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Abstract
Background: Assessments of DSM-IV and DSM-5 criteria
with sample populations of opioid users are limited. This
study aimed to determine the number of latent classes in
opioid users and assessment of the proposed revisions to the
DSM-5 opioid use disorder (OUD) criteria. Methods: Data
came from the 2011 Iranian National Mental Health Survey
(IranMHS) on 7,886 participants aged 15–64 years living in
Iran. We used the Composite International Diagnostic Interview (CIDI) version 2.1 in all respondents who indicated using opioids at least 5 times in the previous 12 months (n =
236). Results: A three-class model provided the best fit of all
the models tested. Classes showed a spectrum of severity
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that was compatible with the DSM-5 classification. ‘Legal
problems’ and ‘desire to cut down’ showed poor discrimination between classes. The weighted prevalence of OUD using DSM-5 was 20.7% higher than with DSM-IV. Conclusions:
Results support the grouping based on severity of symptoms, combining abuse and dependence into a single diagnosis, omitting legal problems, and addition of craving as a
new criterion.
© 2015 S. Karger AG, Basel

Introduction

The diagnosis of substance use disorders had been
based on the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria which
was published in 1994 [1]. These criteria were in two distinct categories: substance abuse and substance depenAfarin Rahimi-Movaghar, MD, MPH
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rion because it is uncommon among substance users [9,
13, 29], provides little information about the substance
use disorder, and has weak factor loading [8, 18, 29–
33].
Another weakness of DSM-IV concerns individuals
who meet two dependence criteria, but are not diagnosed as dependent; these cases are given diagnostic orphan status [34]. Many adolescents and adults with clinical symptoms may fall in this category [35]. Follow-ups
have shown that these individuals may have the same
severity as cases with a confirmed diagnosis of dependence [36], or they can be at a higher risk of substance
dependence compared to those who meet no criteria
[37, 38]. Recent studies suggest that using DSM-5 criteria may reduce the number of subthreshold cases [30,
39].
Another suggested change in DSM-5 is adding a ‘craving’ criterion, which is considered the first criterion in
ICD-10 [40] and is expected to increase the comparability and agreement between DSM-5 and ICD-10 [31]. This
criterion is considered a core symptom for substance use
disorders [31], and addressing it can be a core objective
in the treatment of the disorders. Some studies have
shown that this criterion appeared to fit well with other
criteria and has high discrimination and factor loading
[10, 41]. There are also studies that do not recommend
adding this criterion. A study indicates that ‘craving’ is
quite similar to ‘continued use despite problems’ [41],
and another study has demonstrated that adding a ‘craving’ criterion has no effect on the diagnosis of disorders
[30]. One LCA study shows that the symptom differentiates substance abuse and substance dependence [21].
This is while most LCA studies agree that classes demonstrate different symptom severity and not symptom type
[25, 42].
Assessments of DSM-IV and DSM-5 criteria of OUDs
are limited. Globally, Iran has one of the highest rates of
opioid consumption [43], and the Iranian National Mental Health Survey (IranMHS), conducted in 2011, has
provided an opportunity to examine these criteria in opioid users in the general population. The purpose of this
study was to apply LCA on opiate consumers to determine the number of classes they fit in, using the suggested
criteria for DSM-5 [2], compare it with DSM-IV, and examine combining the abuse and dependence criteria, examine adding a ‘craving’ criterion and eliminating the ‘legal problems’ criterion, look at the relationship between
treatment history, number of criteria, and class membership, and compare the DSM-5 cutoffs and the cutoffs that
emerged from LCA.
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dence. Diagnosis of abuse was based on meeting one of
the four criteria, and confirming dependence required
meeting three of the seven criteria. In light of limitations
of this method and results of studies conducted in the
past two decades, the Substance Use Disorders Workgroup for DSM-5 suggested combining abuse and dependence criteria, removing the old criterion pertaining
to ‘legal problems’, and adding a new ‘craving’ criterion,
which is an ICD-10 criterion. It also classifies substance
use disorders in terms of severity as unaffected (0–1 criterion), mild (2–3 criteria), moderate (4–5), and severe
(≥6) [2].
In the past two decades, multiple studies have assessed
the DSM-IV criteria using factor analysis, item response
theory, and latent class analysis (LCA). Results of some
older studies demonstrated that abuse and dependence
criteria are distinct and show two different aspects [3–6].
However, recent studies on consumers of alcohol [7, 8],
cannabis [9–13], opioids [9, 10, 14], nicotine [15, 16], and
other addictive substances [9, 17, 18] suggest one aspect
for both.
LCA is used for grouping individuals according to
their characteristics. Several studies conducted on opioid
users in clinical populations [19–21] or the general population [9, 22, 23] have used LCA for determining the
number of classes according to the drug use pattern, other drugs used with opioids, or other associated behaviors.
There is only one LCA study on DSM-IV criteria for opioid use disorders (OUDs) in 501 clinical cases [21], which
categorized cases in two classes. The two classes were
close to the classification of abuse and dependence. However, LCA on alcohol, marijuana, and cocaine users
showed that the classes are differentiated according to the
number of fulfilled criteria and cannot be categorized to
abuse and dependence [24].
Recent studies have shown a weaker validity and reliability for DSM-IV abuse criteria than dependence criteria [10, 25], and have concluded that substance abuse
should not be considered the beginning or a mild form of
dependence for the following reasons. Firstly, some individuals meet at least three of the dependence criteria
without any of the abuse criteria [24]. Secondly, the age
of onset of substance abuse symptoms in adults and adolescents does not differ, and the age of onset for abuse is
not earlier than that for dependence [26, 27]. And thirdly,
many individuals who meet the criteria for abuse do not
shift to the dependence stage [28]. Thus, the hierarchical
approach in DSM-IV is not valid.
On the other hand, some studies have indicated that
it seems logical to eliminate the ‘legal problems’ crite-

For this study, we used data from IranMHS, a national crosssectional household study conducted in the first half of 2011. Sampling for IranMHS was done nationally, targeting the 15- to
64-year-old population residing in households. The study was
conducted on 7,886 people selected based on a three-stage random
sampling method. The response rate was 86.2%. The main tool,
which was also used for data analysis in this research, was the Composite International Diagnostic Interview (CIDI), version 2.1. The
reliability of the Persian version regarding alcohol and substance
use modules had been examined and approved for psychiatric inpatients and outpatients [44]. The reliability was also reexamined
and confirmed during the preliminary stage of the IranMHS in
psychiatric inpatients and outpatients, and in outpatients of a primary healthcare center [45]. The modules contained questions for
screening, frequency of use, and symptoms of substance use disorders, including abuse and dependence based on the diagnostic criteria of DSM-IV and ICD-10. Considering the three-stage sampling approach, data analyses were performed with weighting
based on the national population by 5-year age groups, gender, and
urban/rural residence in each province to the number of cases in
each of these subgroups. The participants were also asked about
their outpatient and inpatient service use in the past 12 months
and the main complaints for service use. The design, field procedures, analysis, and ethical considerations of the IranMHS is described in detail elsewhere [46].
Of the 7,886 people who participated in the study, analysis was
conducted on the 236 participants who had used opioids at least 5
times in the past 12 months. All 236 participants answered all criteria questions.
We employed LCA, which is a method based on individual
characteristics that fits them into distinct classes. For LCA, contingency tables were generated and item response probabilities
and latent class prevalence (two parameters in latent class models) were estimated using the maximum likelihood method. According to Collins and Lanza [47], ‘The item response probability is the probability of a particular response to a particular task,
or item, conditional on membership in a particular latent class.’
These probabilities demonstrate the rate of occurrence of a given
response (e.g. positive response) in a given class. A high probability in a given class indicates that the response is a characteristic
of individuals in that class. Therefore, the output provides the
basis for interpreting results and defining labels for the LCA
classes. Lack of difference among classes indicates that the respective question lacks the ability to distinguish classes. Latent
class prevalence demonstrates how individuals are distributed
among different classes and what percentage of individuals each
class contains.
To ensure the ability to detect the model, we used an expectation maximization algorithm, and to ensure the reliability of results the model was run with 5,000 iterations 100 times with each
analysis. Analyses were done for all DSM-5 criteria with and without ‘legal problems’ and ‘craving’ in several stages, and models
with 1–7 classes were fit. We used the Bayesian information criterion (BIC) and Akaike information criterion (AIC) to determine
the number of latent classes. Lower BIC or AIC indicated a better
fitting model. In addition to these criteria, parsimony and model
interpretability were noted. All analyses were done using the R
software package [48]. We used a Kruskal-Wallis test for compar-
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ing median number of criteria in different groups. In order to assess the relationship between treatment history and membership
in latent classes, we entered the treatment history as a covariate
into the model and calculated the odds ratio. The prevalence of
treatment history was determined by posterior probability and was
according to membership of each individual in a class.

Results

Of the 236 individuals who had a history of using opioids at least 5 times in the past 12 months, 91% were men.
The mean age was 36.4 years, ranging from 17 to 64. The
frequency of opioid use in the past 12 months was daily
in 58.1%, 3–4 times a week in 4.7%, once or twice a week
in 11.4%, 1–3 times a month in 11.9%, and less than once
a month (at least 5 times a year) in the remaining 14.0%.
The type of opioid used in the past 12 months was opium/
opium dross in 85.2% of cases, shireh (a refined opium
extract) in 19.9%, methadone (without prescription) in
11.0%, heroin/crack of heroin in 8.5%, and morphine in
0.9%. Crack of heroin is a heroin-based narcotic with a
high concentration of acetylcodeine [49].
Of the studied criteria, ‘legal problems’ (4.7%) and ‘desire to cut down’ (66.1%) had the lowest and highest
counts, respectively. In terms of the number of criteria for
each individual, those with one criterion had the highest
relative frequency (16.0%), and those with 8 of the 11
DSM-5 criteria showed the lowest relative frequency
(3.4%; fig. 1).
Based on DSM-IV criteria, 57.7% of opioid users were
diagnosed with OUDs (dependence and abuse), which
comes to a weighted prevalence of 1.8% for the total studied sample. Based on the DSM-5 criteria, 71.2% of opioid
users had OUDs, which gives a weighted prevalence of
2.2% for the total studied sample. Compared to results
with DSM-IV, the rate was 20.7% higher. Table 1 shows
distribution of opioid users based on DSM-IV and DSM5 grouping criteria.
Based on DSM-IV criteria, 49.2% of the 236 individuals were diagnosed with opioid dependence, 8.5% with
opioid abuse, and 29.2% were diagnostic orphans, i.e.
they only met one or two of the dependence criteria.
Among diagnostic orphans, the most frequent criteria
were ‘desire to cut down’ (72.5%), followed by ‘withdrawal’ (27.5%) and ‘tolerance’ (14.5%), while only 1.4% had
reported the ‘give up’ criterion. Based on suggested criteria for DSM-5, overall 34.7% were diagnosed with severe
OUD, 13.6% were classified as moderate, 22.9% were
classified as mild, and the remaining cases were affected
but did not reach a diagnostic threshold. Of those who
Tarrahi et al.
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Fig. 1. Distribution of total counts of

DSM-5 criteria.

Table 1. Distribution of opium and its derivatives users in the IranMHS based on DSM-IV and DSM-5 grouping

criteria
DSM-IV

DSM-5

Dependence
Abuse
Diagnostic orphan1
No criteria
Total

severe

moderate

mild

one criterion

no criteria

total

82 (34.7)
0 (0)
0 (0)
0 (0)
82 (34.7)

24 (10.2)
8 (3.4)
0 (0)
0 (0)
32 (13.6)

10 (4.2)
11 (4.7)
33 (14.0)
0 (0)
54 (22.9)

0 (0)
1 (0.4)
36 (15.3)
1 (0.4)
38 (16.1)

0 (0)
0 (0)
0 (0)
30 (12.7)
30 (12.7)

116 (49.1)
20 (8.5)
69 (29.3)
31 (13.1)
236 (100)

Values represent n (%). 1 Those with one or two criteria of dependence.

Model

Number of
parameters

log
likelihood

BIC

AIC

1 class
2 class
3 class
4 class
5 class
6 class
7 class

11
23
35
47
59
71
83

–1,497.144
–1,211.073
–1,162.779
–1,149.958
–1,137.056
–1,124.279
–1,116.613

3,053.467
2,545.883
2,513.855
2,552.771
2,591.527
2,630.531
2,679.758

3,016.288
2,468.145
2,395.558
2,393.916
2,392.113
2,390.559
2,399.227

were categorized as diagnostic orphans based on DSM-IV
criteria, 33 cases (47.8%) were diagnosed with mild OUD
using the DSM-5 criteria (table 1).
By LCA, model fitting to the data was done for 1–7
classes using the suggested criteria for DSM-5. Using BIC

to compare the fit of the model, the best-fitting model was
the 3-class model (table 2). In this model, class 1 with
43.8% of the cases showed the lowest item response probability and class 3, which contained 23.0% of the cases,
had the highest item response probability for all criteria.
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Table 2. Summary of information for selecting number of latent classes among opioid users in IranMHS based
on DSM-5 criteria (n = 236)
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Fig. 2. DSM-5 criteria endorsement probabilities for class 1 (43.8%), class 2 (33.2%),
and class 3 (23.0%), n = 236.
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Table 3. Item-response probabilities from three latent class models based on DSM-5 OUD criteria among opioid users in IranMHS (n =

236)
Class 1

Class 2

Class 3

Prevalence

0.438

0.332

0.23

Craving
Recurrent use resulting in failure to fulfill major role obligation at work,
home or school
Recurrent use in physically hazardous situations
Continued use despite persistent or recurrent social or interpersonal
problems caused or exacerbated by substance
Tolerance (marked increase in amount; marked decrease in effect)
Characteristic withdrawal symptoms; substance taken to relieve withdrawal
Substance taken in larger amounts and for longer periods than intended
Desire to cut down
Much time/activity to obtain, use, recover
Important social, occupational, or recreational activities given up or reduced
Use continues despite knowledge of adverse consequences
(e.g. failure to fulfill role obligation, use when physically hazardous)

0.066

0.514

0.967

0.432

0.000
0.034

0.505
0.143

0.843
0.490

0.373
0.174

0.000
0.092
0.233
0.107
0.573
0.053
0.000

0.294
0.601
0.355
0.523
0.685
0.339
0.275

0.714
0.991
0.786
0.977
0.864
0.909
0.842

0.254
0.475
0.415
0.432
0.661
0.347
0.292

0.024

0.411

0.595

0.280
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In order to validate the severity criteria with another
indicator, the studied sample was categorized into three
groups based on their history of presenting to a treatment center in past 12 months. Group 1 did not seek any
service (n = 149), group 2 had a history of outpatient care,
but not hospitalization (n = 65), and group 3 had received inpatient care (n = 22). The median number of
criteria in these three groups was 2, 6, and 9, respectively,
and the intergroup difference was significant (p < 0.001).
Moreover, history of treatment in class 2 was not significantly higher than in class 1 (odds ratio: 2.2, confidence
Tarrahi et al.
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Class 2, with 33.2% of the cases, had moderate probability (table 3). Response probability for each item is demonstrated in table 3 and figure 2. Model fitting to the data
for 1–10 classes was also done using DSM-IV criteria for
opioid dependence and abuse. Similarly, BIC indicated
that the 3-class model fit best, and class 1, with 48.0% of
the cases, showed the lowest item response probability for
all criteria. Class 3, which contained 18.9% of the cases,
had the highest item response probability for all criteria,
and class 2, with 33.2% of the cases, had moderate probability (table 4).

Proportion
endorsing

Table 4. Item-response probabilities from three latent class models based on DSM-IV OUD criteria among users of opium and its derivatives in IranMHS (n = 236)

Prevalence
Recurrent use resulting in failure to fulfill major role obligation at work,
home or school
Recurrent use in physically hazardous situations
Recurrent substance-related legal problems
Continued use despite persistent or recurrent social or interpersonal problems
caused or exacerbated by substance
Tolerance (marked increase in amount; marked decrease in effect)
Characteristic withdrawal symptoms; substance taken to relieve withdrawal
Substance taken in larger amounts and for longer periods than intended
Desire to cut down
Much time/activity to obtain, use, recover
Important social, occupational, or recreational activities given up or reduced
Use continues despite knowledge of adverse consequences
(e.g. failure to fulfill role obligation, use when physically hazardous)

Discussion

To the best of our knowledge and according to the
published documents, this is the first study examining
DSM-IV and DSM-5 criteria for OUD in the general population. Most previous studies carried out on OUD have
been conducted in treatment centers and targeted patient
populations [10, 14, 19].
Our findings indicated that using DSM-5 criteria for
OUD increases the diagnosis in opioid users and the genDSM-5 Criteria for OUD

Class 2

Class 3

Proportion
endorsing

0.480

0.332

0.189

0.000
0.038
0.000

0.566
0.156
0.048

0.889
0.540
0.154

0.373
0.174
0.047

0.014
0.105
0.221
0.049
0.557
0.066
0.000

0.317
0.671
0.389
0.387
0.716
0.398
0.356

0.768
1.000
0.857
0.679
0.901
0.934
0.855

0.260
0.477
0.417
0.451
0.661
0.347
0.292

0.124

0.596

0.967

0.286

eral population by 20.7% compared to DSM-IV. This was
due to a reduced cutoff point from three criteria to two
criteria and greater diagnosis of DSM-IV orphans by
DSM-5 as OUD. With the new classification, only one
person changed from affected to unaffected status; this
individual only met the hazardous situations criterion.
Studying alcohol use disorders in the general population
in the United States, using DSM-5 criteria increased the
diagnosis by 11.3% [39], while a study in Australia showed
an increase of 61.7% [41]. Compared to these results, our
observation with opioids was a moderate increase.
The studied opioid users fit in three ordinal classes,
which represent a spectrum of severity. In LCA, classes
are identified and interpreted based on item response
probabilities. As the results demonstrated, the only characteristic that differentiates individuals in class 1 from
those in the other two classes is that they had the lowest
and those in class 3 had the highest item response probabilities for all criteria. If this probability was higher for
some criteria in a class, those criteria would be the prominent symptom that would differentiate the class from the
other two classes. These observations confirm the dimensionality model of DSM-5. Other studies using LCA agree
that classes represent a continuum of severity [5, 24, 25,
42]. Results of other recent studies on opioids [9, 10, 14],
alcohol [7, 8, 10, 29, 31–33, 41], cannabis [9–13], nicotine
[16, 38], and other addictive substances [9, 17, 18] are in
agreement with this finding. In addition, the association
of history of treatment for OUD in the past 12 months
Eur Addict Res 2015;21:144–152
DOI: 10.1159/000369338
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interval: 0.7–6.8), but the difference was significant between class 3 and class 1 (odds ratio: 36.9, confidence
interval: 10.4–130.7).
From the 69 cases of diagnostic orphans based on
DSM-IV, only 9 had received outpatient care and none
had received inpatient care in the past 12 months. Five of
the 9 were diagnosed with OUD by DSM-5. Overall, 54
individuals were diagnosed with mild OUD by DSM-5.
Thirty-three of these 54 cases were diagnostic orphans by
DSM-IV and 15.2% of them had a history of treatment in
past 12 months. However, from the remaining 21 who
were with OUDs by DSM-IV, 42.9% had been treated for
the disorder and the difference was significant (p = 0.02).
According to DSM-5, individuals may have 0–11 criteria.
All individuals in class 1 had 0–3 of the 11 DSM-5 criteria,
the majority of those in class 2 had 3–7 criteria, and the
majority of those in class 3 had 7–11 criteria.

Class 1
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tural issues in Iran. Nonetheless, other studies have reported that this criterion has lower item discrimination
compared to other criteria [8, 29, 31] or have not reported high factor loading [29, 33]. The other symptoms reported as diagnostic orphans were withdrawal and tolerance. It seems possible that there might be underreporting of tolerance or possible overendorsement of
withdrawal.
Our study has three strengths. First, no similar study
had been conducted on the population of Iran before.
Second, the study was conducted on a national level,
which increases its external validity. The third strength is
that our data was new and collected in 2011, and thus reveals the status on current users. Many recent publications in this field are conducted by reanalyzing old data,
which has been mentioned as a limitation of these studies
as it may differ from the current symptomatology in their
populations.
One of the three main limitations of our study was the
small number of cases. The second limitation was that the
data was collected through self-report and it may have
been affected by recall bias; referring to the past 12 months
reduced this limitation. The third limitation was that consuming, carrying, buying, and selling opioids is a criminal
offense in Iran; although several measures were taken in
IranMHS to ensure participants of the confidentiality of
their information, it is very likely that this limitation has
led to an underestimated number of substance users and
has impacted the declared pattern of symptoms.
In conclusion, the present study demonstrated that
opioid users fit in three classes whose patterns of response
to criteria differ only in terms of number of symptoms to
identify cases with no disorder, moderate disorder, and
severe disorder. The study confirmed combining abuse
and dependence criteria in DSM-5, excluding ‘legal problems’, and including ‘craving’. In the studied sample, ‘desire to cut down’ lacked the ability to distinguish classes.
Due to the similarities in cultural background and the
drug scene between Iran and neighboring countries, these
findings might be relevant to opioid users of those countries, as well.
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with the resulting classification by LCA showed the validity of the classification.
Although it indicated a continuum of severity among
the three classes, the ‘legal problems’ criterion, is not diagnostically helpful because the response probabilities for
this criterion was low in all classes compared to other criteria, and thus including or excluding it would not impact
the overall results. In light of the addictive nature of opioids, this observation was quite expected and is in agreement with results of other studies [8, 12, 13, 18, 29–33].
As for the craving criterion, the positive response rate
was as high as 97% for class 3 and only 6.6% in class 1
where cases have no or minimal problems. The good fit
of this criterion along with other criteria and its association with the continuum of severity among classes, as suggested in previous studies [10, 31, 41], indicate that the
criterion can simply be used with all other DSM-5 criteria. In addition, excluding ‘legal problems’ and including
‘craving’ in a sample of heroin users under treatment [10]
was validated, but only the exclusion of ‘legal problems’
was recommended in another study on opioid users [30].
Combining abuse and dependence criteria for opioid
use disorders has been suggested in some studies of opioid users, alone or with other substances [9, 10, 14]. Also,
performing LCA on a sample of individuals under treatment for OUDs indicated that these individuals fall into
two separate classes. These two classes, which were in line
with the classification suggested in DSM-5, showed moderate or severe symptoms [19].
Applying DSM-IV criteria leaves a number of individuals with no diagnosis (diagnostic orphans). However, results of our study indicated that about half of these cases
fit in the mild category when DSM-5 criteria were applied. As suggested by other studies, using DSM-5 criteria
can help make a diagnosis in this group [30, 39]. However, due to the lower prevalence of receiving drug treatment in the group of diagnostic orphans in comparison
of those diagnosed as OUDs by DSM-IV, it is possible
that DSM-5 is overdiagnosing.
Another observation in this study was the high response probability of the ‘desire to cut down’ in all three
classes. This criterion was also the most common one to
define diagnostic orphans. This can be examined from
two aspects. Firstly, the probabilities are close in the three
classes, i.e. it provides weak discrimination in the studied
sample and, thus, may not be helpful in the diagnosis of
OUDs in Iran. Secondly, the response probabilities are
high in all three groups, i.e. most individuals, irrespective
of their class, are willing to cut down or pretend to do so
during the interview, which can be due to social and cul-

References

DSM-5 Criteria for OUD

14

15

16

17

18

19

20

21

22

23

24

dimensional approach to cannabis use disorders. Drug Alcohol Depend 2009; 100:
221–227.
Wu LT, Pan JJ, Blazer DG, Tai B, Brooner RK,
Stitzer ML, Patkar AA, Blaine JD: The construct and measurement equivalence of cocaine and opioid dependences: a National
Drug Abuse Treatment Clinical Trials Network (CTN) study. Drug Alcohol Depend
2009;103:114–123.
McBride O, Strong DR, Kahler CW: Exploring the role of a nicotine quantity-frequency
use criterion in the classification of nicotine
dependence and the stability of a nicotine dependence continuum over time. Nicotine Tob
Res 2010;12:207–216.
Saha TD, Compton WM, Pulay AJ, Stinson
FS, Ruan WJ, Smith SM, Grant BF: Dimensionality of DSM-IV nicotine dependence in
a national sample: an item response theory
application. Drug Alcohol Depend 2010; 108:
21–28.
Kerridge BT, Saha TD, Smith S, Chou PS,
Pickering RP, Huang B, Ruan JW, Pulay AJ:
Dimensionality of hallucinogen and inhalant/
solvent abuse and dependence criteria: implications for the diagnostic and statistical manual of mental disorders-fifth edition. Addict
Behav 2011;36:912–918.
Saha TD, Compton WM, Chou SP, Smith S,
Ruan WJ, Huang B, Pickering RP, Grant BF:
Analyses related to the development of DSM5 criteria for substance use related disorders:
1. toward amphetamine, cocaine and prescription drug use disorder continua using
Item Response Theory. Drug Alcohol Depend
2012;122:38–46.
Shand FL, Slade T, Degenhardt L, Baillie A,
Nelson EC: Opioid dependence latent structure: two classes with differing severity? Addiction 2011;106:590–598.
Monga N, Rehm J, Fischer B, Brissette S, Bruneau J, El-Guebaly N, Noel L, Tyndall M,
Wild C, Leri F, Fallu JS, Bahl S: Using latent
class analysis (LCA) to analyze patterns of
drug use in a population of illegal opioid users. Drug Alcohol Depend 2007;88:1–8.
Chung T, Martin CS: Classification and shortterm course of DSM-IV cannabis, hallucinogen, cocaine, and opioid disorders in treated
adolescents. J Consult Clin Psychol 2005; 73:
995–1004.
Lynskey MT, Agrawal A, Bucholz KK, Nelson
EC, Madden PA, Todorov AA, Grant JD,
Martin NG, Heath AC: Subtypes of illicit drug
users: a latent class analysis of data from an
Australian twin sample. Twin Res Hum Genet 2006;9:523–530.
Wu LT, Woody GE, Yang C, Blazer DG: Subtypes of nonmedical opioid users: results
from the national epidemiologic survey on alcohol and related conditions. Drug Alcohol
Depend 2010;112:69–80.
Martin CS, Chung T, Langenbucher JW: How
should we revise diagnostic criteria for sub-

25

26

27

28
29

30

31

32

33

34

35

36

37

38

stance use disorders in the DSM-V? J Abnorm
Psychol 2008;117:561–575.
Hasin DS: Commentary on Shand et al.
(2011): opioid use disorder as a condition of
graded severity, similar to other substance use
disorders. Addiction 2011;106:599–600.
Langenbucher JW, Chung T: Onset and staging of DSM-IV alcohol dependence using
mean age and survival-hazard methods. J Abnorm Psychol 1995;104:346–354.
Martin CS, Langenbucher JW, Kaczynski NA,
Chung T: Staging in the onset of DSM-IV alcohol symptoms in adolescents: survival/hazard analyses. J Stud Alcohol 1996;57:549–558.
Grant BF, Stinson FS, Harford T: The 5-year
course of alcohol abuse among young adults.
J Subst Abuse 2001;13:229–238.
Shmulewitz D, Keyes K, Beseler C, Aharonovich E, Aivadyan C, Spivak B, Hasin D: The
dimensionality of alcohol use disorders: results from Israel. Drug Alcohol Depend 2010;
111:146–154.
Peer K, Rennert L, Lynch KG, Farrer L, Gelernter J, Kranzler HR: Prevalence of DSM-IV
and DSM-5 alcohol, cocaine, opioid, and cannabis use disorders in a largely substance dependent sample. Drug Alcohol Depend 2013;
127:215–219.
Keyes KM, Krueger RF, Grant BF, Hasin DS:
Alcohol craving and the dimensionality of alcohol disorders. Psychol Med 2011; 41: 629–
640.
Saha TD, Chou SP, Grant BF: Toward an alcohol use disorder continuum using item response theory: results from the national epidemiologic survey on alcohol and related
conditions. Psychol Med 2006;36:931–941.
Saha TD, Stinson FS, Grant BF: The role of
alcohol consumption in future classifications
of alcohol use disorders. Drug Alcohol Depend 2007;89:82–92.
Proctor SL, Kopak AM, Hoffmann NG: Compatibility of current DSM-IV and proposed
DSM-5 diagnostic criteria for cocaine use disorders. Addict Behav 2012;37:722–728.
Hasin D, Paykin A: Dependence symptoms
but no diagnosis: diagnostic ‘orphans’ in a
1992 national sample. Drug Alcohol Depend
1999;53:215–222.
Schuckit MA, Danko GP, Smith TL, Hesselbrock V, Kramer J, Bucholz K: A 5-year prospective evaluation of DSM-IV alcohol dependence with and without a physiological component. Alcohol Clin Exp Res 2003;27:818–825.
Harford TC, Yi HY, Grant BF: The five-year
diagnostic utility of ‘diagnostic orphans’ for
alcohol use disorders in a national sample of
young adults. J Stud Alcohol Drugs 2010; 71:
410–417.
McBride O, Adamson G: Are subthreshold alcohol dependence symptoms a risk factor for
developing DSM-IV alcohol use disorders? A
three-year prospective study of ‘diagnostic orphans’ in a national sample. Addict Behav
2010;35:586–592.

Eur Addict Res 2015;21:144–152
DOI: 10.1159/000369338

151

Downloaded by:
Freie Universität Berlin
130.133.8.114 - 5/4/2015 10:11:10 AM

1 American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, ed 4. Washington, American Psychiatric
Press, 1994.
2 American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, ed 5. Arlington, American Psychiatric
Publishing, 2013.
3 Beseler C, Jacobson KC, Kremen WS, Lyons
MJ, Glatt SJ, Faraone SV, Gillespie NA, Tsuang MT: Is there heterogeneity among syndromes of substance use disorder for illicit
drugs? Addict Behav 2006;31:929–947.
4 Blanco C, Harford TC, Nunes E, Grant B, Hasin D: The latent structure of marijuana and
cocaine use disorders: results from the National Longitudinal Alcohol Epidemiologic
Survey (NLAES). Drug Alcohol Depend 2007;
91:91–96.
5 Muthen BO, Grant B, Hasin D: The dimensionality of alcohol abuse and dependence:
factor analysis of DSM-III-R and proposed
DSM-IV criteria in the 1988 National Health
Interview Survey. Addiction 1993; 88: 1079–
1090.
6 Teesson M, Lynskey M, Manor B, Baillie A:
The structure of cannabis dependence in the
community. Drug Alcohol Depend 2002; 68:
255–262.
7 Gelhorn H, Hartman C, Sakai J, Stallings M,
Young S, Rhee SH, Corley R, Hewitt J, Hopfer
C, Crowley T: Toward DSM-V: an item response theory analysis of the diagnostic process for DSM-IV alcohol abuse and dependence in adolescents. J Am Acad Child Adolesc Psychiatry 2008;47:1329–1339.
8 Harford TC, Yi HY, Faden VB, Chen CM: The
dimensionality of DSM-IV alcohol use disorders among adolescent and adult drinkers and
symptom patterns by age, gender, and race/
ethnicity. Alcohol Clin Exp Res 2009;33:868–
878.
9 Gillespie NA, Neale MC, Prescott CA, Aggen
SH, Kendler KS: Factor and item-response
analysis DSM-IV criteria for abuse of and dependence on cannabis, cocaine, hallucinogens, sedatives, stimulants and opioids. Addiction 2007;102:920–930.
10 Hasin DS, Fenton MC, Beseler C, Park JY,
Wall MM: Analyses related to the development of DSM-5 criteria for substance use related disorders: 2. Proposed DSM-5 criteria
for alcohol, cannabis, cocaine and heroin disorders in 663 substance abuse patients. Drug
Alcohol Depend 2012;122:28–37.
11 Beseler CL, Hasin DS: Cannabis dimensionality: dependence, abuse and consumption. Addict Behav 2010;35:961–969.
12 Piontek D, Kraus L, Legleye S, Buhringer G:
The validity of DSM-IV cannabis abuse and
dependence criteria in adolescents and the
value of additional cannabis use indicators.
Addiction 2011;106:1137–1145.
13 Compton WM, Saha TD, Conway KP,
Grant BF: The role of cannabis use within a

152

43 United Nations Office on Drugs and Crime:
World Drug Report. Vienna, UNODC, 2011.
44 Arabgol F, Alaghband-rad J, Sharifi V, Hakim
Shooshtari M, Shabaani A, Davari Ashtiani R,
Shahrivar Z, Shirazi E, Amini H, Kaviani H:
Reliability of a Persian translation of the
Composite International Diagnostic Interview (CIDI), section for substance use disorders: in a multi-center study in Iran (In Persian). Adv Cogn Sci 2005;7:45–54.
45 Tarrahi MJ, Rahimi-Movaghar A, Zeraati H,
Amin-Esmaeili M, Motevalian A, Hajebi A,
Sharifi V, Radgoodarzi R, Hefazi M, Fotouhi
A: Agreement between DSM-IV and ICD-10
criteria for opioid use disorders in two Iranian
samples. Addict Behav 2014;39:553–557.

Eur Addict Res 2015;21:144–152
DOI: 10.1159/000369338

46 Rahimi-Movaghar A, Amin-Esmaeili M,
Sharifi V, Hajebi A, Hefazi M, Rad Goodarzi
R, Motevalian SA: The Iranian Mental Health
Survey: design and field procedures. Iran J
Psychiatry 2014;9:125–132.
47 Collins LM, Lanza ST: Latent Class and Latent
Transition Analysis: With Applications in the
Social, Behavioral and Health Sciences. New
York, Wiley, 2010.
48 R Development Core Team: R: A Language
and Environment for Statistical Computing.
Vienna, R Foundation for Statistical Computing, 2009.
49 Farhoudian A, Sadeghi M, Vishteh HRK,
Moazen B, Fekri M, Rahimi-Movaghar A:
Component analysis of Iranian crack; a newly
abused narcotic substance in Iran. Iran J
Pharm Res 2014;13:337–344.

Tarrahi et al.

Downloaded by:
Freie Universität Berlin
130.133.8.114 - 5/4/2015 10:11:10 AM

39 Agrawal A, Heath AC, Lynskey MT: DSM-IV
to DSM-5: the impact of proposed revisions
on diagnosis of alcohol use disorders. Addiction 2011;106:1935–1943.
40 World Health Organization: The ICD-10
Classification of Mental and Behavioural disorders: Diagnostic Criteria for Research. Geneva, World Health Organization, 1993.
41 Mewton L, Slade T, McBride O, Grove R,
Teesson M: An evaluation of the proposed
DSM-5 alcohol use disorder criteria using
Australian national data. Addiction 2011;106:
941–950.
42 Grant JD, Scherrer JF, Neuman RJ, Todorov
AA, Price RK, Bucholz KK: A comparison of
the latent class structure of cannabis problems
among adult men and women who have used
cannabis repeatedly. Addiction 2006; 101:
1133–1142.

