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Abstract: Craving is closely interconnected with substance addiction. Its precise role of mediator or indicator is
frequently discussed, although it has also been identified as a relevant factor in continued substance use and relapse after
stopping. The assessment of craving is particularly complex because different theories adopt different methodologies and
measures. Desire to use and the loss of control of use are frequently adopted as constructs within instruments.

The control of substance use can conceptually be developed in Coping self-efficacy, defined as ability to resist substance
use in high-risk situations. There is strong evidence in literature about craving as an important factor that supports
remission and reduces relapse risk. More specifically, a high sense of coping self-efficacy to resist substance use at
treatment intake, during treatment, and/or after treatment discharge, is a stable predictor of better results in alcohol and
substance use.

The Self-efficacy scale and desire (SAD) is an Italian language self-report instrument with 27 items assessing desire for a
specific substance of abuse (heroin, cocaine) and the perceived ability to resist use (Coping self-efficacy).

It is possible to calculate a score for Desire scale and for Coping self-efficacy scale and a score for three sub-scales:
Positive emotions and social situations, Negative emotions and potentially critical situations, Habit and abstinence, each
with nine items.

Results of validation process highlight an excellent internal consistency measured by Cronbach coefficient for both scales.
Split-half reliability and convergent validity with Visual Analogue Scale for craving measurement were also explored.

Structural Equation Modelling with inductive/confirmative validation approach showed an excellent data adjustment.
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INTRODUCTION

Craving: Dimensional or Multidimensional Measure-
ment?

Although there is a clear relationship between craving
and substance addiction, the nature of craving has been
intensely debated [1,2]. Craving is an indicator of addiction
and relapse and is often used as an outcome measure in drug
treatment research. Nevertheless, its exact role of mediator
or indicator remains controversial [3,4]. Many studies fail to
outline a strong correlation between craving and substance
use and there are further studies that fail to indicate craving
as a relapse precursor. Contradiction between the conven-
tional concepts of craving and literature can be attributed,
among various factors, to inadequate measures of craving
[1,2]. Indeed, craving assessment is particularly difficult
because there are different concepts regarding measurement
methodological aspects [5-9]. One-dimensional or multi-
dimensional instruments can measure craving [7,10-12]. The
drawback of one-dimensional measure concerns psycho-
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metric issues and a more general criticism regarding a single
item that struggles to grasp different dimensions that theo-
retical models of craving surmise. Although one-dimen-
sional items possess desirable characteristics such as clarity,
brevity, minimum patient discomfort, are often inadequate.
Visual analogue craving scales continue to be the most
popular method for measuring craving [13-15]. They are
limited to a definition or aspect of craving and methodo-
logically, contain more error variance than broader measures
[1]. Internal consistency and reliability can be calculated
only for multi-items measures: these have better psycho-
metric characteristics and better differentiate craving levels
in critical situations and environments [16]. Multi-item tools
allow to identify different ways in which individuals, in
various stages of addiction, experience craving.

Many studies compare single item with multi-item instru-
ments [17,18]. These studies suggest that multi-item and
multi-dimensional measures better predict retention treat-
ment in cocaine and heroin abusers [17], recent substance
use [18] and are able to monitor craving during treatment
because they are more sensitive in eliciting change in com-
parison to single-item measures [19]. Length is one limita-
tion of multi-item instruments. Generally, they are powerful
psychometric tools and provide multifactorial assessment yet
their length limits use in many areas.
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Desire to use substance and lack of control of use appear
as central dimensions in several instruments.

Control over substance use can be conceptually deve-
loped in Self-efficacy construct. It is defined as the indivi-
dual’s belief to be able to dominate specific activities, situa-
tions or psychological and social functioning [20-24]. In
literature on addiction it is defined as coping Self-efficacy:
the perceived ability to resist in a high-risk crisis and/or
relapse situations [25]. Several instruments focus on beliefs
in the ability to refrain using tobacco and other substances,
measuring individual confidence to avoid specific substance
use in defined situations [25-29].

There is strong evidence that individual Self-efficacy to
resist or confidence in avoiding substance use in high-risk
situations, is a supporting remission key factor and reduces
relapse risk [30-36]. Specifically, high Self-efficacy in subs-
tance use resistance at treatment intake [37,38], during
treatment [39], and/or after treatment ending [40-42], is a
stable predictor of better results in alcohol and substances
use.

This paper proposes a craving scale assessment valida-
tion, named "Self-efficacy and desire scale" (SAD) - Italian
version, which measures Desire and Coping self-efficacy
through potentially risky situations of crisis and relapse
presentation.

The aim of this work is the validation of SAD through
instrument administration to a sample of subjects in order to
make both items and sub-scales statistically valid for a
clinical use. Finally, we intend to standardize administration
procedures, instructions and assessment operations and score
allocation.

MATERIALS AND METHODOLOGY
Self-Efficacy and Desire Scale on Craving

Self-efficacy and desire scale has versions for heroin and
cocaine. Versions differ only for related substance terms;
they are identical for all the rest. The scale has 27 items des-
cribing different situations, within each of which the subject
must indicate, in a first column, substance desire level and,
in a second column, substance use perceived resist ability.
Items are formulated trying to promote good understanding,
avoiding ambiguity, technical language or extremely com-
plex items. A dash line separates two columns and indicates
the way to fold the sheet along this line allowing the patient
to focus on one construct at a time (perceived desire level
first and then self-efficacy) preventing him to look at
previously allocated values.

Instructions require a careful evaluation of desire and
resist ability of the previous week (see Table 1).

A 10-point scale with format response at intervals of 1
unit: from 0 to 10 is at the top of the scale. Meanings of
score levels vary in relation to:

. Substance desire: from 0 “minimal desire” to 10
“maximum desire”.

. Resist substance use perceived ability: from 0
minimal ability to resist” to 10 “maximum ability to
resist”.
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Table 1. Scale Initial Instructions (Heroin Version)

The following items describing different situations.

First column indicates desire level to use heroin while second column
indicates how able you feel to resist heroin use. Pay attention to judge
desire and resist use ability during last week.

Minimum Maximum
desire desire
Lo J1[2]3]4[]5[]6]7[8[9]10]
Minimum Maximum
resist use resist use
ability ability

Administration has an average duration time of 9 minutes
(we observed a range of 6-15 minutes), while score calcula-
tion can be easily carried out with an excel spreadsheet in
approximately three minutes.

The Construct Multidimensionality

It is possible to calculate a total score and a score for
three sub-scales (Positive emotions and social situations;
Negative emotions and potentially critical situations, Habits
and abstinence), each consisting of nine items (see Table 2
for item examples):

° Positive emotions and social situations with reference
to recreational situations, social, emotionally positive
and low stress.

. Negative emotions and potentially critical situations
with reference to emotionally negative situations,
stress and anxiety for the subject.

° Habits and abstinence with reference to habits related
to the intake of substances and internal drive com-
ponents pushing the person to substance use.

Subjects who show similar convictions for Self-efficacy
develop a more general competence feeling and efficiency.
Yet the more one extends activity/situation scopes (which
refers to personal effectiveness judgement), the less one can
predict specific behaviour in different contexts given that it
is unlikely that a person will invariably produce the same
performance level or perceive the situations in the same way.
Unlike other instruments with a unitary construct leading to
a single scale score, we can develop three additional sub-
scales. Particular attention was paid to build items that would
highlight different difficulty ranges and, along with construct
multidimensionality, guarantee an adequate response diffe-
rentiation and therefore a reliable tool of assessment of
desire level and coping self-efficacy.

METHOD

The scale was analysed with descriptive methods high-
lighting medium and standard deviations and, subsequently,
through comparisons between medium. Successively, the
analysis of internal consistency and validity convergent with
a Visual Analogue Scale for the measurement of craving
(VAS) was presented.

Finally, we used a structural equations method with an
inductive/confirmatory validation of the following assump-
tion: subscales converge towards two latent factors called
Desire and Coping self-efficacy, negatively correlated with
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Table 2. Examples of Item and Subscales (Heroin Version)
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Subscale

Examples of item

Positive emotions and social situations

1) When I drink alcohol more than ordinarily

7) When I’'m happy and feel that things are going well

13) When I want to celebrate a birthday, an anniversary or a holiday

Negative emotions and potentially critical situations

3) When I feel everything is going wrong

5) When there are disputes or conflicts in family

17) When I feel depressed

21) When I face a problem or something that worries me

Habit and Abstinence

6) When it springs to mind and I think of heroin

18) When I desire gests or rituals associated with heroin use

25) When I find a syringe at home, a rolled banknote or a piece of tinfoil

Note: The number in parentheses refers to the position of the item on the scale

each other, and predictive of a visual analogue measure of
craving.

Sample

The scale was administered to 80 subjects enrolled in the
Servizio Tossicodipendenze (SerT)' in the city of Pisa. The
choice of the sample followed a convenience -criterion
enrolling patients with psychological therapy and/or phar-
macological replacement treatments. The heroin version was
administered to 42 subjects and the cocaine version to 38.
This choice took the primary substance addiction into
account.

RESULTS

Table 3 shows mean scores for subscales and total score
calculated on the total sample, and for the primary substance
of use.

Means comparison on abuse substance (Heroin and
Cocaine) were carried out, in order to identify any diffe-
rences in the scale and subscale totals (see Table 3). A
significant difference with regard to Positive emotions and
social situations - Coping self-efficacy scale (t = 2038; df =
61, p<0.05) and a trend towards significance for the subscale

Table 3. Means and Standard Deviation

Positive emotions and social situations - Desire (t = 1768; df
= 61, p=0.81) emerges. Heroin users show significantly
higher scores than cocaine users in coping self-efficacy, in
social situation subscales characterized by positive emotions.

Other comparisons within subscales, on the total sample
and within groups of users of heroin and cocaine were made.
It is interesting to observe that differences in the scores of all
subscales are not significant on the total sample while
differences in subscales are significant (see Table 4 and
Table 5).

Internal Consistency Analysis

Internal consistency for Desire total scale is excellent,
with a Cronbach coefficient of 0.94, with 93% of the item
presenting a greater than 0.40 item-total correlation.

Reliability with Split-half method is also explored: the
correlation between the two halves is (Spearman-Brown)
=0.93.

For Coping self-efficacy scale, Cronbach coefficient is
good (=0.97), with 96% of the items presenting an item-total
correlation greater than 0.50. Reliability, calculated by Split-
half method (Spearman-Brown) is 0.96.

The correlation between Desire scale and Coping self-
efficacy scale is -0.81 (p<0.0001).

H version C version Total sample
Desire level Coping self- Desire level Coping self- Desire level Coping self-
efficacy efficacy efficacy
Positive emotions and social situations 34.4(17.8) 60.0 (17.6) 41.8 (15.4) 51.3(16.4) 37.7 (16.8) 55.5(18.4)
Negative emotions and potentially critical
o 40.9 (23.7) 53.9 (21.8) 35.6(19.9) 60.1(17.9) 38.4(22.1) 56.0 (21.4)
situations
Habit and abstinence 37.8(21.7) 56.0 (20.9) 40.5(16.4) 57.2(16.4) 38.3(19.0) 56.0 (19.8)
Total score 113.1 (60.3) 169.9 (56.4) 117.8 (45.5) 168.6 (46.0) 114.5(53.2) 167.5 (56.3)

Total sample: N=80; Heroin as primary substance: N=42; Cocaine as primary substance: N=38

Desire scale: Item mean=4.2; Minimum=2.4; Maximum=5.8
Coping self-efficacy scale: Item mean=6.2; Minimum=4.5; Maximum=8.0
H version = Heroin version; C version = Cocaine version

'SerT is the main public service treatment centre of addiction in the area of Pisa.
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Table 4. Comparisons between Subscales within Groups (Main Substance Abuse: Heroin - N =42)

Heroin consumers

Desire level is significantly higher in Negative emotions and potentially critical situations scale, compared to Positive emotions and social situations scale (t
= 2870; df = 41, p<0.01). Coping self-efficacy is significantly higher in Positive emotions and social situations scale compared to Negative emotions and
potentially critical situations scale (t = 3553; df =41, p<0.001) and respect to Habit and abstinence scale (t =2864; df =41, p<0.01)

Table 5. Comparisons between Subscales within Groups (Main Substance Abuse: Cocaine - N =38)

Cocaine consumers

Desire level is significantly higher in Positive emotions and social situations scale compared to Negative emotions and potentially critical situations scale (t
= 2246; df = 37, p<0.05). Coping self-efficacy is significantly higher in Negative emotions and potentially critical situations scale compared to Positive
emotions and social situations scale (t = 3427; df =37, p<0.01) and compared with Habit and abstinence scale (t = 3322; df =37, p<0.01)

Convergent Validity

Visual Analogue Scale is positively correlated with
Desire scale (r=0.61, p<0.01) and all three subscales:
respectively Positive emotions and social situations (r=0.49,
p<0.01), and Negative emotions and potentially critical
situations (r =0.62, p<0.01), Habit and abstinence (r=0.57,
p<0.01) and negatively correlated with Coping self-efficacy
scale (r=-0.82, p<0.01) and all three subscales: respectively
Positive emotions and social situations (r=-0.74, p<0.01),
Negative emotions and potentially critical situations (r=-
0.82, p<0.01), Habit and abstinence (r=-0.78, p<0.01).

It is interesting to observe how the Visual Analogue
Scale does not discriminate between substance abuse while
Coping self-efficacy scale for positive emotions and social
situations does.

Structural Model

We used the technique of structural equations models
(SEM) to verify the adequacy of the model. The model has
six endogenous observed variables concerning subscales,
each with its error component, two latent variables relating
to Desire and Self-efficacy constructs, these linked in a
further observed endogenous variable defined by scoring of
Visual Analogue Scale (SAV).

The software Amos version 16.0 [43,44] was used to
develop this analysis with the method of maximum likeli-
hood estimation procedure. Indexes for model evaluation,
following Browne and Mels directions [45], are the
following:

CMIN: this outlines the difference between the covariance
matrix of the above hypothetical model and the covariance
matrix observed by empirical data. A significant value of
CMIN (p-value) indicates that the hypothetical model
deviates from the data.

CMIN/df: the values recommended for a decent adaptation
between hypothetical model and data are between 1.0 and
2.0 with values close to 1.0 for the most correct ones [46].

FMIN: this measure introduces the use of the discrepancy
population function rather than sample function, to assess the
adequacy of the model [47]. HI and LO present confidence
intervals at 90% for the value of the population.

Root Mean Square Error of Approximation (RMSEA):
acceptable values are between 0.05 and 0.08. Values of 0.05
or lower indicate an excellent adequacy of the model [44].

Comparative Fit Index (CFI): this varies between 0 and
1; values close to 1 and above 0.90 indicate an excellent
adaptation to the data [48].

The level of significance of the regression parameters for
the relationship between variables is indicated by the Critical
Ratio (CR) greater than 1.96 (p<0.05).

The proposed structural model is presented in Fig. (1),
while indexes used are reported in Table 6. We observed that
all indicators show a good adaptation of the model to the
data.

Table 6. Indices Used for the Evaluation of the Model

CMIN | p-value | CMIN/df FMIN (HI-LO) RMSEA | CFI

10.561 | 0.393 1.056 0.129 (0.000-0.154) 0.026 0.999

df=10

From Fig. (1) it is interesting to observe the squared
multiple correlation associated with the subscales. They
represent the percentage of the explained variance and they
are all significant and greater than 0.70. Moreover, the
observed variable VAS is explained by the linear combi-
nation of two latent variables (Desire and Self-efficacy) that
are capable, in turn, of predicting the observed variables
represented by subscale scores. If we consider VAS as a
generally used measure of craving, it is interesting to note
that 70% of the variance is explained by latent variables
Self-efficacy and Desire and indicates a good predictive
ability of these factors. We can note that each observed
variable has a variable error associated with it. It is assumed
that, in empirical data, the prediction is never perfect but is
subject to measurement errors or to influence of other
variables not taken into account in the model.

For example, the variable error associated with the VAS
is much more than a random fluctuation in scores due to
measurement errors. It is everything craving may be
associated with, but it is not measured in this study.

From Fig. (1) we can see estimated standardized regres-
sion coefficients. As far as the subscales are concerned, they
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Fig. (1). Graphical representation of structural model.
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Notes: VAS = Visual Analogue Scale; Pess = Positive emotions and social situations; Necs = Negative emotions and potentially critical

situations; Ha = Habit and abstinence.

are all significant (p<0.01) and exceed 0.80 highlighting a
good predictive power, consistently within the values of
latent variables Desire and Self-efficacy on their subscales.
Regarding the relationship between the Visual Analogue
Scale and latent model factors, the predictive power factor
Self-efficacy (f =-1.11, p<0.01) is greater than factor Desire
(B=-0.37, p<0.05).

Finally we find the correlation between the two latent
factors Desire and Self-efficacy (r = -0.81, p<0.01) and the
correlation between the errors of measurement of subscales
significant. (Respectively, r = -0.73, p<0.05 and r = -0.86,
p<0.05).

DISCUSSION
Considerations Regarding the Clinical Use of the Scale

Clinicians underline the utility of the scale with their
patients in guiding the interview on psychological constructs
relevant to craving and the ability to deal with it. If beliefs
about Coping self-efficacy on the use of substances are
associated with specific situations, a multi-dimensional tool,
including potential risk situations, is an optimal guide for
clinical work addressing the strengthening of low self-
efficacy areas.

The scores can be easily calculated and help guide the
patient to focus on:

e  What the most difficult situations associated with
desire for the substance and the perceived coping
ability are;

e The relationship which is wusually inversely
proportional between desire and coping self-
efficacy (if desire decreases, self-efficacy increases
and conversely) and in which cases it does not
appear;

e  Which is the most critical among the subscales;

e What the coping strategies used to deal with the
moments of greatest desire are (clinicians may
subsequently orient treatments on development and
testing of functional strategies).

If there has been a previous administration with the same
subject, it can be very useful to compare the two scales
longitudinally. As a consequence, clinicians have noted that
it is possible to further explore constructs of desire and
coping self-efficacy in relation to the temporal dimension
and according to the therapeutic treatment. For instance, V.,
nearly two months after starting a daily program for patient
observation and diagnosis, in combination with a weekly
psychological treatment, was compared in the two scales.
We observed the level of desire for heroin had not changed
between the first and second administration of the scale
while the score on the perceived coping self-efficacy nearly
tripled. These considerations made it possible, in the
psychological treatment, to study the implications of these
processes.

Multidimensionality is an advantage, in that we are able
to grasp the nuances that scales with a single item inevitably
lose. The scale directs the interview leading both to an
investigation with the patient of situations that can really
occur and to the discovery of individual strategies that can be
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adopted to cope with difficult situations. When used with the
same individual over a period of time, it can record the
performance of desire and the coping self-efficacy in relation
to his therapeutic treatment. Emerging methodological con-
siderations also lead us to prefer multidimensional scales.
Scales with a single item make measurement very unreliable
as the presence of random errors inevitably leads to sub /
overestimation of the scores. In the case of multiple items,
random errors in the items tend to be offset by making a
more accurate and safe measurement. So by increasing the
number of items the reliability of the measurement is also
increased, particularly in cases where the error component in
the individual item is sensitive. The SAD is also able, unlike
the Visual Analogue Scale, to discriminate between subs-
tances of abuse. This is an added benefit as it demonstrates a
greater sensitivity from a methodological point of view.

Finally, the model analysed in this article shows an
excellent adaptation to the data and confirms the construct
validity of Desire and Coping self-efficacy in predicting
craving.

Limitations of the Study

Caution is required when using the terms desire and
coping self-efficacy because the evaluation instrument was
developed in the Italian language. Their translation into
English may be affected by cultural and interpretational
differences.

The criterion of convenience in the choice sample may
have led to select subjects with characteristics that differen-
tiate them from the population of the SerT (for example in
terms of motivation).

Moreover, some patients may not have experienced some
of the situations just presented. This may have affected the
reliability of the answers. The self-efficacy scores resulting
from circumstances of uncertainty could be unstable.
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