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Abstract

Responsibility is one of the most investigated
construct in obsessive-compulsive disorder
(OCD). Although the increasing number of
studies on this topic, results seem to be
questionable. Whereas several authors reported
asignificant link between OC behaviour and
responsibility in nonclinical asin clinical
samples, findings from many authors failed to
demonstrate the presence of this association.
In the current study, we examined the
relationship between obsessive-compulsive
behaviour and responsibility. To thisaim,
participantsfilled in five inventories: the
Responsibility Attitude Scale (RAS), the
Responsibility Questionnaire (RQ), the Padua
Inventory Revised (PI-R), the State-Trait
Anxiety Inventory (STAI), and the Beck
Depression Inventory (BDI). Results showed a
relationship between obsessive-compulsive
behaviour (PI-R scores) and responsihility, as
measured by both RAS and RQ.

A principal component analysis showed that
RAS can be interpreted as a four-factor scale,
accounting for 63% of the variance overall.
Regression analyses showed that responsibility
can be considered a significant predictor of
obsession and compulsion behavior, as
measured by PI-R. Furthermore, showing a
connection between specific factors of
responsibility and certain kinds of obsessive-
compulsive behaviour, results seem to confirm
the hypothesis that responsibility is more salient

in checking than in cleaning symptoms.

Introduction

In the last decade, an increasing number of
studies attribute an important role, in obsessive
compulsive disorder (OCD) to responsibility,
defined as “the belief that one has power which
is pivotal to bring about or prevent subjectively
crucial negative outcome. These outcomes are
perceived as essentia to prevent. They may be
actual, that is, having consequencesin the real
world, and/or at amoral level” (Salkovskis,
1996). Although clinical observations support
this hypothesis (e.g. Rachman, 1993), the
presence of inflated or excessive responsibility
in people with OC symptoms has been examined
with questionable results. Findings from several
empirical investigations seem to support the
relationship between OC behaviour and
responsibility in nonclinical population (e.g.
Frost & Steketee, 1991, Freeston and
Ladouceur, 1993, Rheaume et al., 1995). For
instance, Freeston and Ladouceur (1993) have
showed that beliefs about obsessions, including
beliefs about responsibility, were linked to
OCD. Furthermore, Lopatka and Rachman
(1995) have found that both distress and urges
to perform compulsions decreased in OCD when
responsibility was reduced. Shafran (1997),
manipulating responsibility in 36 obsessional
participants with varied phenomenology, found
that the induction of high responsibility
corresponds to high estimates of the urge to
neutralize, discomfort and probability of threat.
In contrast with these findings, other studies
found just a low or a lack of relationship
between responsibility and OC behaviour. For
example, Freeston et al (1992) have observed
that responsibility is only a low significant

predictor of OC symptoms, accounting just for



5% of the variance in compulsive activity
scores, and Rachman et al. (1995) have found
litle evidence for an association between
obsessional complaints and responsibility.
Furthermore, Emmelkamp and Aardema (1999)
reported a lack of correlation between Inflated
Responsibility
behaviour, as assessed by Padua Inventory
Revised.

Differences in findings may be attributable to

and obsessive-compulsive

differences in responsibility definition and,
subsequently, in measurements used. For
instance, Frost et a (1994) administered a
subscale of the Jackson personality Inventory,
which appears to specifically measure social
responsibility (e.g. “l contribute to charity
regularly”). Conversely, Rachman et al. (1995)
used the responsibility appraisal questionnaire
(RAQ), which seems to define responsibility not
only in terms of causing harm to others, but also
in terms of taking responsibility for socia
etiquette, and welcoming challenges for
assuming responsibility over other people and
things.

Recently, Salkovskis et a. (2000) proposed that
two levels of responsibility-related cognitions
(responsibility assumptions and responsibility
appraisals) interact with other cognitive factors
(e.g. general threat appraisals, other assumptions
about controllability etc) in obsessiona
problems. In order to evaluate the extent and
specificity of responsibility assumptions and
appraisals, they designed two tests, the
Responsibility Attitude Scale (RAS) and the
Responsibility Interpretations  Questionnaire
(RIQ). Results showed strong correlations
between responsibility and obsessionality

(measured by Obsessive Compulsive Inventory,

OCl). The multiple regression analyses
indicated that both types of responsibility
measures make unique and substantia
contributions to the prediction of scores on
measures of obsessional symptoms, explaining a
33% of variance of the OCI. Although this study
shows intriguing finding and implications in
favour of Salkovskis model on OCD, results do
not extremely sound. For instance, regression
analyses have been conducted considering
jointly the three groups (OCD, nonclinica
subjects and anxious controls), that the same
authors have observed to be significantly
different both for RAS and RIQ scores, as for
the OCI scores. As the RIQ, it should be used
cautiously in nonclinical population. Salkovskis
et al. (2000) reported that normal subjects raise
a very low mean score both for the items
indicating the frequency of high responsibility
interpretations (mean = 0.67, SD= 0.61, each
item scores between 0 and 4), and for the items
indicating beliefs of high responsibility
interpretations (mean = 15.76, SD=17.52, each
item scores between 0 and 100). In the light of
these data, the RIQ does not seem to have a
gaussian distribution, at least in normal subjects.
In spite of these data, results on RAS seem to be
specially promising. Authors stated that
responsibility assumption (attitudes) might be
less gpecific to OCD than responsibility
interpretations, as these assumptions should
reflect the more generalized tendency to assume
responsibility in a given situation, particularly
situations involving intrusions and doubts. This
more generalized tendency (RAS) could be an
important predictor of OC behaviour, in

nonclinical population.



The present paper was aimed to evaluate the
specific contribution of the responsibility
assumptions to OC behaviour, in a nonclinical
population. For this aim we used the RAS
(Salkovskis et al., 2000), and a measure that
indicate the presence of obsessive-compulsive
features, the Padua Inventory Revised (PI-R,
van Oppen et a., 1995).

The second purpose of this study was to test the
hypothesis that responsibility, as measured by
RAS, is more salient in checking symptoms
versus cleaning symptoms. In fact, several
authors have proposed that responsibility has a
more important role in certain kinds of OC
symptoms, particularly in checking as opposed
to cleaning (e.g. Salkovskis, 1985; Rachman,
1993; van Oppen & Arntz, 1995).

A further aim of this study was to provide a test
of the reliability and validity of arelatively new
questionnaire, the RAS. This measure was
developed by Salkovkis et a. (2000), and we
hope to give a contribute to the evaluation of the
psychometric  properties of this scale,
particularly to its generdization in other

samples.

M ethod

Subjects

The sample included 195 volunteers (68 males
and 127 females), aged 18-30 (mean = 23; s.d. =
2.95), recruited from several geographical areas:
15% from north Italy, 27% from central Italy,
47% from south Italy and 11% from Islands.
89% of the subjects had completed the high
school at least.

Measures

In order to avoid validity problems due to the
tests length, subjects were requested to fill in a
maximum of three testsin a balanced sequence.
All participants filled in the Responsibility
Attitude Scale. The number of people requested
to answer the other tests are reported in table 1.
After 4 months the RAS was re-tested by 52
subjects (25 males and 27 females), to measure
the test-retest reliability.

Responsibility Attitude Scale (RAS)

The RAS s a 26 items questionnaire, designed
to assess general beliefs about responsibility.
From an initial pool of items, generated by
cliniciansin order to have itemsreflecting
general attitudes and beliefs characteristic of or
likely to predispose to responsibility and harm
concernsin OCD, the scale was modified and
the items which were relatively specific to OCD
were selected (Salkovskis et a., 2000). Each
item israted on a 7-point scale (from “totally
agree” to “totally disagree”), according to how
much the subject degrees or disagrees with
specific statements, by choosing the anchor
which best describes how he/she thinks. Total
score range from 26 (high responsibility) to 182
(low responsibility score). The reliability and
the internal consistency of the scale are high
(test-retest: r=.94; a =.90). The concurrent as
the criterion validity are proved (Salkovskis et
al., 2000). The Italian version was developed by

the use of bilingual trangators.



Responsibility Questionnaire (RQ)

The RQ (Kyrios, 1993) consists of 60 items.
Eachitemisrated on a 7-point scale according
to the degree with specific statements (from
1="totally agree”, to 7= “totally disagree ).
Total score range from 60 (high responsibility)
to 420 (low responsibility score). The
Cronbach'’s alpha of the scale show a good
internal consistency (o =.96)

The RQ score indicates the tendency that one
has to assume responsibility in given situations.
Theitalian version was developed by Sanavio
and coworkers (personal communication), and

was conducted by bilingual trandators.

Padua | nventory-Revised version (PI-R)

The PI-R (van Oppen et al., 1995) consists of 41
items. Each item is rated on a 5-point scale
according to the degree of disturbance caused by
the thought or behaviour (0="not at all” to
4="very much”). The Cronbach’s alpha of the
scale show a good internal consistency PI-R
(a=.92)

The PI-R gives aglobal score, from 0 to 164,
indicating the presence of obsessive-compulsive
features, and 5 subscale scores:

a) Impulses (scored between 0 and 28); b)
Washing (scored between 0 and 40); ¢)
Checking (scored between 0 and 28); d)
Rumination (scored between 0 and 44); and €)
Precision (scored between 0 and 24).

The PI-R appears to be more suitable for
research purposes than the original Padua
Inventory (60 items, Sanavio, 1988). Its factorial
structure isinvariant across various clinical

samples (i.e. obsessive-compulsive, panic

disorder and social phobic patients) and normal

subjects (van Oppen et al., 1995).

Sate-Trait Anxiety Inventory - Form'Y (STAI)

The STAI (Spielberger, Gorsuch, Lushene,
Vagg & Jacobs, 1983) consists of two 20-item
scales aiming at measuring state and trait
anxiety. The STAI State subscale asks
respondents to rate how they feel “right now... at
this moment” using a4-point scale (1 = Not at
al, 4 = Very much so) in response to a series of
self-descriptive statements (a =.93). The STAI
Trait subscale asks respondents to rate how they
“generally” feel using a4-point scale (1 =
Almost never, 4 = Almost always) in response to
aseries of self-descriptive statements (a =.90).
Factor analytic validation of the state-trait
distinction has been demonstrated, and the
improved psychometric properties of the STAI
over an earlier version of thisinventory are well
documented (Spielberg et al., 1983).

Beck Depression Inventory (BDI)

The BDI (Beck & Steer, 1987) isa 21-item
guestionnaire where subjects rate themselves (on
ascale from 0 to 3) according to the extent to
which they exhibit cognitive, affective, somatic,
and vegetative symptoms of depression. The
BDI has been extensively used in clinical and
non-clinical samples. There is much support for
itsreliability (o ranging between .81 and .88)
and validity as a measure of dysphoriain non-
clinical groups (Kendall et al., 1987).



Results

Table 1 reports mean scores, standard deviations
and the number of subjectsin each test for

males, females, and the whole group.

All
Males # Females # . #
subjects
111 113
RAS 116(2335) 68 127 195
(21.10) (21.95)
262 274
RQ 287 (44.05) 34 29 63
(54.49) (51.13)
31
PI-R  27(17.22) 24 34(194) 28 52
(18.6)
State
44 40
Anxiet 35 (10.19) 34 54 88
(10.83) (11.24)

Significant correlations between responsibility
(both for RAS and RQ instruments), and anxiety
(state and trait), depression, and total obsessivity

scores are reported in Table 2.

Table 2. Correlations (Pearson coefficients) (number of
subjects) between tests in the whole sample. Significant
correlations (Bonferroni correction) are displayed as *
(p<.05) or ** (p<.01).

Table 1. Mean scores (standard deviations) and number (#)

of subject in each test, for males, females, and the whole

group.

Trait
41

Anxiet 37 (9.17) 34 44(890) 54 88
(9.71)
y
Depres
. 7(10.89) 33 11(6.84) 53 9(8.75) 86
RAS
129 125
(e 121(28.75) 2 52

5 27
(26.12) (27.32)
test)

RAS RQ PI-R State Anxiety  Trait Anxiety
RAS
RQ 82%* (63)
PI-R -.36 (52) -.48(27)
State -.29(88) -.06 (5) .27 (18)
Anxiety
Trait -.40* (88) .16 (10) .30 (20) .62 (88)
Anxiety
BDI -.30(86) .01 (10) 26(20) A1* (86) 42* (86)

Responsibility (as measured by RAS scores)
correlated with trait anxiety (i.e., high trait
anxiety scores were associated with low RAS
scores, that is high responsibility). Anxiety (both
state and trait) and depression were positively
correlated. Furthermore, RAS and RQ were

highly correlated (r =.82), showing a good
convergent validity between these measures. As
to obsessivity, the total PI-R score, although not
significantly, was negatively highly correlated
with either the RAS asto the RQ, assessing a
good concurrent validity for both tests (showing
high responsibility and high obsession and
compulsion scores).

We used a principal components analysis (PCA)
with oblimin rotation to examine the factor
structure of the RAS.

Seven factors had eigenvalues greater than 1.
The scree-test suggested a 4-factor solution,
accounting for 63% of variance. Table 3
presents the correlation matrix from oblimin

rotation.



Table 3. Correlation matrix between the four factors from

the principal components analysis.

Factor | Factor |1 Factor |11 Factor IV
Factor | 1
Factor |1 .24 1
Factor Il .38 .20 1
Factor IV .16 .22 12 1

The factor correlation matrix pointsto a
correlation between factors. Table 4 present

factor loadings of the variables.

Table 4. Factors from the Principal Component Analysis
and corresponding factor loadings of the subscales of each

test (oblimin rotated solution). Only loadings > 0.3 are

displayed for each factor.
Items Factor loading
Factor 1
Item 5 .551
Item 7 543
Item 8 489
Item 12 .659
Item 13 575
Item 15 434
Item 17 473
Item 18 .352
Item 19 .680
Item 20 .620
Item 21 .336
Item 22 .642
Item 25 .685
Factor 2
Item 8 .516
Item 9 542
Item 10 .816
Item 11 571
Item 14 AT7
Item 23 .508
Factor 3
Item 4 .666
Item 6 735
Item 7 .336

Item 15 443
Item 16 .768
Item 24 430
Factor 4
Item1 771
Item 2 375
Item 3 671
Item 26 455

Factors were named according to the items
loading on each one (see Table 4, for further
details). Thefirst factor accounted for 23% of
the variance and was named “Prevention”. In
fact the RAS items that are most representative
from the first factor are those where is present
an intention to prevent harm, that is an action
and/or thought direct to prevent harm (for
instance: “If | know that harmis possible, |
should alwaystry to prevent it, however unlikely
it seems’, or “Many of my past actions have
been intended to prevent harm to others’).

The second factor accounted for 14% of the
variance and was termed “ To feel dangerous”.
In fact, items loading on this factor show that
person has low confidence in own skills (for
instance, “Everything | do can cause serious
problems’, or “1 will be condemned for my
actions’).

The third factor accounted for 16% of the
variance and was termed “ Though/action
fusion”. Items loading on this factor are, for
instance: “If | think bad things, thisis as bad as
doing bad things’, and “To me, not acting where
disaster isa dight possibility is as bad as making
that the disaster happen”).

The fourth factor accounted for 10% of the
variance and was named “ Self-granted power of

harm”. The RAS items|oading on this factor are



those where peopl e thinks they could cause
harm (“1 often think that bad things will happen
if I am not careful enough”, “I often feel
responsible for things which go wrong”).
Whereasin the first factor harm should be
theoretically caused by external events, the
fourth one givesto the subject the direct control
(power) of what is going on. The difference
between the second and the fourth factors seems
to be related to the prevention. In fact, in the
fourth factor a person could carefully avoid
harm, whereas in the second one it does not
seem possible.

Theinternal consistency of the RAS was
assessed using Cronbach’s alpha, giving an a =
.9. Cronbach’s alphafor each of the items
subsets ranged from .69 to .86. Test-retest
reliability was examined by giving the RASto
46 participants 4 months apart. Pearson-product
moment correlation coefficient was r=.62
(p<.001) for the total 26-items scale. The
Cronbach’s alpha and the test-retest reliability
coefficients for each factor are reported in Table
5.

These results indicate that the reliability and
internal consistency of the RASis high.

Table 5. Cronbach’s alpha and Pearson product-moment
correlation coefficient (test-retest) for RAS and Facets

Facet Alpha Pearson coefficients
Total 26-item scale .900 .620 (p<.001)

Facet 1 (13item)  .865 .624 (p<.001)

Facet 2 (6 item) .710 .383 (p<.01)

Facet 3 (6 item) 764 456 (p<.001)

Facet 4 (4 item) .690 .600 (p<.001)

Table 6 reports significant correlations between
the four RAS factors and anxiety (both state and

trait), depression and total obsessivity scores. As

the table shows, factor 1 has a significant
correlation only with obsessivity scores (i.e.,
high obsessivity scores were associated with low
RAS factor 1 scores, that is high “prevention”
scores). The second factor shows significant
correlation with trait anxiety and depression
(i.e., high trait anxiety and depression scores,
high “feeling to be dangerous’). Furthermore, a
significant relationship was found between
factor 4 and trait anxiety and obsessivity total
scores (i.e., high trait anxiety and obsessivity

scores, high “self-granted power”).

Table 6. Correlations (Pearson coefficients) between the 4
RAS factors and anxiety (both state and trait), depression
and obsessivity scores in the whole sample. Only significant

correlations (p<0.05, Bonferroni correction) are displayed.

State Trait BDI PI-R
Anxiety  Anxiety

Factor 1 R R } .35
Prevention

Factor 2

To fedl dangerous

Factor 3

Though/action fusion

Factor 4

Self-granted power

To investigate the contribution of responsibility
in predicting OC symptoms, regression analyses
were performed on PI-R total scores and on
each PI-R subscale, using RAS and RQ as
predictors.

Results on PI-R total scores showed that RAS
was moderate significant predictor of OC
symptoms, explaining 16% of variance overall
(beta=-.415, p<.005). The analyses separately
conducted on the PI-R subscales (impul ses,

checking, washing, rumination and precision),



showed RAS as aweak predictor of washing
(R2=.O7, beta=-.296, p<.05) and a moderate
predictor of rumination (R2=.1O, beta=-.348,

p<.01) and of checking subscales (R2=.15,
beta=-.412, p<.005). No significant links were
established for impulses and precision PI-R
subscales. Asto the RQ predictor, we found this

guestionnaire as a moderate significant predictor
of PI-R total score (R2=.20, beta=-.479, p<.01)

and of rumination subscale (R2=.13, beta=-.40,
p<.05). No significant links were established for
other PI-R subscales.

These findings were pursued and extended in a
set of regression analyses, where we examined
the influence of the RAS subscales on the PI-R,
to examine each subscale as a predictor.

These analyses showed that responsibility, in

terms of “ Prevention” was significant in relation

to washing (R2=.O7, beta=-.341, p< .01). The

“Self-granted power” was the significant
predictor of impulses (R2:.10, beta=-.301, p<
.05), of rumination (R2:.15, beta=-.404, p<
.005) and of checking (R2=.09, beta=-.324, p<

.01). The regression equation seemsto indicate
that people showing high responsibility, in terms
of “self-granted power”, easily generate
impulses and ruminations and show a checking
behaviour. Instead, people showing high
responsibility, in terms of “prevention”, seem to
easier show awashing behaviour.

No significant links were established for the
To feel dangerous’ and “though/action fusion”

factors.

Discussion

This study was conduct to evaluate the
relationship among measures of responsibility
and OC behaviour, in nonclinical population. To
test this model, we used a measure of
responsibility attitude, devel oped by Salkovskis
(2000). Results of thisinvestigation provide
preliminary evidence for Salkovkis's model
(1985, 1989). The data indicate that Obsession
and Compulsion, as measured by PI-R, are
indeed associated with responsibility.
Regression analyses showed that responsibility
can be considered a significant predictor of
obsessivity. Regardless of which instrument of
responsibility was used, responsibility predicted
about 20% of variance in OC symptoms’ scores,
explaining from 16% (RAS) to 20% (RQ) of
variance overall.

Furthermore, the analyses conducted on each PI-
R subscale showed RAS as a predictor of
washing as of rumination and of checking.
Conversely, the RQ seemsto be a significant
predictor just of rumination subscale. This result
seems to indicate that the RAS is amore suitable
scale for responsibility, at least in terms of that
part of responsibility that plays an important
rolein OCD. In thisway, it isinteresting to note
that the rumination subscale was described as an
aspecific subscale of the PI-R (Van Oppen et al.,
1995). These authors observed that "rumination"
showed high positive correlations with anxiety
and depression, indicating that this subscale
could be sensitive to not only obsessivity but
also to general emotional factors.

A second aim of the study wasto investigate
whether responsibility serves as an important
construct for certain types of OCD. According

to Lopatka and Rachman (1995), results suggest



that responsibility is unequally relevant for
checking and washing. Regression analyses on
PI-R subscales indicate the RAS as a better
predictor of checking, explaining 15% of the
variance overall, than of washing, explaining
just the 7% of the variance overall.

The principal component analysis indicated that
RAS can be interpreted as a multi-factorial
construct. This result seems to confirm the
Rachman et al. (1995) hypothesis on the
multiple factor of responsibility. Correlation
analyses showed that the first and the fourth
factors were significantly correlated to
obsessivity, whereas the second one was
significantly correlated to trait anxiety and
depression. Furthermore, regression analyses
showed the first factor (named “prevention) was
significantly linked to washing, instead the
fourth factor (named “ self-granted power”) was
significantly correlated to checking subscale.
These results seem to indicate that specific
aspects of the responsibility could have different
partsin certain kinds of OCD. Emmelkamp et al.
(1999) reported that specific beliefs are
associated with specific forms of OC behaviours
(asmeasured by PI-R). In detail, these authors
found that beliefs related to contamination play
an important part in washing, but not in other
OC behaviours. Conversely guilt isrelated to
rumination and checking, but not to other OC
behaviours. The RAS “self-granted power”
subscale, measured in our study, seemsto be
theoretically associated to guilt. The “self-
granted power” factor regards thoughts about
harm that the subject could cause, asguiltis
about aregret for harm that the subject have
done. Surprisingly, the “thought action

fusion” (TAF) factor does not seem related to

OC behaviour. The lack of correlation could be
due to the number of the items or to the fact that
thisfactor isrelated to “prevention” (seetable 3
for details). It isinteresting to observe that two
of the six TAF items|oad on the “prevention”
factor aswell as on the TAF one.

As a whole, our findings showed that
responsibility is a significant predictor of
obsessions and compulsions, as measured in
healthy volunteers by the Padua Inventory —
Revised Form. It should be noted that this
correlation does not necessarily imply that a
high responsibility is a cause of obsessive-
compulsive symptoms. Furthermore, since this
study was conducted on a non-clinical sample,
the extension of any conclusion to clinical OCD
must be done with caution. However, the
possibility of such an extension is suggested by
current behavioural and cognitive-behavioural
theories (Rachman & Hodgson, 1980;
Salkovskis, 1989), and by data on non-clinical
samples (Burns, Formea, Keortge &
Sternberger, 1995), which support the notion of
a continuum between normals and OCD
patients, i.e., a dimensional basis of obsessions
and compulsions.

Even when considering these limitations, the
association between specific kinds of
responsibility and obsessive-compulsive
behaviours may have important implications. If
we consider responsibility as a predictor of OC
behaviour, in nonclinical population, we could
imagine that people showing high “ self-granted
powered for harm” could easier develop a
checking or a rumination behaviour, whereas
people acting to prevent harm could more

probably show a washing behaviour.
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Although the relationship between responsibility
(both measured by RAS and RQ) and
obsessivity was found, it was not strong.
Therefore, given the small effect size, other
factorslikely play important rolesin maintaining
this disorder. For example, other cognitive
components (e.g. perfectionism, overestimation
of threat etc.) likely could contribute in critical
ways. Further examinations are needed to
understand the rel ative importance of these
cognitions, and ultimately integrate themin a
comprehensive model of the maintenance and
development of OCD.

A final aim of this study wasto give a further
evaluation of the psychometric properties of the
RAS. Findings support the internal consistency
and validity of the RAS, according to previous
results from Salkovskis et al. (2000). Asto the
means and standard deviations reported by
Salkovskis et a. (2000), it seemsimportant to
observe that they did not reported the scores that
they have to have bound accordingly to the
procedure. In fact, the mean values for the three
groups seem to be inverted and transformed
(mean for OCD group =4.69, SD=1.01, mean
for nonclinical controls = 3.48, SD=1.01, mean
for anxious controls=4.00, SD=0.92). Our study
report mean and standard deviations from an
italian nonclinical population, giving
comparable values both for research as for
clinical purposes. Finally, although we found a
test-retest reliability Pearson coefficient
significant, it was lower than the ones reported
by Salkovskis et al. (2000). In our opinion, this
difference could be imputable to time passed
from test to retest. In fact, these authors
administered the RAS retest to 57 participants 2

weekly apart, whereas in our study the time from

test to retest was of about 4 months. Further
examinations are needed to better investigate the
possible factors that can contribute to an

instability of this striking instrument.
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