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Abstract

Craving is a diagnostic criterion for substance use disorders. It
is referred to as a subjective desire of relapsing to the use of a
psychoactive substance after a time period of abstinence and it
affects physical, emotional, cognitive and behavioral
parameters. Craving is inextricably linked to heroin addictive
patients and usually known in the literature Heroin Craving
Questionnaire (HCQ) is used for assessing their progress.
Therefore, this study aimed to validate the multidimensional
HCQ that measures five items (i.e., desire to use heroin,
intentions and plans to use heroin, the anticipation of a positive
outcome, relief from withdrawal or dysphoria and lack of control
over use) by examining its internal consistency and the
concurrent validity.

In total 258 Greek patients who were under substitution
treatment for drug dependency were included in the
investigation. This is the first study to implement the HCQ in
the evaluation of craving in former heroin patients under
methadone and buprenorphine administration. Our findings
indicate that the specific HCQ in the Greek language has been
successfully validated exerting reliability and validity. Thus, its
implementation in research settings is advocated. Most
importantly, it can constitute a useful tool for clinicians as a
comprehensive method for the detection of craving symptoms,
thus helping in better identifying former opioid using patients in
an enhanced risk for relapse.
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Introduction
Craving is an essential feature of substance use disorders and this is

evidenced by the fact that it has been included as a diagnostic criterion
for those disorders in the Diagnostic and Statistical Manual of Mental
Disorders [1]. Craving refers to the desire or urges to re-experience a
previously used psychoactive substance after a period of detoxification
[2]. It usually continues for months, even years after the cessation of
drug use affecting parameters in physical, emotional, cognitive, and
behavioral context [3,4]. The
craving is a subjective desire to use an addictive substance [5,6]. To this
end it is characterized by three fundamental traits, that is the desire is
conscious, is accompanied by its verbal expression and is directed
towards the use of a particular substance [7]. Several relevant studies
have demonstrated that craving is an important mediator of
continuing substance use and, noteworthy, it promotes relapse after
abstinence [8-10]. Although there is no clear experimental evidence
regarding the association of craving with relapse, it is often considered
as an indication of substance dependence [11,12].

The clinical significance of craving measurement is mainly
determined by the psychometric capability of the tools used [7]. Given
that the evaluation of craving is a rather difficult task, two issues have
emerged with the first being the time-frame (i.e., long-time versus
instant measurement tools) and the second is the measurement as
unidimensional versus multidimensional concept [13]. With regard to
the first one, studies have shown that measuring craving with the use
of self-reported questionnaires is related to proximal (e.g., within one
week) substance use [14-16].

In addition, craving is also influenced by factors such as substance-
related stress or withdrawal symptoms and measurement appears to be
a predictive marker for immediate use rather than the time of in-depth
use [17]. In relation to the second set of issues, the unidimensional
measurement scales are easy to complete, they are highly reliable and
the results obtained can be easily interpreted [18]. Nevertheless, they
do not cover the various dimensions of craving as well as the different
ways in which users wish to describe this desire [10,19].

Regarding the interconnection of craving with individuals under
substitution treatment, the available evidence is notable. Interestingly,
opioid users who did not follow an opioid maintenance treatment
(OMT, with methadone or buprenorphine) reported a higher level of
craving to use or relapse [20,21] compared to patients who
participated in a substitution program [22]. Similarly, it has been
shown that craving for opioids is a prognostic factor for recurrence in
individuals with a record in opioid use disorders [23,24]. On the
contrary, treatment with substitutes (i.e., methadone, buprenorphine)
appears to contribute to the reduction of craving for opioid use [25].

Methadone and buprenorphine are two of the most commonly
substances used as Opioid Maintenance Treatment (OMT) for heroin
addicts, it has to be mentioned that methadone, as a full MOR agonist,
has a long half-life (approximately 15 h-22 h) and causes fewer
withdrawal symptoms than heroin [26], whereas buprenorphine is a
partial agonist of mu-opioid receptor with a long half-life (20 h-70 h)
showing a ceiling effect with less euphoric feelings [27,28].

As it has been previously shown, they can act protectively to
patients in terms of confining oxidative stress compared to heroin
using individuals [29]. However, taking into consideration the
aforementioned findings indicating that craving is an undisputable
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trait of patients who are under OMT, there are no results with respect
to the usage of the Heroin Craving Questionnaire (HCQ) to them. In
this context, the aim of our investigation was to assess craving in
dependent opioid users under OMT with methadone and
buprenorphine validating a multidimensional HCQ.

Materials and Methods

Participants
The present study comprised 258 randomly selected patients under

Opioid Maintenance Treatment (OMT) in the therapeutic units of the
Organization against Drugs (OKANA), Attica, Greece. All patients
were fully informed about the purpose and objectives of the
experiment. All necessary information and safeguards were provided
to ensure the confidentiality of data, whereas each patient signed a
consensus form before participating in the study. According to the
prerequisites for inclusion in the study, the patients should be over 20
years of age, they should be long-term users of heroin or other opioid
substances, thus suffering from physical and mental dependence.
Patients with severe psychopathology and serious pathological
problems, which made the monitoring of the program incompatible,
were excluded.

Description of the instrument
Heroin Craving Questionnaire (HCQ) has been used as a craving

measurement instrument, as previously reported [19]. It consists of 5
items: (1) desire to use heroin, (2) intentions and planning to use
heroin, (3) anticipation of positive outcome, (4) relief from withdrawal
or dysphoria and (5) lack of control overuse. Each of them includes 9
questions. The 45-item HCQ measures the negative and positive
dimensions of craving heroin. The score is calculated with a 7-point
Likert scale ranging from 1 (i.e., strongly disagree) to 7 (i.e., strongly
agree). The original in English article was translated into Greek. The
Greek version of HCQ was then translated back by a different
translator. After that, both original and back-translated HCQ were
compared and all points of divergence were corrected in order to
accurately reflect the intent-accuracy of the item wording.

The final version of Greek HCQ was reviewed by a group of 7
researchers in the fields of psychiatry, nursing, psychology,
biochemistry and biostatistics who finally assured that the two
questionnaire versions are closely equivalent. The HCQ was then pilot
tested with 11 patients under OMT to evaluate whether they
understand its items and whether the questionnaire is related to their
heroin-using experience. Subsequently, the appropriate revisions about
the wording on items made by the patients and the final 45- item HCQ
were used in the study. Demographic information regarding gender,
age, educational level, nationality, social security, social status, place of
residence, area, time in OKANA programs, age of onset and duration
of using addictive substances before the OMT was obtained.

Experimental procedure
The study lasted for two weeks and 258 heroin users under OMT

were included. The patients completed the HCQ at the unit and shortly
thereafter, the substitutes (i.e., methadone and buprenorphine) were
administered to them. Ten hours later they refilled the HCQ because
the substitutes in question have longer half-life compared to morphine
and heroin [30]. Patients with relapse to other addictive substances
were excluded from the study. In order to rule out the use of other

substances (i.e., opioids, methamphetamine, methadone,
benzodiazepines, cannabis, tetrahydrocannabinol, amphetamine, and
buprenorphine), all participants underwent weekly urine tests by one-
step multidrug test kits during the three-month period of the
substitution treatment. All subjects were found negative for substance
abuse.

Methadone and buprenorphine administration
Methadone hydrochloride solution (10 mg/ml) and buprenorphine/

buprenorphine-naloxone pills (2 mg-8 mg) were used. The mean daily
dose of methadone was 60 mg. According to the relevant literature,
daily doses of methadone between 40 mg and 100 mg are effective as
opioid maintenance treatments for heroin-addicted patients [29,31,32].
With respect to buprenorphine, the mean daily dose was equal to 16
mg. On the basis of the available data, this dosage regimen is the most
commonly used in order buprenorphine to exert its action [29,32].

Ethics
This study was approved by the Nursing Faculty of the University of

Peloponnese (Tripoli, Greece) and the Organization Against Drugs
(OKANA, Athens, Greece). All participants gave written consent
before they completed the HCQ.

Statistics and data analysis
The values of the dependent variables are presented as mean ±

Standard Deviation (SD). Qualitative variables are presented as
absolute and relative frequencies. A Confirmatory Factor Analysis
(CFA) with maximum likelihood procedure was conducted in order to
test how well the HCQ model fits the data. The variance of the latent
constructs was fixed at one during parameter estimation and the
factors were allowed to be correlated. The fit of the CFA model was
assessed using the Comparative Fit Index (CFI), the Goodness of Fit
Index (GFI) and the Root Mean Square Error of Approximation
(RMSEA) [33]. For the CFI and GFI indices, values close to or greater
than 0.95 are taken to reflect a good fit to the data [34]. RMSEA values
of less than 0.05 indicate a good fit and values as high as 0.08 indicate a
reasonable fit [34]. The internal consistency of the questionnaire was
analyzed with Cronbach’s α (alpha). Reliability equal to or greater than
0.7 was considered acceptable. Pearson correlations coefficients were
used to explore the association among the HCQ subscales. Correlation
coefficient values between 0.1 and 0.3 were considered as low, between
0.31 and 0.5 as moderate and those over 0.5 were considered as high.
The HCQ subscales were compared pre and post substitute
administration using paired t-test. All reported p values are two-tailed.
The level of statistical significance was set at 0.05 and analysis was
conducted using SPSS and AMOS (SPSS, Chicago, IL, USA) software.

Results
The characteristics of the participants are presented in Table 1.

According to them, the majority were men (65.1%), Furthermore,
44.2% of the participants were 31-40 years old whereas 33.7% of them
were 41-50 years old. More than half of the participants were middle/
high school graduates (55.8%) and almost all were of Greek nationality
(96.5%). Moreover, 52.9% of the patients were unmarried and 91.9%
lived in urban areas. The mean age at first heroin use was 18.7 ± 5.8
years and the mean duration of heroin abuse was 17.4 ± 8.1 years.
Corrected item-total correlations and Cronbach's alpha (if an item was
deleted per factor) are presented in Table 2.
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Characteristic Number

Sex

Man 168 (65.1%)

Woman 90 (34.9%)

Age (years)

18-24 3 (1.2%)

25-30 21 (8.1%)

31-40 114 (44.2%)

41-50 87 (33.7%)

51-60 33 (12.8%)

Educational status

Primary school at most 57 (22.1%)

Middle/High school 144 (55.8%)

University/Postgraduate studies 57 (22.1%)

Nationality

Greek 249 (96.5%)

Other 9 (3.5%)

Marital status

Married 54 (21.2%)

Single 135 (52.9%)

Widowed 15 (5.9%)

Divorced 39 (15.3%)

Separated 12 (4.7%)

Area of residence

Urban 237 (91.9%)

Rural 21 (8.1%)

Mean ± SD

Age of onset 18.7 (5.8)

Years of heroin abuse 17.4 (8.1)

Table 1: The characteristics of the participants.

 

Corrected
item-
total
correlation

Cronbach's
alpha
if item
deleted

Cronbach's
alpha

Desire to use heroin
(item)  -  - 0.77

7 0.22 0.62  -

11 0.35 0.59  -

17 0.43 0.57  -

21 0.22 0.64  -

23 0.39 0.59  -

33 0.25 0.61  -

35 0.17 0.64  -

39 0.44 0.57 - 

42 0.49 0.56  -

Intention and planning
to
use heroin (item)

 -  - 0.77

4 0.08 0.46  -

6 0.26 0.38  -

8 0.01 0.48 -

12 0.18 0.41 -

19 0.37 0.36 -

31 0.09 0.45 -

34 0.28 0.37 -

40 0.15 0.42 -

43 0.44 0.34 - 

Anticipation of positive
outcome (item)  -  - 0.74

2 0.26 0.54 -

5 0.25 0.54 -

10 0.3 0.52 -

18 0.38 0.51 -

20 0.3 0.53 -

26 0.14 0.57 -

28 0.08 0.59 - 

30 0.3 0.53 -

37 0.39 0.5 -

Relief from withdrawal
or
dysphoria (item)

 -  - 0.71

3 0.28 0.46 -

9 -0.02 0.56 -

13 0.33 0.46 -

14 0.42 0.41 -

22 0.32 0.44 -

27 0 0.55 -

32 0.17 0.5 -

36 0.18 0.49 -
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41 0.42 0.41 -

Lack of control over
use (item)  -  - 0.73

1 0.1 0.38 -

15 0.39 0.26 -

16 0.09 0.39 -

24 0.08 0.39 -

25 0.14 0.36 -

29 0.18 0.34 -

38 0.15 0.35 -

44 0.07 0.4 -

45 0.26 0.32 -

Total   0.9

Table 2: Corrected item-total correlations and internal consistency
reliability of the HCQ factors.

Almost all corrected item-total correlations were high. Internal
consistency reliability was accepted with Cronbach’s alpha as follows:
alpha equal to 0.77 for the desire to use heroin and intention and
planning to use heroin, 0.74 for anticipation of positive outcome, 0.71
for anticipation of relief from withdrawal or dysphoria, 0.73 for lack of
control over use and 0.90 for the completed questionnaire. As
indicated in the results of CFA the 5-dimensional model fitted the data
well. The RMSEA, CFI and GFI values were 0.054, 0.953 and 0.939,
respectively. None of the item cross-loadings exceeded the item

loadings on the intended latent construct. Factor loadings were high
and ranged from 0.68 to 0.89 indicating a strong association between
the latent factors and their respective items.

The mean values of HCQ factors pre and post substitute
administration are presented in Table 3. There were significant
decreases in all scales, indicating a decrease in heroin craving after the
administration of the substitutes and the sensitivity of the HCQ
alteration. The correlation coefficients between HCQ factors revealed
significant positive correlations among all factors Table 4. Thus, higher
craving for heroin use or intention to use is associated with more
intense anticipation of positive outcome and relief from withdrawal or
dysphoria. Additionally, higher craving is associated with greater
intention to use heroin.

HCQ factors Pre Post Alterat
ion p

Desire to use heroin 17.7 ±
10.1

14.7 ±
8.2

-3.0 ±
7.5

<0.
001

Intention and planning to use
heroin

17.6 ±
10.1

15.1 ±
8.0

-2.6 ±
5.9

<0.
001

Anticipation of positive outcome 21.6 ±
11.1

17.4 ±
10.8

-4.2 ±
9.6

<0.
001

Relief from withdrawal or
dysphoria

28.4 ±
11.9

25.9 ±
10.9

-2.6 ±
10.3

<0.
001

Lack of control over use 26.4 ±
8.9

23.4 ±
8.3

-3.0 ±
7.3

<0.
001

Table 3: Mean values (± SD) of HCQ factors pre and post substitute
administration.

 
Intention and
planning
to use heroin

Anticipation of
positive
outcome

Relief from
withdrawal
or dysphoria

Lack of
control
overuse

Desire to use heroin 0.85 0.63 0.52 0.59

Intention and planning to use heroin 1 0.66 0.44 0.58

The anticipation of a positive outcome  1 0.67 0.46

Relief from withdrawal or dysphoria   1 0.47

Note: All correlation coefficients were significant (p<0.001)

Table 4: Correlation coefficients between HCQ factors.

Discussion
The present study made for the first time a validation of the

multidimensional HCQ questionnaire previously developed [19] by
assessing craving in chronic heroin users who are under OMT pre and
post administration of the substitutes (i.e., methadone and
buprenorphine). Most of the participants filled the 45-item HCQ in
approximately 15 min. On the basis of our findings, the values of
Cronbach's alpha coefficient were acceptable for the whole
questionnaire items. According to the CFA and the assessment of the
CFI, GFI and RMSEA indices, there was a high correlation of the item
between them confirming that the questions were reliably and
appropriately grouped in the five sub-scales and that this structure fits

in Greek. Concerning the construct validity, the correlation coefficients
between HCQ sub-scales showed high correlation values with a
statistically significant difference, which confirms the construct
validity of the questionnaire. Regarding the management of the
substitute and the comparison pre and post-administration, a
statistically significant decrease was observed in all HCQ factors in
post-dose time. This finding is representative of the sensitivity of the
HCQ to such changes.

A few previous studies have also presented similar results regarding
the validation of HCQ in opioid users. Indeed, the correlation
coefficients were also found large indicating a high possibility that
HCQ scores represent a comprehensive assessment of craving [35]. In
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addition, the reliability of HCQ has been assessed in several studies
with opioid agonist doses [36-40]. The results of Schmidt et al. [41],
Dehghani-Arani et al. [42], Greenwald [37] and Strasser et al. [43]
showed decreasing values of HCQ dimension after the therapeutic
interventions.

This piece of evidence indicates the ability of the questionnaire to
reveal differences in time and its sensitivity in changes, particularly in
the treatment of craving in patients under OMT, especially in the
factors of anticipation of a positive outcome and intend to use.
Furthermore, interesting data have shown that in OMT patient ’ s
withdrawal symptoms and heroin craving simultaneously increase,
adding extra evidence in the pharmacological validation of the HCQ
[36,44].

Multidimensional craving measurement tools contain elements that
are synonymous with the desire to include parameters related to
intention to use, expectations, or lack of overdose control. Those tools
lead to highly accurate results, such as increasing positive mood,
reducing negative mood or deprivation expanding the concept of
craving beyond the parameter of intense desire [45-47]. In addition,
craving as a clinical phenomenon triggering addiction has increased
the importance of investigating the potential ways that alterations in
craving mode induced by addictive substances due to agonist
administration and other pharmacological treatments occur [40].

HCQ is a multidimensional craving measurement tool, which
includes 5 subscales, namely desire to use heroin, intentions and plans
to use heroin, the anticipation of a positive outcome, relief from
withdrawal or dysphoria and lack of control overuse. The presence of
these sub-scales ensures the extension of the concept of craving beyond
the limits of desire. The traditional notion of desire is correlated with
similar ideas that conceptually share the same content as an intention
to use heroin but which are considered particularly important for
clinical assessment since they aim to specify the notion of craving [7].

As a tool for measuring psychometric dimensions, HCQ follows the
principle that a measuring instrument cannot be used in a research
study unless it has presented a satisfactory level of reliability and
validity. The reliability and validity of measuring instruments are two
key criteria for ensuring valid results [48]. The high reliability of a
measurement tool is associated with the minimization of the random
error associated with the consistency and stability it displays so that
the variability of the results is small if the measurement is repeated
under the same or almost similar conditions. Validity refers to whether
a measuring instrument counts what it claims to count, reflects the
meaning (i.e., dependent variable) it intends to illustrate. The construct
validity is particularly useful for psychometric measuring instruments
because it expresses the extent to which a measuring tool imprints the
ideas of a theoretical framework [49]. It is necessary, however, to
perform factor analysis and search for groups of conceptually and
statistically related items in order to obtain a fully functional tool.

Conclusion
In conclusion, we report a successful validation of HCQ for former

heroin users being in OMT under methadone and buprenorphine.
Specifically, the questionnaire demonstrated internal consistency,
reliability and predictive and construct validity reassuring that it can
serve as a valuable tool for the assessment of opioid craving in research
settings that require the use of repeated measures. At the same time, it
can be useful for clinicians as a comprehensive method for the

detection of craving symptoms, thus helping in better identifying
former opioids using patients in an enhanced risk for relapse.
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