 Victoria Street, Toronto, Ontario,
Canada M5B 2K3.
[email: russo@ryerson.ca]

Sandstrom and Russo

217

control for this variability, and to be able to identify the individuals who are the most and least
likely to be emotionally moved by music. We propose a new scale, the Absorption in Music Scale
(AIMS), which demonstrates some potential to predict which individuals will feel strong emotions in response to music.
Music training is sometimes evaluated as a moderator in studies of music and emotion.
However, since even non-musicians experience intense emotional responses to music, there is
no empirically grounded reason to believe that the strength of emotional experience is affected
by music training. In one study, musicians and non-musicians showed agreement on the emotional categorization of 27 musical excerpts, suggesting that both groups experienced a similar
variety of emotions and could recognize subtle differences between emotions (Bigand & PoulinCharronnat, 2006).
People who have a dulled emotional response to music may be the same people who don’t
experience emotion when reading a book or watching a movie. This tendency to identify with
fictional characters has been measured by the Fantasy subscale of the Interpersonal Reactivity
Index (Davis, 1980), a multi-dimensional measure of empathy. Although a relation between
empathy and emotional response to music seems likely, to our knowledge no published research
has investigated whether emotional responses to music differ depending on Fantasy or any
other empathy subscale.
With the intent of measuring empathy specifically related to music, Kreutz, Schubert and
Mitchell (2008) developed a Music-Empathizing-Systemizing inventory. Individuals are
thought to be inclined either towards empathizing (understanding emotions), or systemizing
(understanding physical characteristics). Although it is possible that music empathizers exhibit
a strong emotional response to music, it seems likely that understanding the emotions conveyed
by music is quite different from the willingness to be immersed in those same emotions. Consistent
with this proposition, Levitin and Tirovolas (2009) describe the music listener as ‘an active
participant in not only responding, but creating an emotional experience with music through
attention’ (p. 220).
In addition to understanding the emotion conveyed by music (i.e., having empathy), it
seems probable that people who have strong emotional responses to music may have a propensity for being drawn in by sensory stimuli. This willingness to be drawn in deeply, without
distraction, defines absorption, a trait that is commonly linked to hypnotic susceptibility
(Tellegen & Atkinson, 1974). With respect to music, research has shown that absorption
relates not only to listening habits and preferences (e.g., amount of time spent listening to
music each day, judged importance of music, knowledge about preferred music or artists), but
also to the ability of music to influence one’s mood (Wild, Kuiken, & Schopflocher, 1995).
Perhaps individual differences in absorption can predict differences in the depth of emotional
responses to music.
Recent results from our lab are consistent with the notion that absorption may be a critical
moderator of the depth of emotional responses to music. We investigated the ability of music to
help people recover physiologically after experiencing an acute stressor (Sandstrom & Russo,
2010). We induced stress by telling participants that they needed to make a speech, and then
we played two minutes of either peaceful music or white noise (control condition). We speculated that the emotion conveyed by the music would accelerate participants’ recovery compared to the neutrality of emotion conveyed by white noise. Participants completed the Tellegen
Absorption Scale (TAS), which measures ‘a capacity for absorbed and self-altering attention’
(Tellegen & Atkinson, 1974, p. 276). We split the file by condition and performed a regression
predicting recovery from absorption. Absorption was a significant predictor of post-stressor
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Figure 1. Recovery following an acute stressor, as a function of sound clip (peaceful music vs. white noise)
and level of absorption

physiological (galvanic skin response) recovery in the peaceful music condition (β = .72, p <
.001), but not in the white noise condition (β = -.20, p = .41) (see Figure 1). These results suggest that the emotion conveyed by music may help people recover following an acute stressor,
and more importantly with regard to the current paper, these results also suggest that individuals who are high in absorption may have a stronger emotional response to music, since they
exhibited a more complete recovery.
Although absorption explained some of the variance in physiological responses to music, the
TAS may not be the ideal instrument for measuring absorption in music. To start, some of the
questions appear strange to participants (e.g., ‘Sometimes I feel as if my mind could envelop the
whole world’, ‘If I wish I can imagine that my body is so heavy that I could not move it if I
wanted to’). Additionally, it lacks face validity, given that only four of its 34 questions specifically mention music. Nagy and Szabó (2002, 2004) developed a Musical Involvement Scale to
measure the degree to which an individual could be intensely involved in listening to music.
The themes in this scale run much closer to absorption, but the scale is unpublished and has
not had any psychometric validation.
In the interest of being able to identify individuals who might be especially responsive to
music, we created a new, music-specific scale to measure absorption. We generated an initial
list of items by surveying past research on absorption in music, then ran item analysis to select
a subset of questions for the final scale. We present measures of convergent validity and reliability (test-retest) for a 34-item Absorption in Music Scale (AIMS), and show initial evidence
that it may predict strong emotional responses to music.

Item creation
We reviewed the existing literature on absorption and music to identify related concepts.
Theoretically, someone who is absorbed by music would have their attention completely drawn
to the music, and would not be distracted by other things while listening (Tellegen & Atkinson,
1974). The TAS factors include feeling an altered sense of reality, having increased access to old
memories, and increased imagery. Scores on the TAS correlate with how long an individual
spends listening to music each day, how important they judge music to be in their lives, how
much they know about the music or artist they are listening to, and how much they believe
music affects their mood (Wild et al., 1995). We compiled a list of these themes and used them
to drive our item creation process.
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Table 1. Descriptive statistics for the AIMS across samples
Descriptive data
N
Women
Men
Missing
Age
younger than 20
20-24
25-29
30-34
35-39
40-44
45-49
older than 49
Missing
Total score
M
SD
Range
α co-efficient

Sample 1

Sample 2

Sample 3

Combined

42
36
2
4

93
0
0
93

30
19
11
0

165
55
13
97

12
14
9
1
2
1
3
0
0

16
23
17
5
10
7
7
8
0

0
11
9
0
2
3
1
3
1

28
48
35
6
14
11
11
11
1

122.4
20.1
65 to 159
.92

109.0
24.2
46 to 156
.94

114.9
24.2
66.5 to 164

113.5
23.8
46 to 164

Note: Sample 1 completed the AIMS, other scales to test convergent validity, and reported emotional responses to
music (for testing criterion validity). Sample 2 completed only the AIMS. Item analyses (including principal components
analysis) were performed on Samples 1 and 2. Sample 3 completed the AIMS at two different times, to provide testretest information. Due to error, no sex information was gathered for sample 2. For sample 3, the mean, standard
deviation and range were calculated based on the mean of each participant’s scores at time 1 and time 2.

In order to construct an initial pool of items, we started with the questions in the TAS, retaining all of the questions that referred to music, or could be altered so as to make them refer to
music. Next, a group of six musically-trained individuals, including the two authors, used the
themes uncovered in the literature review to brainstorm additional questions. The result was a
list of 77 questions.
To control for respondent response set (Comrey, 1988), we re-examined all of the items, and
phrased them in a negative direction whenever doing so did not result in an awkwardly worded
question. The original scale had 16 items phrased in a negative direction, and 61 phrased in a
positive direction.

Method
Participants
A total of 166 participants completed the AIMS questionnaire (see Table 1 for descriptives).
Sample 1. Forty-three participants enrolled in this study through a subject pool in exchange
for course credit. They completed a full set of questionnaires to enable testing of convergent
validity. Two participants skipped at least one question and were thus omitted from the item
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analysis. One of these answered all of the final scale items, and was thus included in the descriptives and internal consistency calculation for the final scale.
Sample 2. Ninety-three participants completed only the AIMS: a convenience sample of 29
individuals who received no compensation, and a quasi-random sample of 64 individuals
who were approached on the campus of a public university and completed the AIMS in
exchange for candy.
Sample 3. A convenience sample of 30 participants completed the AIMS on two occasions,
approximately one month apart to allow us to compute test-retest reliability.

Procedure
Participants were randomly assigned to complete one of four different versions of the AIMS,
each version containing the questions in a different random order. The questions were introduced as follows: ‘The following questions are about your experiences with music. For each
item, please answer using the following scale…’. Each question was answered on a 5-point
Likert scale ranging from ‘Strongly disagree’ to ‘Strongly agree’.
Convergent validity. We asked the participants in Sample 1 to complete a battery of existing
scales in order to test convergence with the AIMS. The questionnaires were always presented in
the same order, with the AIMS presented first.
Given that several of our questions were modified versions of the 34-items on the TAS
(Tellegen & Atkinson, 1974), we expected high convergence with the TAS. We also expected
that our scale would converge with the Musical Involvement Scale (MIS; Nagy & Szabó,
2004), which is intended to measure the intensity of involvement in music. The instrument consists of 29 questions, like ‘It seems as if I melt into the music’, answered on a
7-point scale.
We speculated that the ability to be emotionally drawn in by music is related to musical
empathizing (Kreutz et al., 2008). We expected that individuals inclined towards empathizing
(understanding emotions) would score high on the AIMS, but that individuals inclined towards
systemizing (understanding physical characteristics) would score relatively low on the AIMS.
An empathizer might endorse the statement ‘I think that I can easily sense how performers feel
while playing music’, while a systemizer would endorse the statement ‘I often wonder how the
mechanics of musical instruments work’. The Music-Empathizing and -Systemizing inventories each have 9 questions, answered on a 4-point scale. The items were randomly ordered, as
recommended by Kreutz (personal communication, January 9, 2009), and presented in the
same order to each participant.
To examine whether our scale was related to empathy more generally, we asked participants
to complete the Interpersonal Reactivity Index (Davis, 1980). This instrument has four subscales: Fantasy, Perspective-Taking, Empathic Concern and Personal Distress. A sample item,
from the Fantasy subscale, is ‘I really get involved with the feelings of the characters in a novel.’
Participants answered 28 questions on a 5-point scale.
Finally, we tested whether music training was related to scores on the AIMS. A point system
was used to assess musical training (after Russo, Cuddy, Galembo & Thompson, 2007). One
point was awarded for each year of private instruction and a half point was awarded for each
year of group instruction.
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Criterion validity. Given that the purpose of the AIMS scale is to predict the degree of emotional response to music, we asked the participants in Sample 1 to rate their emotional
responses to music, prior to completing the scale. Each participant listened to 12 music
excerpts representative of emotion from the four quadrants of Russell’s (1980) circumplex
model (see Appendix A). Each quadrant was represented by three music excerpts, selected on
the basis of results from previous studies investigating emotional response to music (Bigand,
Vieillard, Madurell, Marozeau & Dacquet, 2005; Nyklicek, Thayer & Van Doornen, 1997).
Each excerpt was two minutes in length, and was followed by an 80-second wash-out period.
Participants reported the emotion they felt in response to the music by using the self-assessment manikin (Bradley & Lang, 1994); participants indicated valence and arousal by selecting, from a series of images, the one that best represented their emotional state.
People who show a stronger emotional response to music are likely to show more polarization in valence and arousal ratings than people who have milder responses to music. For each
participant, we computed a mean of the valence ratings for the six positively valenced music
excerpts and a mean of the valence ratings for the six negatively valenced music excerpts, and
then computed a difference score. We calculated a similar difference score by subtracting the
mean of the arousal ratings for the six low-arousal music excerpts from the mean of the arousal
ratings for the six high-arousal music excerpts. We correlated these difference scores with the
AIMS score and all measures used to assess convergent validity.

Results
There was no effect of questionnaire version on the total score, F(3, 129) = 1.3, p = .28. We
asked participants to report their age by indicating one of eight different age ranges. There was
no effect of age on the total score, F(7, 125) < 1.

Item analysis
Using the data from Sample 1 and Sample 2, we ran a number of analyses to determine which
questions to retain in the final scale. It is undesirable to include items with skewed distributions, i.e., items on which almost everyone strongly agrees or disagrees (Clark & Watson,
1995). We identified 21 questions with a mean greater than 3.7 and seven questions with a
mean less than 2.3. We also identified 21 questions with item-total correlations less than 0.3
(Kline, 2000).
We ran a principal components analysis on the original set of questions. We used
Loewenthal’s (2001) recommendation to retain only the factors that account for at least 8% of
the variance, which meant retaining a single factor. Examining the component matrix, we
identified items that loaded weakly on the first factor, which represents the overall common
construct (Clark & Watson, 1995); 27 items loaded at less than 0.4.
In total, 43 unique items were removed from the original scale, resulting in a final scale with
34 questions (see Appendix B). The Cronbach alpha for the final scale indicates good internal
consistency (α ranges from .92 to .94, see Table 1).

Convergent validity
The convergent validity of the AIMS, as determined by correlations with existing scales, is presented in Table 2.
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Table 2. Convergent validity for the AIMS – Correlations with related constructs
Scale

AIMS

Tellegen Absorption Scale
Musical Involvement Scale
Musical Empathizing
Musical Systemizing
Empathy
Fantasy
Perspective-taking
Empathic concern
Personal distress
Musical training

.76**
.74**
.44**
.44**
.31*
.50**
.09
.25
-.04
-.18

Note: * p < .05; ** p < .01

The total score on the AIMS was strongly correlated with the total scores on the TAS and the
Musical Involvement Scale. As expected, the total AIMS score was positively correlated with the
musical empathizing score, however the AIMS was also positively correlated with the systemizing score, suggesting that perhaps systemizers are equally immersed in the music, but in a
different way than the empathizers. The significant correlation between the total score on the
AIMS and the total score on empathy was driven by the highly significant correlation with the
score for the Fantasy subscale. This subscale measures the tendency to identify with characters
in fictional situations, which might relate to a tendency to identify with how a musician is feeling when they produce music or to identify with the composer and his/her intended emotion.
Years of music training was not significantly correlated with the total AIMS score.

Criterion validity
We computed difference scores to assess the polarization of participants’ ratings of positively
valenced music compared to negatively valenced music, and high-arousal music compared to
low-arousal music. To assess criterion validity, we correlated these difference scores with the
AIMS score and all measures used to assess convergent validity (see Table 3).
As expected, the AIMS score was positively correlated with the difference score for valence,
r = .32, p = .04, indicating that higher levels of absorption in music are associated with stronger
responses to music along the valence dimension of emotion (i.e., greater polarization). Although
this correlation may seem modest, a meta-analysis of social psychological studies (including
many that, like our study, investigated individual differences) revealed a mean effect size r of .21
(Richard, Bond Jr, & Stokes-Zoota, 2003), suggesting that our correlation is relatively strong for
this type of data.
On the other hand, the AIMS score did not correlate with the difference score for arousal,
r = -.06, p = .70, suggesting that levels of absorption in music may not be associated with
the strength of responses along the arousal dimension. Since arousal tends to be conveyed
using coarse-grained structural attributes such as tempo and average intensity, it seems
plausible that even people with an extremely blunted response to music might rate arousal
accurately. This might explain why past research has shown greater listener agreement (i.e.,
more consistency) in arousal ratings of music compared to valence ratings (Gomez &
Danuser, 2004, 2007).
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Table 3. Criterion validity for the strength of emotional responses – correlations with difference scores
Scale

Valence (difference score)

Arousal (difference score)

AIMS
Tellegen Absorption Scale
Musical Involvement Scale
Musical Empathizing
Musical Systemizing
Empathy
Fantasy
Perspective-taking
Empathic concern
Personal distress
Musical training

.32*
.25
.22
.22
.28
.17
.07
.21
.25
-.08
-.01

-.06
-.04
-.07
.17
-.01
.01
-.17
.10
.17
-.04
.06

Note: * p < .05

Table 4. Temporal reliability statistics for the AIMS
Total score (time 1)
M
SD
Range
Total score (time 2)
M
SD
Range
Temporal reliability

115.7
24.7
60 to 161
114.1
24.8
70 to 167
r = .91, p < .001

Test-retest
A sample of 30 individuals (see Table 1, Sample 3 for descriptives) completed the AIMS at two
different points in time, ranging from 29 to 78 days apart (M = 50.3). Temporal reliability was
strong, with scores on the AIMS showing little change over time (see Table 4). The AIMS score
at time 1 correlated significantly with the AIMS score at time 2, r = .91, p < .001. This relationship held even after using a partial correlation to control for the number of days between the
two tests, r = .86, p < .001.

General discussion
People differ in the degree to which they respond emotionally to music. This variability might be
partially explained by differences in absorption: the ability and willingness to be emotionally
drawn in by a stimulus. We developed a new measure, the AIMS, to assess individuals’ absorption in music. This new measure shows good internal consistency and temporal reliability. The
AIMS converges with measures of general absorption, musical involvement and empathy, but
is not significantly related to music training. Importantly, preliminary tests show that the AIMS
may be able to predict the strength of emotional responses to music.
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To assess the predictive power of the AIMS, we examined the polarization of participants’
ratings of the valence of music excerpts. Alternatively, one could test whether high absorbers
experience more chills, which are a sign of a strong emotional response to music. Recent work
in our lab demonstrated that absorption, as measured by the Tellegen Absorption Scale, predicted physiological recovery following a stressor. This suggests that the AIMS should work in
the same way, predicting which people will recover most completely when listening to music
after experiencing an acute stressor.
One limitation of our study is that we used only classical music stimuli. Past research has
tended to examine classical music, since it is capable of conveying a wide range of emotions,
and we were thus able to use stimuli that had already been shown to convey different emotions.
We speculate that absorption is a general trait, and that people who are high in absorption in
music would allow themselves to become engaged in many sorts of music. This could be tested
empirically – it would be interesting to expose participants who are both high and low in absorption to different styles of music, and determine if high absorbers show strong emotions in
response to a wider range of musical styles than do low absorbers.
Past studies of emotional responses to music have tested for, but rarely uncovered, sex differences. Neither Knight and Rickard (2001) nor Chafin, Roy, Gerin & Christenfeld (2004) found
evidence to indicate that the effect of music on recovery from stress differed for males compared
to females. Bigand et al. (2005) and Nyklicek et al. (1997) appear to have assumed that there
would be no effect of sex in emotional responses to music; the former paper did not report the
sex of the participants, and the latter did not test for sex differences. On the other hand, some
researchers do report sex differences. Burns et al. (2002) reported sex differences in EMG
response, and skin temperature response to music listening following a stressor, but no differences in heart rate or self-reported relaxation and anxiety. However, it is not clear whether or
not they used pre-stressor measurements as covariates. Due to our predominantly female sample, the question of sex differences in absorption in music remains an empirical one, though we
do not expect to find any significant differences.
Studies of emotional responses to music have often focused on the musical characteristics
used to convey emotion (e.g., Grewe, Nagel, Kopiez & Altenmuller, 2007; Hevner, 1936). Other
studies have focused on the moderating effects of culture (e.g., Balkwill & Thompson, 1999)
and preference (e.g., Blood & Zatorre, 2001; Menon & Levitin, 2005). Little work has looked at
individual differences that might affect emotional responses (with the exception of music training, which has not been found to relate to the strength of emotional responses). The current
study fills this gap, providing support for the notion that absorption may be an important moderator of the strength of emotional responses to music.
We foresee this scale being used to select participants for studies involving emotional
judgments or responses to music; researchers may wish to exclude individuals whose AIMS
scores are unusually low. Alternately, or additionally, researchers may wish to use the
AIMS score as a covariate, to account for some of the variability in emotional responses.
There may be further use of this scale in therapeutic applications of music to reduce stress
and improve recovery in a variety of medical situations. Absorption may help explain why
there are mixed results as to music’s therapeutic effectiveness (for meta-analyses see
Pelletier, 2004; Standley, 1986); perhaps people who are high in absorption are more likely
to benefit from music interventions. In sum, absorption in music has the potential to be an
important variable for predicting individual differences in the strength of emotional
responses to music.
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Appendix A. Music excerpts from the four quadrants of Russell’s circumplex model

High-arousal

Low-arousal

Negative valence

Positive valence

Shostakovich – Symphony No. 8
(Adagio)
Bartok – Sonata for 2 pianos and
percussion (Assai lento)
Stravinsky – Danse sacrale (Le
Sacre du Printemps)
Grieg – Aase’s Death (Peer Gynt)
Chopin – Funeral March, Op. 72
No. 2
Mozart – Requiem (Lacrimosa)

Strauss – Unter Donner und Blitz
Beethoven – Symphony No. 7
(Vivace)
Liszt – Les Preludes
Bizet – Intermezzo (Carmen Suite)
Bizet – Suite No. 2, Menuet
(L’Arlesienne)
Dvorak – Symphony No. 9 (Largo)
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Appendix B. Means, standard deviations, and item-total correlations for the AIMS
AIMS item

M

SD

I-T

I will sometimes move my hand as if I were ‘conducting’ music
When listening to music, I sometimes temporarily forget where I
am
I sometimes feel like I am ‘one’ with the music
When I listen to music I can get so caught up in it that I don’t
notice anything
When I feel that nobody understands me, I often turn on some
music
I will stop everything that I’m doing in order to listen to a special
song/piece of music that is playing
I can imagine a song/piece of music so vividly that it holds my
attention as if I were hearing it ‘live’
When I hear good music I tend to lose my train of thought and
forget what I was thinking about
Sometimes when listening to music I feel as if my mind can
understand the whole world
I sometimes feel that I understand the songwriter/composer’s
intentions completely
I can change almost any sound into music by the way I listen to it
I have stopped walking to listen to music that I came across on my
path
While listening to music, I may become so involved that I may
forget about myself and my surroundings
If I want to feel creative, I will turn on some music
It is sometimes possible for me to be completely immersed in
music and to feel as if my whole state of consciousness has been
temporarily altered
I know what people mean when they talk about mind-altering
musical experiences
At times when listening to music, I feel more connected with other
people
I find that different sound have different colors (e.g., red, blue)
I spend as much time as I can every day listening to music
Sometimes music makes me feel and experience things as I did
when I was a child
Sometimes I almost feel as if a song was written especially for/
about me
I sometimes make my movements/actions (opening doors, pushing
buttons, stepping of curbs) coincide with the music
I like to find patterns in everyday sounds
When listening to music I can lose all sense of time
Before I do an activity (e.g., exercise, study), I usually carefully
consider what music to play along with it
The sound of a speaking voice can be so fascinating to me that I
can just go on listening to it
Music sometimes helps me ‘step outside’ my usual self and
experience an entirely different state of being

3.0
3.0

1.5
1.2

.51
.54

3.2
3.3

1.2
1.1

.70
.62

3.5

1.1

.56

3.5

1.2

.59

3.5

1.2

.69

3.6

1.1

.57

3.0

1.3

.61

3.4

1.1

.49

2.7
3.4

1.1
1.3

.55
.59

3.2

1.1

.66

3.6
3.3

1.1
1.2

.55
.59

3.3

1.1

.65

3.5

1.1

.60

2.7
3.3
3.6

1.2
1.2
1.1

.51
.56
.41

3.3

1.3

.43

3.6

1.1

.54

3.0
3.7
3.6

1.1
1.2
1.2

.50
.63
.43

3.0

1.2

.45

3.6

1.1

.56
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Appendix B. (Continued)
AIMS item

M

SD

I-T

When listening to music, I often imagine the musicians playing
the songs
When listening to great music I sometimes feel as if I am being
lifted into the air
When I am listening to music, I can tune out everything else
I sometimes see vivid images in my head when I listen to music
I sometimes close my eyes so I can focus on the music I am
listening to
There are times when I will do nothing except listen to music
I sometimes feel like I’m part of something bigger than myself
when I listen to music

3.1

1.2

.45

3.2

1.3

.54

3.7
3.5
3.6

1.2
1.2
1.2

.55
.53
.60

3.7
3.4

1.4
1.2

.58
.65

Note: I-T = item-total correlation. N = 131 (samples 1 and 2). Responses were made on a 5-point Likert scale, with 1 =
strongly disagree and 5 = strongly agree. All questions were worded in a positive direction. This ordering of questions
was used to assess temporal reliability (test-retest).

