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This study aimed to test whether implicit and explicit attitudes toward heights differ between
individuals with low and high fear of heights, and whether the implicit and explicit attitudes toward
heights are sensitive to a one session cognitive-behavioral treatment (CBT) in the second group. In
addition, we also explored the relationships between implicit and explicit attitudes, as well as the
effect of retesting on implicit attitudes. Both explicit and implicit attitudes toward heights were
assessed in individuals with low (n = 49) and high levels of fear of heights (n = 83) prior to
treatment, and reassessed in the second group after one session of CBT intervention in virtual
reality. Results show that there are differences in both implicit (F(1, 96) = 25.155, p < .005, partial
1% = .208) and explicit attitudes (F(1, 96) = 90.970, p < .001, partial n? = .487 for cognitive
evaluation; F(1, 96) = 69.542, p < .001, partial n? = .420 for dangerousness) between fearful and
non-fearful individuals. As expected, implicit (t(48) = 3.712, p = .001) and explicit attitudes (t(56)
= 4.071, p < .001 for dangerousness; t(57) = 5.002, p < .001 for cognitive evaluation) favorably
changed following treatment, with medium effect sizes. These findings suggest that both explicit
and implicit attitudes are cognitive factors related to acrophobic symptoms and might play a role as
mechanisms in the cognitive-behavioral treatment of heights related fear.
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Introduction

Anxiety disorders represent a major issue for public
health. Recent surveys have confirmed that specific
phobias are among the most prevalent psychological
disorders, indicating high rates (9.4%-12.8%) in the
general population throughout the lifespan (Becker, Rinck,
Tirke, Kause, Goodwin et al., 2007; Bijl, Ravelli, van
Zessen, 1998; Kessler, Chiu, Demler, Merikangas, Walters,
2005; Stinson, Dawson, Chou, Smith, Goldstein et al.,
2007). Among anxiety disorders, acrophobia is the type of
specific phobia with the highest prevalence in the category

of natural environment, with reported estimated lifetime
rates ranging from 1.1 to 5.9% (Becker et al., 2007;
Stinson et al., 2007; Depla, ten Have, van Balkom, de
Graaf, 2008). Given the aforementioned high prevalence
and the high social (Buist-Bouwman et al., 2006) and
economic costs (Smit et al., 2006) associated with anxiety
disorders, identifying factors that might contribute to the
onset and maintenance of anxiety is of paramount
importance. Moreover, testing the ability of different
interventions to impact on these factors is also needed.
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Implicit and explicit cognitive processing

Cognitive models of anxiety disorders stressed the
importance of cognitive processes on the etiology and
maintenance of anxiety disorders (Barlow, 1988; Beck,
Emery & Greenberg, 1985; Eysenck, 1992; Foa & Kozak,
1986). However, studies assessing the relations between
specific anxiety disorders and information processing (e.g.,
interpretations, evaluations, attitudes) have mainly focused
on self-report measures. Although very valuable in social
sciences, self-report measures are not without limitation
given that the relevant cognitions might be unavailable to
introspection and/or might be distorted by self-
presentational biases (Schwarz & Oyserman, 2001; de
Jong, Pasman, Kindt, & van den Hout, 2001; Dovidio &
Fazio, 1992). More recently, a particular emphasis has
been placed in dual-process models on the importance of
distinguishing between ruled-based, explicit cognitions and
more automatically activated associations (i.e., implicit)
(e.g., Gawronski & Bodenhausen, 2006).

Automatic associations are assumed to be simple
connections between a category (e.g., heights) and its
associated concepts in memory (e.g., dangerousness), that
are automatically activated in response to a relevant
stimulus (Gawronski & Bodenhausen, 2006). These
processes do not involve an evaluative intention, nor many
cognitive resources (Cunningham, Raye, & Johnson, 2004)
and are independent of truth value assignments (Gawronski
& Bodenhausen, 2006). Unlike implicit attitudes, explicit
attitudes are seen as evaluative judgments based on
propositional reasoning that are dependent on their
subjective validity (Gawronski & Bodenhausen, 2006). On
other words, while implicitly measured attitudes reflect the
activation of associations in memory, explicit attitudes
reflect the result of a validation process (Gawronski, LeBel
& Peters, 2007). Therefore, although one may rate as false
the proposition “heights are dangerous”, an association
between heights and dangerousness may still be activated
in memory.

Considering these conceptual differences, whereas
explicit attitudes are usually evaluated with self-report
scales, studies on implicit attitudes propose a
complementary assessment tool based on response time
performance in seemingly unrelated tasks (Ellwart, Rinck
& Becker, 2006). Although free of evaluative intention, the
association between a certain category and evaluative
concepts is used as a proxy for implicit attitudes. Hence,
implicit attitudes are typically inferred from the
performance on response latency measures. Even though a
relative large number of implicit tests have been recently
proposed, the Implicit Association Test (IAT) (Greenwald,
McGhee & Schwartz, 1998) appears to be one of the most
suitable, adequate psychometric properties being reported
for this instrument (see De Houwer, 2003; Fazio & Olson,
2003 for a review).

IAT assesses implicit attitudes (Greenwald, McGhee &
Schwartz, 1998) by measuring the association between two
attribute and two target dimensions. In this computerized
task, participants are asked to press one of two response
keys to categorize a stimulus appearing in the center of the
screen in one of the categories presented in the two
opposite top corners of the screen. The assumption of the
IAT is that faster responses are obtained in tasks where
strongly associated concepts share the same response key
(i.e., compatible block; e.g., heights related and negative
words require pressing one key, while ground related and
positive words the other key) as compared to tasks where
the opposite assignment (i.e., incompatible block) is used

(e.g., heights related and positive words share the same
key, while ground related and negative words share the
other response key). The implicit association is computed
as the difference in average response time between the
compatible and the incompatible blocks.

Implicit and explicit attitudes in fearful and non-fearful
individuals

Considering the claim that implicit and explicit
attitudes toward a phobic stimulus play a role in the onset
and maintenance of anxiety, it would be expected for these
variables to clearly distinguish between highly and
low/non-fearful individuals. Previous studies (de Jong, van
den Hout, Rietbroek & Huijding, 2003; Ellwart, Rinck, &
Becker, 2006; Huijdin, de Jong, 2009; Teachman &
Woody, 2003) tried to test this hypothesis, but their
findings are somewhat mixed. Teachman & Woody (2003)
reported stronger fear related implicit evaluative
associations toward spiders for spider phobic individuals,
as compared to non-phobic individuals, but only for two of
the four IATs they used. In opposition, de Jong, van den
Hout, Rietbroek & Huijding (2003) found more negative
attitudes toward spiders at the explicit level, but not at the
implicit level, while Huijdin & de Jong (2009) reported
more negative attitudes at both explicit and implicit levels
in phobic than in non-phobic individuals. Even though
acrophobia is the most prevalent specific phobia in the
natural environment category, to our knowledge no study
compared implicit and explicit attitudes toward heights
between fearful and non-fearful individuals. Only one
study (Teachman et al., 2008) used IAT to assess automatic
associations with heights, but it focused on the association
between heights and fear (i.e., “afraid” versus “unafraid”)
and not on evaluative associations. Therefore it is unclear
whether implicit attitudes toward heights differ between
anxious and non-anxious individuals.

Changing implicit and explicit attitudes

Previous studies have shown that both implicit and
explicit attitudes can be considered a result of conditioning,
given that repeated conditional stimulus (CS) -
unconditional stimulus (UC) pairing impacted on
subsequent evaluations of CS (for reviews, see De Houwer,
Thomas & Baeyens, 2001; De Houwer, Baeyens & Field,
2005; Walther, Nagengast, & Traselli, 2005). Therefore,
according to these findings, in order to change negative
attitudes toward a phobic stimulus it may be required to
break the conditioned response, by creating a new CS — UC
connection. These results are in line with the theory of Foa
& Kozak (1986) that stresses the importance of implicit
information processing, stating that exposure based
interventions work through replacing the associations
acquired in anxiogenic experiences with new associations.
Thus, it would be expected for exposure based
interventions that are efficient in reducing anxiety to also
impact on information processing (e.g., attitudes). Not
surprisingly, foregoing studies have proven that exposure
based CBT interventions are effective in improving explicit
attitudes toward heights in highly anxious individuals
(Coelho, Silva, Santos et al., 2008; Emmelkamp, Krijn,
Hulsbosch, De Vries, Schuemie, Van der Mast, 2002;
Emmelkamp, Bruynzeel, Drost & Van der Mast, 2001;
Krijn , Emmelkamp, Biemond et al., 2004). However, little
is known about the impact of exposure based interventions
on implicit attitudes. Three studies assessed the impact of
exposure interventions for specific phobias on implicit
attitudes (Huijdin, de Jong, 2009; Teachman, 2007;
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Teachman & Woody, 2003). All the three studies focused
on spider phobia, and their findings are mixed. Only
Teachman (2007; Teachman & Woody, 2003) reported
positive findings, while Huijding & de Jong (2007) showed
a similar decrease in implicit attitudes among participants
who received treatment and those from the wait list group.
This may suggest a possible effect of time and/or retesting.
Thus, the treatment sensitivity of implicit attitudes toward
phobic stimuli, as well as potential effects of retesting on
implicit assessment tools are still to be determined. In this
context, taking into account that some studies showed that
implicit attitudes are resistant to extinction (Hermans et al.
2002; Diaz et al. 2005), and that implicit information
processing can influence one’s behavior (e.g., avoidant
behaviors), it would be important to assess the impact of
exposure based interventions on implicit attitudes toward
heights, complementary to explicit attitudes.

Present study

As part of a study assessing the efficacy of four Virtual
Reality based (VR) interventions in reducing the level of
anxiety in individuals with high levels of heights anxiety,
we address both explicit and implicit attitudes toward
heights. We aim to test whether individuals with high
levels of heights anxiety have more negative implicit and
explicit attitudes toward heights than individuals with low
levels of heights anxiety, prior to intervention. In addition,
we aim to evaluate whether explicit and implicit attitudes
toward heights are improved in highly anxious individuals
following the intervention. We also explore the
relationships between explicit and implicit attitudes toward
heights, and whether there is an effect of multiple testing
for implicit association test.

Method

Participants

A total of 230 individuals were screened with the
Acrophobia Questionnaire. Subsequently, all participants
willing to continue were invited to a laboratory session to
complete a series of measurements. To be included in the
highly anxious group, participants had to score 45 or
higher on the anxiety subscale, and 10 or higher on the
avoidance subscale of the Acrophobia Questionnaire. One
hundred participants (43.47%) met these criteria. Those
scoring under the cut-offs (n = 130) were included in the
low anxiety comparison group.

From 100 highly anxious subjects, data for 83
participants (mean age = 22.75 years, SD = 5.772, range =
18, 49, 86.74% female) who completed at least the initial
evaluation in the current phase of the study was included.
In addition to exhibiting high anxiety and avoidance
toward heights, participants were required to be over 18
years old and not to suffer from any neurological problems.

From the 130 participants eligible for participation in
the low anxiety control group, 49 were assessed in the
current preliminary phase of this study. Similar to the
highly anxious sample, most of those who already
completed the assessment tools were also female (79.59
%), with a mean age of 23.08 years (SD = 5.314, range =
18, 38).

Measures

Acrophobia  Questionnaire (AQ; Cohen, 1997)
comprises two subscales: one for anxiety (with scores
between 0 — 120), and one for avoidance (with scores

between 0 — 60). The questionnaire describes 20 heights
related situations. Anxiety across these situations is
assessed on a seven-point scale (0: not at all anxious, 6:
extremely anxious), while avoidance behaviors across
these situations related to heights is assessed on a three
point scale (0: I would not avoid this situation, 2: I would
definitely avoid this situation). Previous studies (Cohen,
1977; Baker, Cohen & Sanders, 1973) reported mean
values for acrophobic outpatients ranging from 48 to 60 for
the anxiety subscale, and from 4 to 14 for the avoidance
subscale. A good internal consistency was found in our
sample (Cronbach’s alpha, » = .81 for Anxiety Subscale
and » = .67 for Avoidance Subscale).

Attitudes Toward Heights Questionnaire (ATHQ;
Ableson & Curtis, 1989) includes six semantic differential
scales on which subjects rate their general opinion toward
high places, using six visual analog scales. The
questionnaire provides a measure of two attitude variables:
cognitive evaluations (good-bad, awful-nice, pleasant-
unpleasant) and dangerousness (safe-dangerous,
threatening-unthreatening, harmful-harmless). Acceptable
internal consistency was found in our sample (ra = .75 for
Cognitive Evaluation and o = .77 for Dangerousness).

Implicit Association Test (IAT, after Greenwald,
McGhee & Schwartz, 1998) is a response-time task in
which participants had to classify words and pictures into
superordinate categories. The task was designed to assess
implicit attitudes by measuring the relative strengths of
automatic associations between two contrasted target
concepts and two attribute concepts. The IAT designed by
the authors of in this study consists of items from four
categories: the main target concept (heights), the relative
target concept (ground), and two attribute concepts
(positive-negative). For the target concepts we used both
words and images, while in the evaluative categories we
included just the words used in ATHQ, in order to ensure
that the same attitudes were measured at the explicit and
the implicit levels. Thus, in the “positive” category we
included the words “good”, “nice”, “pleasant”, “safe”,
“unthreatening” and “harmless”, while in the “negative”
attribute category we included the words “bad”, “awful”,
“unpleasant”, “dangerous”, “threatening” and harmful.

The IAT designed for this study consists of seven
blocks: three training blocks (i.e., B1, B2, B5) and four
critical blocks: (B1) target discrimination, (B2) attribute
discrimination, (B3) first combined block, (B4) second
combined block, (B5) reversed target discrimination, (B6)
first reversed combined block, and (B7) second reversed
combined block (see Table 1). For each critical block, we
presented two sets of category pairs simultaneously. Each
pair comprised a target and an attribute category. Stimuli
representing one of the four categories were randomly
presented in the center of the screen, on each trial, while
the two pairs of target and attribute categories appeared
simultaneously in the opposite top corners of the screen.
Participants were asked to indicate on which side of the
screen (corresponding to one pair of categories) each
stimulus belongs to by pressing a key to indicate the left
(i.e., “Z” key) or the right (i.e., “/” key) side. The
assumption of the task is that one classifies easier (i.c.,
shorter response time) in trials where his automatic
associations with the target categories (heights/ground)
match the target and attribute pairings, as compared to
trials where the target and attribute pairings are
mismatched (i.e., longer response time). It is thus expected
for people with negative attitudes toward heights to
classify faster the presented items when “heights” target
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category is paired with the “negative” attribute concept
(i.e., B3 and B4) than when “heights” target category is
paired with the “positive” attribute concept (i.e., B6 and
B7). Higher scores indicate more negative implicit
attitudes toward heights (i.e., longer response times for
blocks where ‘“heights” are associated with “positive”
attribute). Previous studies reported satisfactory internal
consistency estimates that generally ranged from .7 to .9
(Greenwald & Nosek, 2001; Schmukle & Egloff, 2004).
The test-retest reliability of IAT (» = .56) is somewhat
lower than recommended (see Schmukle & Egloff, 2004),
but considerably higher than the estimates reported for
other implicit measures (Bosson, Swann, & Pennebaker,
2000).

Table 1. Blocks included in IAT
Left corner concepts ~ Right corner concepts

Block  ("Z” key) ) key)

B1 heights ground

B2 positive negative

B3 heights + negative ground + positive
B4 heights + negative ground + positive
B5S ground heights

B6 ground + negative heights + positive
B7 ground + negative heights + positive

Procedure

Therapists involved in this study were graduate
students, licensed in clinical psychology and cognitive-
behavioral psychotherapy. All of them received intensive
training for exposure and cognitive restructuring in anxiety
disorders.

Therapists met three times with each highly anxious
participant enrolled in the study. In the first session, the
pre-intervention assessment was individually conducted
and the rationale of the treatment was explained. In the
second session, the intervention was carried out, while the
third session was allocated for post-intervention evaluation.

The effectiveness study in which the data presented here
were collected used a 2x2 design with two levels of
treatment virtual environment (Head Mounted Display —
HMD and Computer Automatic Virtual Environment —
CAVE) and two types of interventions (exposure — BT and
exposure + cognitive restructuring — CBT). Participants
were randomly assigned to one of the four treatment
groups.

VR exposure was provided in a dark laboratory at the
International Institute for the Advanced Studies of
Psychotherapy and Applied Mental Health. Participants
from all intervention groups were exposed to four different
locations. In the CAVE environment, participants were
gradually exposed to: (1) a balcony, (2) the edge of a wall,
(3) the edge of a versant, and (4) the roof of a house placed
on a versant. In the HMD environment, participants were
gradually exposed to a deck placed at the (1) first floor, (2)
second floor, (3) third floor, and (4) fourth floor of a
building. During each exposure, participants were
instructed to stay focused on the aspect perceived as the
most frightening/dangerous. Participants had to rate their
anxiety level on a 0-10 scale (subjective units of
discomfort — SUDS) every two minutes. Each exposure
ended when the anxiety diminished to at least half of the
maximum level reported. In both VR environments, the
therapist controlled the VR exposure using a joystick.

However, participants were free to move within the pre-
established exposure scenario.

In the two CBT intervention groups, participants were
also asked to monitor their thoughts during exposures.
Cognitive restructuring (i.e., logical, empirical and
pragmatic) was used in addition to exposure, after each
exposure phase.

Implicit and explicit attitudes were assessed one week
prior to (i.e., pre) and one week after (i.e., post) the
intervention. To assess the effect of multiple assessments
on IAT, a subsample of participants (n = 20) were re-tested
(i.e., intermediate) right before the intervention, when no
change in attitudes could be attributable to intervention.

Data analysis

Although there were multiple interventions, for the aims
of this study, we chose to combine data from the four
groups, as no group effect was found on implicit or explicit
attitudes pre or post-intervention (see Table 2). One way
MANOVA was used to test differences between highly
anxious and low/non anxious individuals concerning
implicit and explicit attitudes, followed by three one way
ANOVAs for implicit attitudes, and the two explicit
attitudes subscales. Repeated measures ¢ tests were used to
assess the impact of intervention on implicit and explicit
attitudes, as well as the stability of IAT.

Results

Highly versus low anxious individuals

There was a significant difference in attitudes between
highly anxious and low/non anxious individuals (F(3, 94) =
38.824, p < .001, Wilk's A = 0.447, partial > = .55) on
both implicit (F(1, 96) = 25.155, p < .005, partial 1> =
.208) and explicit attitudes (F(1, 96) = 90.970, p < .001,
partial n2 = .487 for cognitive evaluation; F(1, 96) =
69.542, p < .001, partial 0> = 420 for dangerousness).
Results indicate more negative implicit and explicit
attitudes toward heights in anxious individuals, as
compared to low/non anxious individuals.

Associations between implicit and explicit attitudes

Although both implicit and explicit attitudes are
changed following the CBT interventions, there is no
significant correlation between the two measurements (see
Table 3).

Impact of intervention on implicit and explicit attitudes
Both implicit (#(48) = 3.712, p = .001) and explicit
attitudes (#(56)= 4.071, p <.001 for dangerousness; #57) =
5.002, p < .001 for cognitive evaluation) were improved
after the intervention. The effect sizes were found to be
medium for both implicit (Cohen's d = 0.527) and explicit
attitudes (Cohen's d = 0.543 for dangerousness; Cohen's d
= 0.661 for cognitive evaluation). To further explore the
impact of treatment on attitudes, we conducted a one way
MANOVA to compare the attitudes toward heights of
anxious individuals after the intervention to those of non-
fearful individuals. Results showed that after the
intervention fearful individuals maintained more negative
attitudes toward heights than non-fearful individuals (F(3,
76) = 12.469, p < .001, Wilk's A = 0.670, partial 1> = .33)
concerning explicit attitudes (F(1, 78) = 33.539, p < .001,
partial n2 = 301 for cognitive evaluation; F(1, 78) =
28.795, p < .001, partial n° = .270 for dangerousness), but
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not implicit attitudes (F(1, 78) = 1.705, p = 019, partial 1’
=.021).

Stability of the IAT measurement

Our data provide some support for the stability of the
IAT. Results revealed no significant differences between
the two measures (i.e., pre and intermediate) taken before

any intervention was implemented (#(1/9) = 0.876, p =
.392), but remained significant between the intermediate
and the post-intervention measurements (#(16) =2.872, p =
.011), as expected if IAT was to be stable. Moreover, there
was no significant difference after the intervention between
those who had an intermediate measurement and those who
had not (¢#(52) = 0.641, p = .524).

Table 2. Comparisons between treatments for implicit and explicit attitudes

Variable z

df p Group  Mean rank

IAT pre 2%577
IAT post 0.068
ATHQ-CE pre 1.349
ATHQ-CE post 1.721
ATHQ-D pre 1.585

ATHQ-D post 3.198

3 0.444 34.94
32.98
43.33
34.94
27.14
28.25
27.81
26.75
33.38
41.64
37.05
39.43
31.6
34.46
26.84
31.88
33.67
40.53
34.74
40.55
28.9
36.71
26.2
32.75

3 0.995

3 0.717

3 0.632

3 0.663

3 0.362

PONPFPRAONEFEPRONFEPRONPEPRONERONPRE

Notes: IAT = Implicit Association Test, ATHQ-CE = Attitudes Toward Heights Questionnaire-Cognitive Evaluation Subscale,
ATHQ-D = Attitudes Toward Heights Questionnaire-Dangerousness Subscale, pre = prior to intervention, post = post intervention.

Table 3. Correlation matrix

IAT pre IAT post ATHQ-D pre ATHQ-D post ATHQ-CE pre  ATHQ-CE post
IAT pre -
IAT post 13 -
ATHQ-D pre .03 12 -
ATHQ-D post -.04 10 S51** -
ATHQ-CE pre -.18 -.06 58** 29* -
ATHQ-CE post .06 -.13 11 55** A46%* -

Notes: IAT = Implicit Association Test, ATHQ-CE = Attitudes Toward Heights Questionnaire-Cognitive Evaluation Subscale,
ATHQ-D = Attitudes Toward Heights Questionnaire-Dangerousness Subscale, pre = prior to intervention, post = post intervention.

Discussion

This study mainly aimed to investigate whether there is
a difference in implicit and explicit attitudes toward
heights between highly anxious and low/non anxious
individuals, and to evaluate whether explicit and implicit
attitudes toward heights among individuals with high levels
of heights anxiety would change after the intervention.

The results of our study indicate that this version of
IAT is a useful method to assess implicit attitudes toward
heights, considering its ability to distinguish between
highly anxious and low/non anxious individuals. We found
that both implicit and explicit attitudes toward heights are
more negative in fearful than non-fearful individuals.
These findings are similar to those reported by Huijdin &
de Jong (2009) and Teachman & Woody (2003) for spider
phobia, but partially contradict the results of de Jong, van
den Hout, Rietbroek & Huijding (2003) who found

differences in attitudes toward spiders between fearful and
non-fearful individuals only at the explicit level, and not at
the implicit level. Therefore, somehow in line with the
findings from other phobias, this is, to our knowledge, the
first study to show that both explicit and implicit attitudes
toward heights distinguish between fearful and non-fearful
participants.

We also found that a one session of CBT had a
medium effect on both implicit and explicit attitudes.
However, exploratory analyses indicate that after the
intervention only implicit attitudes were similar to those
reported by non-fearful individuals, while explicit attitudes
were still more negative in highly anxious than in low/non
anxious individuals. These findings raise the question of
clinical significance. Even though explicit attitudes
improved significantly following the intervention, it is
unclear whether this change is clinically relevant. Results
of the exploratory analyses are somewhat surprising,
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considering that implicit attitudes are assumed to be more
resistant to change than the explicit ones. A previous study
(Huijdin & de Jong, 2009) provided data in line with the
abovementioned assumption, by showing that only explicit,
but not implicit attitudes significantly improved after an
exposure intervention.

A possible explanation for the difference in results
could be related to the assessment tool used for implicit
attitudes in the two studies. Unlike us, Huijdin & de Jong
(2009) used the Extrinsic Affective Simon Task (EAST).
Given that a series of studies reported better psychometric
properties for IAT than for EAST (see De Houwer & De
Bruycker, 2007) it is possible for IAT to be better suited
for testing change in implicit attitudes than EAST. On the
other hand, our results might also reflect some differences
between the psychometric properties of the explicit and the
implicit measurements. Since the IAT appears to be a
somewhat less reliable assessment tool than the explicit
measurements, the measurement error could have
contributed to the observed differences.

Potential clinical implications might follow from these
results showing that attitudes seem to be sensitive to
treatment. Based on cognitive behavioral theories it can
been hypothesized (see Teachman & Woody, 2003) that
those who maintained highly negative attitudes toward
heights might be at risk for relapse, given that biased
information processing may act as a vulnerability. Future
studies should address this hypothesis.

Our findings concerning the relationship between
implicit and explicit attitudes toward heights are somewhat
different from those reported in other specific phobias.
Although we found no significant relationship between the
two variables, other studies (e.g., Ellwart, Rinck & Becker,
2006) found that implicit and explicit attitudes toward
spiders tend to be strongly positively associated. In fact,
our negative but insignificant results show more similar
patterns to the negative associations reported often in
social psychology between implicit and explicit racial
attitudes (e.g., Fazio, Jackson, Dutton, & Williams, 1995).
This may be explained by self-representational biases.

Given that IAT is a relatively new tool in
psychopathology research and some studies suggested
possible effects of time/retesting on IAT (Huijding & de
Jong, 2007), we explored these possible effects in our
sample and provide some data in support for the stability of
results after repeated measures. However, future studies
should include an additional heights fearful group with no
intervention to serve as control in order to assess a possible
time effect.

The main limitation of this study is the non-
experimental nature of the design. In the absence of a
heights fearful waitlist group, the impact of the
intervention on explicit and implicit attitudes should be
interpreted with caution, given that a time effect could not
be excluded based on our design. However, as previously
noted, attitudes are considered to be resistant to change,
especially over a short period of time (i.e., three weeks
between pre and post-evaluation). Thus, although a time
effect on these variables is unlikely in this study, it could
not be excluded as we did not control for this effect.

To sum up, the present study supports the importance
of assessing both implicit and explicit attitudes toward
phobic stimuli, providing evidence that both variables
distinguish between highly anxious and low/non anxious
individuals. Moreover, this is the first study to show that
implicit and explicit attitudes toward heights improve after
one session of virtual reality based CBT in highly anxious

individuals. We also offer some support for the stability of
IAT. Overall, our findings suggest that both explicit and
implicit attitudes are cognitive factors related to acrophobic
symptoms and might play a role as cognitive mechanisms
in the cognitive-behavioral treatment of heights related
fear.
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Introduction

Depression significantly contributes to the global
burden of disease affecting 350 million people around the
world (WHO, 2013). Besides the great personal struggle,
clinical depression is also associated with high financial
costs for the sufferer and for the society, due to diminished
productivity and expensive treatment (Luppa, Heinrich,
Angermeyer, Konig & Riedel-Heller 2007; Sobocki,
Jonsson, Angst & Rehnberg, 2006). It was estimated that
the total annual cost of depression was €92 billion in
Europe, making it the third most expensive mental disorder
(Olesen, Gustavsson, Svensson,Wittchen & Jonsson,
2012).

An epidemiological study demonstrated that lifetime
prevalence of major depressive disorder (MDD) in
Romania is 3.3%, with higher values for women (4.1%)
than man (2.5%, Florescu, Moldovan, Mihaescu-Pintia,
Ciutan & Sorel, 2010). These point values converted into
absolute numbers corresponds to about 574,000 people. On
average, an affected individual spends 5.7 years suffering
from a MDD (Florescu, Moldovan, Mihaescu-Pintia,
Ciutan & Sorel, 2010). In Europe, the total costs associated

with clinical depression were estimated at 113.4 billion
Euros in 2010 (Gustavsson et al., 2011).

It was proven that early identification and appropriate
treatment reduces the negative impact of depression for
most patients (Coulehan, Schulberg, Block, Madonia,
Rodriguez, 1997). An alternative way of achieving this
goal would be to conduct systematic screenings for at-risk
populations (e.g., patients with chronic diseases and/or
chronic pain, patients with unexplained symptoms or
stressful environments, socially isolated and/or elderly
population etc.; Sharp & Lipsky, 2002).

Given the high costs associated with clinical
depression, it seems necessary to improve both prevention
and intervention methods. In this context, it is very
important to have effective and efficient depression
measures. These instruments should identify the existence,
the severity and the intensity of depressive symptoms.
Moreover, they should be useful for diagnostic purposes,
and for the evaluation of the treatment outcome.

To expand the possibility of using robust depression
measures in other cultures, we translated into Romanian
and adapted the Quick Inventory of Depressive
Symptomatology — Self Report version (QIDS-SR, Rush et
al., 2003). The psychometric proprieties of the Romanian
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QIDS-SR  were investigated. A comparative analysis
between QIDS-SR and the well-known Beck Depression
Inventory-II (BDI-II, Beck, Steer, Brown, 1996) was also
conducted.

Method

Ethical considerations

This study was reviewed and approved by the Ethics
Committee of the West University of Timisoara, Romania.
After the terms and conditions for the study were
presented, all participants signed an inform consent by
surface mail.

Participants

Participants were recruited through an online platform
(https://www.iterapi.se/sites/psitod). A total of 220
participants completed all the screening questionnaires.
Participants having a high scores on the depression
questionnaire (i.e., higher than 14 on BDI-II) were further
contacted for a telephone interviewed. After the interview,
100 participants confirmed the diagnosis of either MDD or
dysthymia. The data used for the present study included
only participants who had a clear diagnostic status (N =
148). Participants’ demographic characteristics are
presented in Table 1.

Table 1. Demographic characteristics of participants

Variable N % or mean + SD
Gender
Male 43 29.1
Female 105 70.9
Age (years) 148 34.7411.1
Education level
PhD 3 2
Master degree 27 18.2
University degree 75 50.7
High school 38 25.7
degree
Vocational school 2 1.4
Primary school 3 2
Profession
Full time worker 86 58.1
Part-time worker 11 7.4
Unemployed 3 2
Student 26 17.6
Staying home 16 10.8
Retired 6 4.1
Marital status
Never married 47 31.8
Married 50 338
Divorced 33 22.3
Widower 10 6.8
In a relationship 8 5.4
Religious affiliation
Orthodox 117 79.1
Roman Catholic 7 4.7
Other religions 18 12.1
Atheist 6 4.1
Total N = 148
Measures

Quick Inventory of Depressive Symptomatology —
Self-Report version (QIDS-SR, Rush et al. 1986, 1996)
was designed to assess the severity of depressive
symptoms during the previous week. The questionnaire is
available as a clinician-administered (QIDS-C) and self-

report version (QIDS-SR), covering nine symptoms used
for the diagnoses of depression. Participants are instructed
to rate each item on a 4 point Likert scale ranging from 0 to
3. In this study only the self-report version was used, with
an internal consistency of .74. Previous studies
demonstrated that QIDS-SR is a sound psychometric
measure (Rush et al. 1986, 1996).

Beck Depression Inventory-II (BDI-II) was developed
by Beck (1961) to assess the severity of depressive
symptoms. The 21 items of the scale assess the most
common depressive symptoms encountered during the
previous 14 days. Initially Beck recommended a cut-off
score of 13, but later, Baumesderfer and Beck (1974)
recommended a cut-off score of 21 to distinguish a “pure”
depressive population in scientific studies. In our sample a
high internal consistency (o = .90) for BDI-II was
obtained.

Automatic Thoughts Questionnaire (ATQ - 15 items,
Hollon & Kendall, 1980) measures the frequency of
occurrence of automatic negative thoughts (negative self-
statements) associated with depression. Subjects are
instructed to read each item and indicate, on a scale of 1 to
5, how frequently, if at all, that thought occurred to them
over the last week.

The Structured Clinical Interview for DSM-IV-TR
Axis I Disorders, Research version (SCID-I) Module A
(First, Spitzer, Gibbon, & Williams, 2002) was used to
assess the diagnostic status of all included participant. If
additional symptoms were reported during the SCID-I
overview, the needed modules were also administered.

Procedure

Participants were recruited in Romania by briefly
presenting the study in local and national newspapers
during March and September 2014. Interested participants
were directed to the study web page
(https://www.iterapi.se/sites/psitod) where general
information about the study and a brief presentation of the
research team were presented. After reading the informed
consent, participants signed up for the study and completed
a series of online questionnaires and demographics. For
privacy purposes, participants were encouraged to create a
special email account used only for this study. If the
screening process was interrupted (e.g., due to failed
internet connection), the already filled information was
saved on a server, and participants could continue the
screening from where they have left it.

Participants who scored above 14 on BDI-II were
contacted for a telephone interview, while the ineligible
participants were sent an email with the summary of their
results. The telephone interview was conducted using the
Overview, Screening and Module A of the Structured
Clinical Interview for DSM-IV-TR-Axis 1 disorders,
research version — patient edition (SCID-I/P) (First,
Spitzer, Gibbon and Williams, 2002). If additional
symptoms were reported during the SCID-I/P interview
(e.g., marked embarrassment in social settings), additional
modules were administered (e.g., Module F — Anxiety
Disorders, Social Phobia)..

Statistical analysis

SPSS 20 (SPSS, Inc., Chicago, IL) and MedCalc 14.8.1
(MedCalc Software bvba, Ostend, Belgium) were used for
data analysis. The internal consistency for each measure
was assessed with the Chronbach’s alpha. The independent
t test was used to highlight the differences between
MDD/dysthymic and normal participants. Receiver
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Operating Characteristics (ROC) was used to evaluate the
diagnostic validity of the QIDS-SR and the BDI-II. ROC
represents an elegant way of estimating the performance of
a screening instrument (in our case two depression
measures) at various cut-off points. A graphical plot is
created by plotting the true positive rate (sensitivity)
against the false positive rate (specificity) along a
continuum of possible cut-off points. By estimating the
sensitivity as a function of specificity, ROC analysis
enables us to better approximate the optimal cut-off scores
used in diagnostic decisions.

Results

QIDS-SR convergent validity was confirmed by the
high and significant correlations with the BDI-II (» =.83; p
< 0,001). Before conducting the ROC analysis, we
compared the two groups (i.e., MDD/dysthymic vs. non-
clinical participants) to make sure they differ in terms of
depressive symptoms. The means and SD’s for normal and
clinical participants are presented in Table 2, as well as the
obtained large effect sizes for all comparisons.

Table 2. Descriptive and comparative data

ROC analysis was used to identify the recommended
cut-off scores for QIDS-SR and BDI-II. Both
questionnaires yielded a significant difference when the
area under the curve (AUC) was compared with the area
under the diagonal (all z’s are significant, see Table 3).
Although the BDI-II displays a slightly higher AUC, both
measures fall into the moderate category (see Streiner &
Cairney, 2007) and no significant differences could be
established between the two measures. These results are
graphically illustrated in Figure 1.

Table 4 shows the sensitivity and specificity for both
measures. The cut-off score for QIDS-SR was set by
calculating the maximum Youlden index value
(sensitivity-+specificity-100). The optimal cut-off score for
severe depression was set at 15, which correspond to
76.79% chances to correctly classify cases. The predictive
values associated with this cut-off score are relatively high
(PPV=92.8%; NPV=54.4%). Moreover, the optimal cut-off
score for BDI-II was set at 21, which corresponds to
80.37% correctly classified cases. When the AUC for the
two measures were compared no differences emerged (z =
1.64, p >.05). Therefore, the two measures seem equally
potent when it comes to discriminating between people
with and without MDD/dysthymia.

Clinical Population MDD/dysthymia

Non-clinic population (N=48)

(N=100)
Instruments t d
m SD m SD

BDI-II 33.81 8.76 18.23 9.50 9.85** 1.70

QIDS 16.80 4.05 10.79 412 8.405** 1.47

ATQ 54.92 9.71 39.47 12.06 7.745%* 141

Notes: ** p <0.01.
Table 3. Area under the curve (AUC) for QIDS-SR and BDI-II
BDI-11 QIDS-SR BDI-11 — QIDS-SR Difference
AUC .88 .84 .04
95%Cl 81-.92 77-.89 -.006 to .079
z 12.23 10.16 1.65
p <0.00 <0.00 0.09
Table 4. Sensitivity and specificity for a selection of cut-off scores on the BDI-II and QIDS-SR
BDI-II QIDS-SR

Criterion Sensitivity Specificity Criterion Sensitivity Specificity

>13 100.00 35.42 >6 100.00 12.50

>14 99.00 39.58 >7 99.00 22.92

>15 99.00 45.83 >8 98.00 33.33

>16 98.00 47.92 >9 97.00 45.83

>17 98.00 50.00 >10 94.00 47.92

>18 97.00 56.25 >11 90.00 54.17

>19 96.00 62.50 >12 82.00 66.67

>20 94.00 66.67 >13 76.00 75.00

>21* 92.00 68.75 >14 70.00 79.17

>22 88.00 70.83 >15* 64.00 89.58

>23 86.00 70.83 >16 56.00 93.75

>24 83.00 75.00 >17 46.00 93.75

>25 80.00 77.08 >18 36.00 93.75

>27 74.00 81.25 >19 24.00 97.92

>28 70.00 85.42 >20 22.00 97.92

>29 65.00 89.58 >21 13.00 100.00

>30 63.00 89.58 >22 7.00 100.00

Note: Values in bold indicate optimal cut-off point.
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Figure 1. ROC curves for QIDS-SR and BDI-II

Discussion

The aim of this study was to investigate the
psychometric proprieties of QIDS-SR when used as a
proximal diagnostic instrument for detecting clinical
depression in Romanian adults. Overall, the results show
that along with BDI-II, QIDS-SR is a valid screening tool
for depression. A cut-off score of 15 seems to represent the
best discriminant between the normal and the
MDD/dysthymic participants in our sample. This cut-off
score corresponds to a specificity of 89.58% and a
sensitivity of 64%, while ROC analyses revealed that the
AUC was 84%. Using a bigger sample (N = 1595) Gili et
al., (2014) reported a higher AUC (94%) for QIDS-SR,
while the AUC for BDI-II varied between 86 and 96%
(Arnau et al., 2001; Kumar, Steer, Teitelman, & Villacis,
2002; Uslu et al., 2008).

The proposed cut-off scores for QIDS-SR vary
between 5 and 14 in previous studies (Gili et al., 2014;
Lamoureux et al., 2010; Liu et al., 2014; Mergen et al.,
2012). Our recommended cut-off score for QIDS-SR is
definitely higher than 6 which was originally
recommended by Rush et al. (2003). However, the
predictive values associated with our recommended cut-off
score for QIDS-SR are related with a low percentage of
false positives.

Other studies reported a higher internal consistency for
QIDS-SR when data was collected from a clinical sample
(a = .86, Rush et al., 2003; Trivedi et al., 2004). However,
similar convergent validity coefficients were previously
reported in the literature (i.e., correlation between QIDS-
SR and HRSD was .82; Rush et al, 2004).

When interpreting the results of this study one should
take into account its limitations. First and foremost, our
results are limited by the specific characteristics of our
sample — an all white outpatient population seeking
depression treatment online. Moreover, compared to the
usual prevalence of clinical depression in general
population (3.3%), we had an unusually high
MDD/dysthymia prevalence in our sample (67%). Future
studies could investigate the psychometric proprieties of
the QIDS-SR as a screening measure in a representative
sample. Second, all assessments were conducted over the
internet or phone in the absence of a face-to-face contact
with participants. Therefore, some of the participants’ non-
verbal messages might have been lost, especially during
the SCID-I interview, making the diagnostic procedure
more difficult.

11

Summarizing, although QIDS-SR is not a perfect
screening instrument for clinical depression, it represents a
good and reliable measure that seems to perform in the
same range as other widely used depression instruments
(i.e., BDI-II). Using the QIDS-SR in research and clinical
practice has a number of advantages: a) it is freely
available, b) it is time efficient, requiring minimum amount
of training, and c) could be used in an automated,
telephone-administered ~ format if needed. Most
importantly, an increasing number of studies seem to
support the QIDS-SR as an effective measure that could be
successfully used to assess the main diagnostic criteria for
depression (Gili et al., 2014; Lamoureux et al., 2010; Liu et
al., 2014; Mergen, et al., 2012; Rush et al., 2003). There is
also some support for the usefulness of the QIDS-SR as a
sensitive outcome measure (Rush et al., 2003). Therefore,
in spite of its limitations, we recommend the QIDS-SR as a
proximal instrument for detecting clinical depression in
non-psychotic outpatients.
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Media and previous research on quality of life for residents of Timisoara highlighted discontent
about the level of pollution, hospitals, job and business opportunities, and the overall quality of life
in the city, and contentment regarding schools, utilities and private medical centers (Morais &
Camanho, 2011; Agentia pentru Dezvoltare Regionala Vest, 2013). We conducted an analysis of
differences between the two districts regarding subjective advantages and disadvantages, the general
level of urban quality of life and the level of neighborhood and community quality of life. We
applied the questionnaire on urban quality of life adapted by Alexander Keul (2008) after Detroit
Area Study developed by Robert Marans (2001), on 90 citizens from Timisoara, from Soarelui and
Circumvalatiunii districts. Results showed significant differences between the two neighborhoods for
the general level of urban quality of life, and for the perceived quality of the neighborhood. There
were no significant differences for the level of perceived quality of the community. In conclusion,
the citizens from the district Circumvalatiunii had a higher degree of urban quality of life when
compared with the citizens of the district Soarelui. Also, citizens from Circumvalatiunii were more
satisfied with the quality of their neighborhood than citizens from Soarelui. The qualitative and
quantitative results and further directions are discussed in this article.
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Introduction

Timisoara, the city named by its residents “little
Vienna”, has strong occidental influences reflected in the
culture, the history of the city, and the attitudes of
inhabitants. The citizens often compare the city, in the
popular culture, with other West-European cities, rather
than Romanian cities, especially when they discuss their
expectations for the development of the city.

The concept “quality of life” is controversial for the
citizens of Timisoara because some people address it from
a darker perspective, making references to the high level of
pollution, noise, and insufficient green spaces. Previous
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studies on quality of life highlight the fact that Timisoara’s
residents have a poor quality of life, comparing to other
European cities (Morais & Camanho, 2011). On the other
side, Numbeo, the world’s largest database of user
contributed data about cities and countries, reported a high
quality of life index for Timisoara, with good evaluation
for safety, healthcare, and climate, moderate indexes for
property prices and pollution, and low indexes for
purchasing power, cost of living and traffic commute time
(Numbeo, 2016).

Environmental perception has become part of studies
interested in investigating the quality of life of citizens,
which has been considered a multidimensional construct
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and an important indicator of physical and psychological
well-being (Utsey, Bolden, Brown, & Chae, 2001). In the
newer paradigm of environmental sustainability,
environmental perception is considered very important, and
the European Environmental Agency has elaborated a set
of indicators to measure environmental sustainability,
which include “subjective assessment measures” such as
citizen satisfaction with the local community (Dumitru,
Garcia-Mira, Maricutoiu & Ilin, 2014).

Although the concept of quality of life is encountered
in domains such as psychology, sociology, economy,
geography, public health, and transportation, its definition
as described in the scientific literature is not yet definite. In
some theoretical approaches, quality of life was described
as consisting of factors such as health, physical
environment, natural resources, personal development, and
safety, while other economic theories presented it as one of
the three pylons of quality (Mitchell, Namdeo, & Kay,
2001). World Health Organization defines quality of life in
1993 (p. 3) as “individuals’ perception of their position in
life in the context of the culture and value systems in which
they live and in relation to their goals, expectations,
standards, and concerns”. Other authors described quality
of life as the satisfaction of life, or as the degree to which a
person enjoys the opportunities they face in life (Kamp,
Leidelmeijer, Marsman, & Hollander, 2003).

One of the most complex definitions for quality of life,
formulated by Salvaris, Burke, Pidgeon and Kelman
(2000), states that quality of life is the general level of
well-being and accomplishment that people feel as a
consequence of the conditions provided by the social,
economic, and natural environment of the community, and
the personal, physical and financial background. The
concept of quality of life was addressed in both
quantitative and qualitative studies, therefore underlining
the subjective and objective dimensions of the construct
(Marans, 2001).

The dimensions of quality of life differ from one study
to another, but certain aspects of this concept remain
constant in the scientific literature. For example, a study
from New Zealand (Wellington City Council, 2003)
emphasized dimensions of the quality of life such as
demographic factors, knowledge and abilities, health, the
residence, social contact, political and civil rights,
economic standard of living, economic development, the
natural and built environment. In another study from

Canada  (International  Institute  for  Sustainable
Development, 1997), six dimensions were pointed out:
personal  well-being, urban economy, the urban

environment, community’s values and leadership, and
pride. A similar approach to the current study was the one
developed by the European Commission (2005), through
the Urban Audit programme (www.urbanaudit.org), which
distinguished among nine dimensions of quality of life:
demographic factors, social aspects, economic aspects,
civic engagement, training and education, environment,
transport and travel, culture and leisure, innovation and
technology.

The dimensions of the urban quality of life which we
addressed in our study originated in the study of Robert
Marans (2001) on the Detroit area. The questionnaire
developed by Robert Marans was adapted by Alexander
Keul (2008) in Austria, for a study about quality of life in
six urban districts from Salzburg. The dimensions of
quality of life after Marans (2001) are the years of
residence at current address, subjective evaluation of the
urban quality of life, the quality of urban transport, the
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distance to urban transport, satisfaction with the residence,
grocery shops and their quality, the use of green spaces,
access to leisure spaces, quality of the neighborhood,
safety and risk assessment. In the study on quality of life of
Detroit area (DAS2001), the dimensions of residential
environment described above were included in three
categories: personal housing space, the neighborhood of
the residence, and the community from the neighborhood.
For example, questions about environmental attributes
(traffic, noise), social aspects (family, friends, safety), and
public services (protection from police, schools, parks,
means of transport) were addressed to find out more details
about the neighborhood. Regarding the community,
questions about shopping, accessibility and transport, and
leisure were proposed. For the evaluation of the housing
space, aspects such as living costs, space, and property size
were investigated.

In the current study we evaluated Timisoara residents’
perception of the neighborhood quality of life, we
described the positive and negative aspects of two districts,
and offered a few solutions for improving the quality of
residents’ life, based on our findings.

Timisoara’s districts

Timisoara is the capital and largest city of the historical
region of Banat, Timis County, located in western
Romania. In 2011, with 319 279 inhabitants and a
population density of 2.622 inhabitants / km?, it was the
third largest city in Romania.

For this study, we evaluated the quality of life in two
districts of Timisoara: Soarelui and Circumvalatiunii (see
Figure 1 for exact location). Soarelui's neighborhood is
located in the southern part of Timisoara, having an area of
approximately 5406947 square meters, and green spaces
and having an area of approx. 202358 sqm. It was built
around 1985, being among the last working class
neighborhoods built by the communist regime in
Timisoara. Before 1985, these lands were not used for
constructions but were meadows and plots for agriculture.
Most residents were employed in factories on the industrial
platform Buziag. In this district there are several
kindergartens and a school with primary and secondary
classes — the latest school built in Timigoara.
Circumvalatiunii district owes its name to Circumvalatiunii
Road, one of the most important transportation arteries in
Timisoara, so named because it circumvents the current
Old Town - former fortress and its strongholds.
Circumvalatiunii district has an area of approx. 3890504
square meters and green spaces on an area of approx.
47375 square meters.

We chose these neighborhoods because we consider
them opposites in many respects: district Soarelui is newer
than the district Circumvalatiunii, is in a marginal area of
the city less connected to the central area, but it is a
neighborhood of predominantly green spaces. On the other
hand, Circumvalatiunii district has several advantages
regarding public services and connection to the city center.
We aim to underline the differences in terms of quality of
life in these neighborhoods, taking into account their
particularities.

Present study

The objective of this study was to identify the level of
quality of life for residents of two districts from Timigoara
— Soarelui and Circumvalatiunii — and to verify the
differences between the two neighborhoods as regards to
quality of urban life.
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Figure 1. Delimitation of the districts Soarelui and
Circumvalatiunii on the map of Timisoara

Method

Participants and procedure

The data was gathered on field, by Psychology students
of the West University from Timisoara, who previously
received training on data gathering. Participants completed
the questionnaire in paper and pencil format and were
randomly selected. The questionnaire lasted around 10
minutes to be completed. No incentives were received by
the participants for completing this questionnaire.

Ninety subjects, out of which 49 females (54.4%),
completed the questionnaire; 52 were from the
Circumvalatiunii district (57.8%) and 38 from Soarelui
district (42.2%). The mean age was 43.73 years (SD =
20.10) and 37.8% of the subjects were born in Timisoara.
As respect to education, 1% of the respondents attended
primary school, 4.5% attended secondary school, 29% had
high school diploma, 18% had postsecondary school
diploma, 34.5% had an undergraduate degree, and 13% a
postgraduate degree. Regarding the occupation, 32.5%
were full-time employees, 21.5% part-time employees,
14.5% were retired, 9% were students, 10% were
unemployed or homemakers and 12.5% belonged to other
categories (unqualified workers, freelancers, and others).
Regarding the monthly income, 10.5% of the respondents
reported an income lower than 700 lei/month, 37% had an
income between 700 and 1500 lei/month, 30% an income
between 1500 and 3000 lei/month, 19% between 3000 and
6000 lei/month, and 3.5% had an income higher than 6000
lei/month.

Measures

We used the Questionnaire for Quality of Urban Life
developed by Robert Marans (2001) and adapted by
Alexander Keul (2008). The questionnaire consisted of 8
open questions regarding the advantages and disadvantages
of districts, followed by 43 items measuring the quality of
life in the neighborhood. The 43 items were scored on 5-
point Likert scale (0=I don’t know; 1=Yes, very much;
2=Rather yes; 3=Rather no; 4=No, not at all). The items
were grouped in two subscales: perceived quality of the
neighborhood (items referring to safety, education, cultural
events, grocery stores, green spaces, transport, noise,
environment, the urban/rural features of the neighborhood,
and pollution), and perceived quality of neighborhood’s
community (items referring to social networks, number of
inhabitants, social problems, the age of inhabitants,
ethnicity, and satisfaction with neighbors). The
questionnaire showed good reliability, with a = .83. The
scale for the quality of the neighborhood consisting of 27

15

items showed good reliability with o = .81, and the scale
for quality of the neighborhood's community consisting of
16 items had a lower reliability of o = .64.

Finally, we addressed a few demographic questions on
gender, age, birthplace, education, occupation, and income.

Results

In this section we will present qualitative results for
perceived advantages and disadvantages of the two
neighborhoods and quantitative results for the level of
perceived urban quality of life. The majority of
respondents willingly chose the district they currently live
in (N = 46), while for the others it was a coincidence (N =
38) (see Figure 2). As for means of transport, most
respondents used the public transport (N = 54). Participants
also preferred to walk (N = 46), and to use their personal
car (N = 35).

The choice for the district

Willingly
9 chose

| ¥ Coincidence
| Others
i

Soarelui Crcumyalationii

Figure 2. Distribution of respondents based on their choice
for the district

We selected the following narrative topics from the
open answers, representing the quality of people-
environment interaction: distance from the city center,
routes of public transportation (bus stations), shops and
malls, restorative spaces (green spaces, parks), noise,
pollution, and traffic.

As respect to its advantages, Circumvalatiunii district is
closer to the city center, and there are many shops and
shopping centers in the area. On the other hand, the
disadvantages of this region are air pollution, noise and
traffic congestion.

Soarelui district has considerable advantages due to
access to public transport (bus stops nearby), more
restorative spaces including parks and green spaces
(forests), and quiet streets. Its disadvantages are a greater
distance from downtown, and the lack of easy access to
public services (e.g., post office) and shops. Table 1
presents the frequencies for narrative themes drawn from
the answers given by participants to the advantages and
disadvantages of their neighborhood.

To identify the possible differences between the two
districts, we calculated the independent f-test with the
SPSS (IBM Corp, 2012). By looking at Table 2, we can see
that Circumvalatiunii district’s inhabitants perceive the
quality of life to be higher than the inhabitants of Soarelui
district (¢ = 2.04, p = .04). Also, there were significant
differences between the two districts on the perceived
quality of the neighborhood (¢ = 2.23, p = .029), with a
higher score for Circumvalatiunii district. We found no
significant differences for the perceived quality of
neighborhood’s community (1= .19, p = .84)
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Table 1. The frequency of narrative themes from the open answers

Qualitative items

Circumvalatiunii District Soarelui District

Advantages The proximity to the city center 16 4
Access to public transport 3 10
Shops and malls 26 8
Green spaces, parks 2 12
Quiet 2 10
Disadvantages Noise 14 2
Air pollution 5 2
Traffic 6 0
Remoteness from city center 0 5
Lack of public services and shops 0 5
Table 2. T test results for Soarelui and Circumvalatiunii districts
Mean t d
Soarelui Circumvalatiunii
Quality of urban life 1.88 (.38) 1.72 (.37) 2.04* 42
a. Quality of neighborhood 1.97 (.37) 1.75 (.37) 2.66* .59
b. Quality of community 1.78 (.47) 1.76 (.5) 19
Notes: * p <.05; Standard deviations are represented in parenthesis near the mean values.
Table 3. T-test differences between Soarelui and Circumvalatiunii districts on the subscales of the questionnaire
Mean t d
Soarelui Circumvalatiunii
Neighborhood quality
Subjective evaluation of neighborhood 1.68 (.38) 1.52 (.31) 2.11* 46
Demographic factors 2.14 (1.25) 2.00 (1.09) .54
Safety 1.96 (.96) 1.89 (.72) 37
Education 2.22 (.82) 1.77 (.91) 2.37* 52
Leisure 2.11 (.58) 1.81 (.67) 2.20* A7
Shops 1.81 (.74) 1.18 (.38) 4.77%* 1.07
Green spaces 1.71 (.49) 1.94 (.73) -1.76
Environmental factors 1.89 (1.11) 1.83 (1.16) 278
Public transport 1.74 (.79) 1.38 (.74) 2.15* A7
Quiet 2.58 (.97) 2.94 (1.25) -1.48
Quality of community
Social network 1.57 (.52) 1.48 (.55) .82
Old /young community 2.08 (.66) 2.16 (.65) -.60

Notes: * p <.05; ** p < .01; Standard deviations are represented in parenthesis near the mean values.

Discussion

Previous studies on quality of life emphasize that in
Timisoara citizens have a lower quality of life compared to
other European cities (Morais & Camanho, 2011). In this
study, we assessed citizens' perception of quality of life in
two districts of Timisoara, Soarelui and Circumvalatiunii,
and described the positive and negative aspects of
neighborhoods, and possible solutions to improve the
quality of life.

We started from the hypothesis that there are
significant differences in terms of quality of urban life
between the two neighborhoods, both in terms of general
level of quality of life and on the subscales of the
questionnaire: the perceived quality of the neighborhood,
and the perceived quality of the community.

The results of this study showed that Circumvalatiunii
district residents had a higher quality of urban life and
assigned a higher quality to the neighborhood where they
live, comparing to the inhabitants of Soarelui district. We
did not obtain significant differences between the two
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districts for how people perceive
neighborhood’s community.

Residents of Circumvalatiunii district were more
satisfied comparing to residents of the Soarelui district
regarding the access and quality of education, opportunities
for leisure, access and diversity of shops, and means of
transport linking the district to the city center and the main
points of interest from town. Instead, Soarelui residents
were more satisfied with the green spaces in the
neighborhood, comparing to Circumvalatiunii inhabitants.
There were no significant differences between the two
districts in terms of perception of safety, pollution or other
environmental factors, or the tranquility of the
neighborhood. These results were supported by the
answers given by respondents for qualitative questions in
the questionnaire about the advantages and disadvantages
of the neighborhood where they live.

We believe that future initiatives to improve the level
of quality of life in Timisoara’s neighborhoods should take
into account the specific needs of residents, and the
specific features of each neighborhood. The results of our
analysis confirm that the two districts, Soarelui and

the quality of
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Circumvalatiunii, are different in terms of residents’
perception of the aspects of urban quality of life. We
believe that we need a thorough analysis of neighborhood
aspects before relating them to the perception of quality of
life because some intuitive findings may lead to erroneous
conclusions. For example, we might be tempted to
intuitively say that Soarelui residents have a higher quality
of life because the district features many green spaces and
is quieter. But our results indicated that the Soarelui
inhabitants, in fact, had a lower quality of life than those in
Circumvalatiunii  district. We recommend that future
studies to conduct an analysis of the physical factors that
predict quality of life in the neighborhood, such as the
distance from the residents’ apartments to the green spaces
in the neighborhood.

We wish to continue the analysis of the quality of
urban life of Timisoara's residents and to include in the
study all districts of Timisoara, and then compare the
quality of life of Timisoara with the city of Salzburg. Thus,
recommendations for improving the quality of life can be
made both in relation to the specificities of each area and
for the entire city of Timisoara.
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Piaget's theory provides a typical example of a relationship between human development and chaos
theory. Here, Piaget's developmental theory and selective attention deficits are compared with a
chaos equation. Continuous covariation is a necessary condition to equilibrium and the chaos
phenomenon, and equilibrium is the converged solution in a chaos equation. Each convergence and
non-convergence is a fixed and a chaotic state. In many chaos equations, there are two kinds of
variables that change or do not change each site beyond the Feigenbaum point. Two types of
developmental disorders are assumed. One is low speed in judging convergence or non-
convergence. The other is low-speed change after a person's own judgment. In the former, a person
cannot sense a difference between a converging point and his present state. Because he/she cannot
understand others' emotions, he/she will continue with his/her experience with no convergence .
Therefore, he/she cannot request help, and it might be thought that he/she can wait. This type is
equivalent to Asperger's syndrome. In the latter, a person senses a difference. Because the person
strictly feels the difference between a fixed point and his/her present state, he/she cannot wait for
convergence. Therefore, he can request help. His present ate might be anger, and this type is
equivalent to ADHD. In the former, a wide chaotic state narrows with experience. Piaget's
developmental theory might be that humans have the ability to change each state. Chaos theory
shows "Selective attention deficits with autism" as two different patterns in non-convergence or

convergence.
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Introduction

Some clinical types of developmental disorders have
been reported (Kasari & Rotheram-Fuller, 2005), and a
mathematical report has been made on Piaget's
developmental theory (Ojose, 2008). However, no report
has analyzed developmental theory with an equation. In
this report, Piaget's developmental theory (Flavell, 1996)
and selective attention deficits are compared with a chaos
equation.

Explanation of Chaos Theory

Definition

Chaos theory can be defined as "the qualitative study
of unstable a periodic behavior in deterministic non-linear
dynamical systems" (Kellert, 1993). Chaos theory is a part
of complexity theory that concerns itself with nonlinear
dynamic systems whose behavior does not follow clearly
predictable and repeatable pathways. In linear systems, the
relationship between an environmental factor and system
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behavior is predictable and easily modeled. As the
presence of an environmental factor increases, system
behavior changes linearly in response to it. In contrast,
behavior in chaotic systems might be perceived as
unpredictable (McBride, 2005).

In this regard, it is important that such a chaotic state is
not confused with the term "random." In mathematical
terms, "random" means the "statistics governed by or
involving equal chances for each item" (New Oxford
American Dictionary).

Relationship of continuous covariation to chaos theory

Yanagisawa's  (2015a) article "Association of
Evolutionary Topics related to God and Chaos Theory"
relates continuous covariation to chaos theory. The basic
concepts are outlined below, and a representative chaos
equation is given as:

Y(n+1) = plA-Y (M (n)
Q)

In this case, Equation (1) has the same meaning as
Equations (2) and (3):
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Z(n) = p[L-Y(nI¥(n)
2

Y(n+1) =Z(n)
3)

Since calculations in Equations (2) and (3) are
alternately repeated, the solutions to Z (n) and Y (n) are in
an ordered spiral chaos state. As Y (n) is determined, Y (n
+ 1) changes according to Equation (1). However, once Y
(n + 1) moves to the position of Y (n) in Equation (1), Y (n
+ 2) also changes. Thus, Y (n) is unable to settle into its
original pre-chaos value. This relationship means that once
a variable has changed into another, it becomes unable to
settle into its original value, or as defined above, it has a
"correlated variable relationship" equivalent to covariation.
Hence, the relationship between Y (n) and Y (n + 1) in
Equation (1) is covariation, and this relationship must
continue to sustain the chaotic state. Equation (1) is an
example of a recurrence relation as part of covariation. If
no correlated variable relationship exists between
variables, then a chaotic state cannot be confirmed.

A logistic map of Equation (1) is shown in Figure 1
(Yanagisawa, 2010), with some lines, arrows, and letters
added to the original figure (Kohda, 1990, p. 4). The
vertical axis is Y (n), and the horizontal axis is "p." The
border point between convergence and a chaotic state is
called the "Feigenbaum point" in part M of Figure 1
(Feigenbaum, 1978). According to "p" that changes from 3
to 3.56995 (Feigenbaum point), the number of fixed points
in Equation (1) changes to 1 (Part P), 2 (Part Q), and 4
(Part R). Fixed points are equivalent to "linear" in the
definition of chaos theory. When "p" is less than the
Feigenbaum point, the answer converges. When "p" is
greater than the Feigenbaum point, the answers change to
the localized (Part M) and proliferated (Part S) chaotic
states. Points A and B are 0.16 and 2/3 when "p" is 3 in
Figure 1. Points D and E are 0.16 and 2/3 when "p" is 4.

For example, the solution to Equation (1) is part P (or
point B) when each "p" and Y (0) are 3 and 0.16. Each
calculated Y (n) is Y (1) = 0.4032, Y (2) = 0.72188928, Y
(3) = 0.6022954422632448, and Y (4) =
0.7186069274765014487708969258188. These are shown
in Figure 2. The vertical axis is Y (n), and the horizontal
axis is "n."

According to Equation (5), Y (n) will converge to 2/3.

p=3
“)
From Equations (1) and (4),
Y =31-Y]Y
(€))
=2
3
Q)

This is point B. However, Y (n) can never converge in
the chaotic state, like parts M and S. When each "p" and Y
(0) are 4 and 0.16, the changes of Y (n) are shown in
Figure 3. The vertical axis is Y (n), and the horizontal axis
is "n." All Y (n) exist between 0 and 1. However, they
never converge, and this is a chaotic state.
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¥Y(n)

Figure 1. A logistic map of Equation (1): Points A and B
are 0.16 and 2/3 when "p" is 3. Points D and E are 0.16 and
2/3 when "p" is 4.

Relation of Piaget's Developmental Theory to Chaos
Theory

Next, a relation of the representative chaos equation to
Piaget's theory is explained. Jean Piaget focused on
accommodation and assimilation to development, in other
words, adapting to a new environment. This is equivalent
to: "As the presence of an environmental factor increases,
the system behavior changes linearly in response to it" in
the definition of chaos theory. In Piaget's theory,
equilibrium, created with internal and external processes
through assimilation and accommodation, is very
important. In these processes, a covariant relationship
between a human and the environment is required. When
the person changes, the environment will also change;
conversely, when the environment changes, the person will
also change.

As Piaget indicated, a person can know a change in the
environment from information, and from that information,
can confirm the equilibrium between the environment and
himself. In other words, equilibrium is the same as the
converging process of answers in chaos equations. In
Equation (1), each Y (n + 1) and Y (n) are considered
human and information. If a person adds a covariant
relation to the environment, the equilibrium might
converge by changing the "n" value. This is shown in
Figure 2. In this pattern, a person senses difference
between the converging point and his present state.
Therefore, he can request help from someone. He might be
angry, but because he will regain equilibrium over time, we
must await his development.

However, equilibrium cannot be attained by
changing the "n" value in the chaotic state, such as in
Figure 3. In this pattern, the person will have difficulty
regaining equilibrium. Because the chaotic state of part S
in Figure 1 localizes between 0 and 1, it can be considered
equilibrium. However, a person might feel unsteady and
have symptoms of anxiety in non-convergence. Persons
can consider a chaos phenomenon as a kind of equilibrium
after experiencing many chaos phenomena.

Even for an adult to attain their equilibrium is very
difficult. Therefore, a person attempts to change his
relationship to the environment, and the environment will
change from that change. Through information from the
environment, he will confirm equilibrium between the
environment and himself. This has the same meaning as
changing a chaos equation variable, such as the "p" in
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Equation (1). In Figure 1, the chaotic state of part S
converges to parts F, G, H, and I with the changing "p." In
the chaotic state, a person senses the converging point
according to his development. If his speed in judging a
convergence or non-convergence is too late, his relation to
information continues the chaotic state. In this case, he
awaits convergence with no guarantee. He cannot sense
difference between the converging point and his present
state because of not being able to judge convergence or
non-convergence. Therefore, he cannot request help from
someone. But in this case, we must not wait for a request.
If a person cannot judge convergence or non-convergence,

he can never attain equilibrium with convergence. If a
person cannot change himself after judgment of non-
convergence, he cannot promptly attain equilibrium with
convergence and feels unsteady in each case.

Which did Piaget consider equilibrium - a fixed state
or chaotic state? It might be Piaget's developmental theory
that humans attain the ability to judge a non-convergence
state and to change from a chaotic state to equilibrium.
This means that the human changes the chaos equation's
variable, such as the "p" in Equation (1). Piaget's theory
provides a typical example of a relationship between
human development and chaos theory.

Y (n}
L0
Y(4)=0.718606927476501
Y(2)=(:72188928 4487708969258188
23 = =@
’4' N 2
0.5 Y(3)=0.6022954422632448
.6
-7 Y(1)=0.4032
Y (0y=0.1c
t } } } t
0 1 2 3 4 5n

Figure 2. The changes of Y (n) are shown when "p" and Y (0) are 3 and 0.16.
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Figure 3. The changes of Y (n) are shown when "p

Relation of Selective Attention Deficits to Chaos
Theory

Next, a relationship of the representative equation to
selective attention deficits is explained. Persons with
autism show "stimulus overselectivity" (Lovaas,
Schreibman, Koegel, & Rehm, 1971). If a person pays very
much attention to point D in Figure 1, he can never change
from a chaotic state to point B. If a person pays no
attention to point E in Figure 1, he can never change from a
chaotic state to point B either. If "Selective Attention
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Deficits in Persons with Autism" (Burack, 1994) is shown
in the chaotic part of Figure 1, it will not change over time.
However, it will improve over time if it is shown in the
convergent part. For example, point A will converge to
point B with many calculations in Figure 1. Many
calculations are equivalent to human experience over time.
Therefore, symptoms can change with age in the
convergent pattern.
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Difference Between Asperger's Syndrome and
Attention Defect Hyperactivity Disorder (ADHD)

There are two different abilities for attaining
equilibrium in the fixed and chaotic states. Development is
explained as changing the variable, such as the "p" value or
the "n" value in Equation (1). Two types of developmental
disorders were supposed from the chaos equation. One is a
type of changing "p" in which a person cannot judge
convergence or non-convergence. In this type, he cannot
sense difference between the converging point and his
present state. Therefore, he cannot request help. This type
might be Asperger's syndrome in Autistic Spectrum
Disorder. It is very difficult for a person with Asperger's
syndrome to understand others' emotion (Sanders, 2009).
Therefore, he cannot attain convergence. Because he has
no disorder to changing "n," he will continue infinite
calculations with no convergence. But it might be thought
that he can wait.

The other is a type of changing "n" so that a person
cannot change himself after making a judgment. In this
type, he senses difference between the converging point
and his present state. This has the same meaning as non-
presence of others' emotion. Therefore, he can request help.
Because "n" is equivalent to time, this type might be
ADHD because a person with ADHD can understand
others' emotion. Therefore, he can predict convergence in
relation to another person. Because he strictly feels
difference between a fixed point and his present state, he
cannot wait for convergence (Sanders, 2009). And chaos
theory shows "Selective attention deficits with autism" as
two different patterns in non-convergence or convergence,
and symptoms will later be able to change with age.

Humans can consider chaos phenomena as a kind of
equilibrium after experiencing many chaos phenomena. In
the former, a wide chaotic state can narrow with
experience. However, understanding low-speed change is
difficult in the present society that educates only the fixed
state. In each type, a person might sense different
equilibrium. If Piaget thought of change to some
equilibrium from non-equilibrium as development, both
types are developmental disorders in his theory. If Piaget
thought of change to a fixed state from a chaotic state, the
former is a developmental disorder. Because a person has
low speed in later attaining some equilibrium in the latter,
he cannot attain it. Piaget's developmental theory might be
that humans have the ability to change from the chaotic
state to some equilibrium, in other words, both types can
do so.

Discussion

There is a report relating the chaos model to Piaget's
developmental theory (Yeongmahn, 1993). However, no
report explains it using one variable of a chaos equation. In
this report, a relation of covariation to equilibrium was
made clear. Continuous covariation is a necessary
condition of chaos equations (Yanagisawa, 1996, p. 115).
In Equation (1), a fixed point such as part P has the same
meaning as convergence and is equilibrium. The chaotic
states such as part S have the same meaning as non-
convergence. A difference between a fixed state and a
chaotic state is given by changing the "p" in Equation (1).
For attaining equilibrium, a human changes his variable in
the environment. Thus, development is explained as
changing the variable, such as "p" or "n," in Equation (1).
Of course, this means that a law of development is
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explained as the character of some variables in the chaos
equation. In many chaos equations, there is a variable such
as "p" changing the state beyond a Feigenbaum point, and
"n" related to continuous covariation does not change the
state beyond the Feigenbaum point. Each "p" and "n" in
Equation (1) is equivalent to a person's thought and time.
However, the thought of changing “p" can be attained only
with repeated rearrangement of personal experience.

Therefore, two factors necessary for development were
clarified. One is the ability of judgment for convergence or
non-convergence. This is equivalent to changing the "p" in
Equation (1). In part S of Figure 1, the person's relation to
information continues the chaotic state until judgment,
implying a long period of time. Therefore, it is difficult for
symptoms of Asperger's syndrome to change with age, but
there is a possibility of change over a very long time. The
other is the ability to change on one's own after judgment,
equivalent to changing the "n" in Equation (1) in part P.
Many calculations such as "n" are equal to experiences or
time, that is, a short time. Therefore, symptoms of ADHD
can change with age.

Piaget's developmental theory might be that humans
attain the ability to change from a chaotic state to some
equilibrium, and both abilities are necessary in
development. If a person's ability in one or both is low, he
is recognized as having a developmental disorder. Ability
has the same meaning as speeds in judging and changing.
A person with a developmental disorder cannot deal with
much information from the environment due to low speed.
In this state, the person feels unsteady and has anxiety
symptoms. In ADHD, for instance, he can sense difference
between a converging point and his present state when he
cannot change himself after judgment. Therefore, he might
request help from somebody.

In Asperger's syndrome, for instance, a person cannot
sense difference between a converging point and his
present state when he cannot judge convergence or non-
convergence. Therefore, he cannot request help. This
difference is important for understanding developmental
disorders, and, therefore, therapy for each type is different.
Because a person with ADHD has low speed in attaining
equilibrium, he becomes irritated. However, he can slowly
attain equilibrium, and a central nervous system stimulator
or excitement depression therapy might be effective. On
the other hand, understanding of equilibrium is nil or very
low speed in a person with Asperger's syndrome.
Therefore, he must first understand some equilibrium and
must have continuous experience with simple chaos
phenomena. Variables must be reduced for a simple chaos
phenomenon, meaning that another person relating to his
needs to be in a fixed state, and if possible, there should
only be one person. "Make it hard to interact successfully
one-on-one and in groups” and "You may choose to stay or
to marry" were reported in "Five Benefits of Therapy for
Adults with Asperger's Syndrome” (Roberson K, 2013).
Five benefits are equivalent to the conditions with
continuous covariation to change to a fixed state from a
chaotic state. The ability to attend selectively to
meaningful sources of information while ignoring
irrelevant ones is essential to competent and adaptive
functioning (Lane & Pearson, 1982). Persons with autism
not only pay attention to the unimportant, but also pay no
attention to important information. They are shown as
responses to points D and E in Figure 1. If a person pays
very much attention to point D in Figure 1, he can never
change from a chaotic state to point B. If a person pays no
attention to point E in Figure 1, he can never change from a
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chaotic state to point B either. If "Selective Attention
Deficits in Persons with Autism" (Burack, 1994) is shown
in the chaotic part of Figure 1, it will not change with many
calculations. However, it will improve with many
calculations if shown in the convergent part.

Because many calculations are equivalent to human
experience, symptoms of Asperger's syndrome can change
with very long-term experiences. And those of ADHD can
change with more short-term experiences. Therefore, a
theoretical mechanism of autism might be explained as the
low ability of judgment or convergence as well. In this
way, Piaget's theory provides a typical example of a
relationship between human development and chaos
theory.

There are many methods to organize thoughts. The
relation of the chaos equation to the KJ method
(Yanagisawa, 2010), Counseling (Yanagisawa, 2004;
2015b), Peer Support (Yanagisawa, 2015c), the SEIQoL-
DW (Schedule for the Evaluation of Individual Quality of
Life-Direct Weighting) method (Yanagisawa, 2014) and
God's Law of Nightingale (2016) has been reported with a
three-dimensional logistic map. They can be explained by
the same method changing "p" of Equation (1) beyond
Feigenbaum  point  (Yanagisawa, 2012). Because
covariation is made with over time, all natural phenomena
with time are chaotic. Therefore, living creatures in natural
phenomena experience chaos phenomena (Yanagisawa,
2011). All phenomena relating to living creatures could be
explained by chaos theory.

Conclusions

Piaget's theory of cognitive development can be
explained by chaos theory, and equilibrium has the same
meaning as converging in chaos equations. Here, two types
of developmental disorder were supposed by a chaos
equation. One is poor ability to judge convergence or non-
convergence. The other is poor ability to change one's self
after judgment. In the former, a person cannot sense
difference between a converging point and his present state
because of his inability to judge. Therefore, he cannot
request help. This type is equivalent to Asperger's
syndrome. In the latter, he senses difference between a
converging point and his present state. Therefore, he can
request help. This type is equivalent to ADHD. Piaget's
developmental theory might be that humans have the
ability to change from a chaotic state to some equilibrium
and provides a typical example of a relationship between
human development and chaos theory.

A theoretical mechanism of "Selective Attention
Deficits in Persons with Autism" is shown as two different
patterns in non-convergence or convergence by chaos
theory. Symptoms of Asperger's syndrome might change
with very long-term experiences, and those of ADHD
might change with more short-term experiences.
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