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Abstract

Background—There is a need to explore the dimensional and categorical phenotypes of criteria 

of opioid use disorder among frequent nonmedical users of prescription opioids (NMUPO) users.

Methods—We used pooled data of 2011–2012 National Survey on Drug Use and Health to 

examine reliability and phenotypic variability in the diagnosis of OUD secondary to NMUPO in a 

nationally-representative sample of 18+ years-old frequent past-year NMUPO users (120+ days, 

n=806). Through exploratory factor analysis (EFA) and latent class analysis (LCA), we examined 

10 past-year OUD criteria. We examined associations between the latent classes and 

sociodemographic/psychiatric/NMUPO correlates.

Results—OUD criteria were unidimensional, and a three-class model was the overall best fitting 

solution for characterizing individuals into phenotypes along this unidimensional continuum: a 

“non-symptomatic class” (40.7%), “Tolerance-Time spent class” (29.0%) with high probability of 

endorsing Tolerance/Time Spent criteria, and a “High-moderate symptomatic class” (30.1%). The 

last class was significantly associated with being male, having insurance and obtaining 
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prescription opioids (PO) nonmedically via “doctor shopping” as compared to the non-

symptomatic class. “Tolerance-Time spent class” was significantly associated with being younger 

(18–25 years) and obtaining PO nonmedically from family/friends as compared to the non-

symptomatic class.

Conclusion—This study revealed the different characteristics and routes of access to PO of 

different classes of frequent NMUPO users. It is possible that these groups may respond to 

different interventions, however such conclusions would require a clinical study.
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1. Introduction

In 2014, there was a higher number of opioid overdoses deaths than in any year on record 

(CDC, 2015). Overdoses from prescription opioid pain relievers play the main role in this 

increase in opioid overdose deaths – at least half of these deaths involve a prescription 

opioid (CDC, 2015). Since 1999, U.S. prescription opioids sold nearly quadrupled (CDC, 

2011). Despite the evident importance of opioid misuse in public health, few studies have 

examined the unidimensional diagnostic structure of Opioid Use Disorders (OUD) through 

factor analysis (FA) and item response theory (IRT) (Boscarino et al., 2011; Saha et al., 

2012). Even fewer studies have focused on the diagnostic structure as it applies specifically 

to non-medical use of prescription opioids (NMUPO) (Wu et al., 2009; 2011). FA is a 

technique that allows reduction of a large number of interrelated variables, such as the DSM 

criteria (APA, 2013) for OUD, to a smaller number of hidden dimensions (or dormant), such 

as the unidimensional model proposed for OUD according to DSM-5 (APA, 2013). In 

addition, IRT provides mathematical models for the dimensional structure, proposing forms 

of representing how individuals fulfill each DSM-5 OUD criteria.

Considering that OUD can be a clinically heterogeneous syndrome (Kendler et al., 2013), 

studies have also used latent class analysis (LCA) to better understand phenotypic 

differences of DSM-IV OUD criteria among NMUPO (Ghandour et al., 2008; Wu et al., 

2011). LCA generates categorical phenotypes (individuals subgroups, subtypes or clusters) 

based on the response pattern likelihood and is in line with the identification of categorical 

diagnosis within the unidimensional OUD structure. In the case of DSM-IV criteria for 

Opioid Dependence for NMUPO, there is a certain degree of uncertainty on which should be 

the best LCA model (2 or 4 classes) (Wu et al., 2011; Ghandour et al., 2008). A reliable 

model should be repeated in different samples of the general population of the same country. 

Therefore, it is important to continue investigating this matter in more recent samples. This 

is even more important nowadays, considering the new edition of DSM (DSM-5), which 

created a new categorization of symptoms that one needs to report to be classified as having 

an OUD (APA, 2013).

To date, no study has yet examined phenotypic variation in OUD criteria among frequent 

NMUPO users. Frequent NMUPO users are of interest because they reflect more accurately 

the experiences of individuals at high risk of becoming dependent and those already 
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dependent. These frequent users also have a more active role in obtaining pharmaceutical 

opioids compared to infrequent users (Daniulaityte et al., 2014). In addition, between 2002 

and 2010, the rate of NMUPO increased significantly in U.S., paralleling with increases in 

treatment admissions, overdose deaths, and other negative effects associated with NUMPO 

in the same period (Paulozzi et al., 2011; Jones, 2012). Examining the categorical 

phenotypes of OUD among frequent NMUPO users can provide insight into potential 

subtypes of the most problematic NMUPO users.

Knowing about the potential OUD subtypes (classes) among NMUPO, we gain the ability to 

identify groups of users that: have different socio-demographic correlates; seek for PO in 

different ways (i.e., doctor shopping); have different evolution over time and different 

clinical and psychiatric comorbidities; who respond and search differently to treatment 

available; among other characteristics of interest. For instance, knowing which are the 

subgroups that engage in doctor shopping is extremely useful information for practitioners 

and researchers. Doctor shopping is when someone consults different doctors obtaining 

overlapping prescriptions (Nordmann et al., 2013), and is considered one of the main means 

of diversion for prescription medications in the United States (Lineberry & Bostwick, 2004; 

Pradel et al., 2004).

Through confirmatory FA and IRT, we confirmed and explored the unidimensional model of 

OUD for a general population sample of frequent NMUPO users in the US. To do this, we 

generated a proxy of DSM-5 criteria. In addition, we use LCA to explore categorical 

phenotypes within the best dimensional model using 10 criteria from DSM-5 OUD. We 

further examine the sociodemographic, psychiatric and NMUPO sources (i.e., doctor-

shopping, family/friends) correlates of membership in each latent class, comorbidity of each 

latent class with other types of substance use disorders, and treatment-seeking behavior.

2. Material and Methods

2.1. Sample

In 2011–2012, the National Survey of Drug Use and Health (NSDUH) collected data from 

138,418 respondents [n (2011) = 70,109; n (2012) = 68,309] aged 12 or older and was 

designed to obtain representative samples from the 50 States and the District of Columbia 

(SAMHSA 2011, 2012). Two consecutive NSDUH years were combined in order to increase 

the sample size of frequent NMUPO users (please see more details on Supplementary File 

6).

2.2. Measures

The NSDUH questionnaire has reliability for substance use in the past-year and lifetime 

ranging from 0.72–0.93 and 0.71–0.95, respectively (Jordan et al., 2008; National 

Household Survey on Drug Abuse, 2010, 2012, 2013). For past-year and lifetime NMUPO, 

kappa coefficient is respectively 0.73 and 0.78. As with all self-report surveys, the validity of 

responses to questions on substance use and diagnostic symptoms of SUD may be biased. 

Jordan and colleagues (2008) have conducted a study to investigate the clinical validity of 

SUD symptoms in the NSDUH using the Structured Clinical Interview for DSM-IV (SCID-
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IV) for adults and the Pittsburgh Adolescent Alcohol Research Center's Structured Clinical 

Interview (PAARC-SCID) for adolescents. Their study showed the level of agreement 

between the NSDUH and the SCID/PAARC-SCID interviews to be fair to moderate overall. 

There was somewhat better agreement for dependence than for abuse and for adults than for 

adolescents (CBHSQ, 2014).

2.2.1. Past-year frequent NMUPO users—NMUPO was defined as any self-reported 

use of prescription pain relievers that were not prescribed for the respondent or that the 

respondent took only for the experience or feeling they caused (National Household Survey 

on Drug Abuse, 2010, 2012, 2013). In order to reduce false-positive responses, all 

respondents were given the following instructions: “These questions are about prescription 

pain reliever use. We are not interested in your use of over-the-counter pain relievers that can 

be bought in stores without a doctor's prescription.” The survey used discrete questions and 

a card with pictures of many types of prescription opioids. The respondents were asked 

which ones he/she had used, as well as frequency of use. Users were classified both by 

whether they had ever used opioids non-medically and whether they had used in the past 

year. We defined as past-year frequent NMUPO users those that had used prescription 

opioids non-medically on at least 120 days in the past-year (n = 806). Because there is no 

standard definition for frequent NMUPO use, our definition of frequent users is similar to 

the definition existing literature proposed by Jones (2012) to explore different DSM 

phenotypes among those with a high likelihood of developing OUD (i.e., using POs 

nonmedically at least twice a week).

The 806 subjects who reported NMUPO at least 120 days in the past year were asked a 

series of 17 structured questions derived from past-year DSM-IV opioid abuse/dependence 

criteria embedded in the 2011–2012 NSDUH questionnaire. These questions were combined 

to generate 10 dichotomous variables matching 10 of the 11 DSM-5 criteria. The only 

DSM-5 OUD criterion that was not included in the 2011–2012 NSDUH questionnaire was 

the craving criterion, which is derived from ICD-10 diagnosis of dependence. The 

abbreviation of the variable names was based on previously published studies (Hasin & 

Beseler, 2009; Shmulevitz et al., 2010; Castaldelli-Maia et al., 2014): Tolerance, 

Withdrawal, Larger/Longer, Quit/Control, Time Spent, Given Up, Physical/Psychological, 

Major Role, Social/Interpersonal, and Hazardous Use.

2.2.2. Sociodemographic correlates—The following sociodemographic correlates 

were included in the regression models based on a previous LCA study (Ghandour et al., 

2008): sex (female and male), age (categorized as 12–17, 18–25, 26–34, and ≥ 35 years); 

education (low: = less than high school; low-average: = high school graduate; high-average: 

= some college; high: = college graduate); race/ethnicity (non-Hispanic (NH) White, NH 

Black, Hispanic, and other); marital status (married/cohabiting, previously married: = 

separated/divorced/widowed, never married); and income, defined in categories (poverty, 

low income = up to twice the Federal poverty threshold, high income: = more than twice the 

Federal poverty threshold, students: = persons aged 18 to 22 living in a College dorm). We 

also included three variables that were described as important correlates of NMUPO use in 

non-LCA studies (Nielsen et al., 2011; Fibbi et al., 2012; Wang et al., 2013): Metropolitan 
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Statistical Area (large metropolitan area, small metropolitan area, and non-metropolitan 

area); health insurance (yes or no); and employment status (employed, unemployed, and 

missing).

2.2.3. Psychiatric comorbidity, NMUPO sources, and other substance 
dependence—Three potential psychiatric-related correlates were included in the 

regression model: (i) past-year anxiety disorder; (ii) past-year major depressive episode 

(MDE); and (iii) antisocial behaviors. Three variables that indicated sources of NMUPO 

(how respondents obtained POs in the past month in the last time they used these drugs) 

were included in the regression model: (i) Doctor shopping; (ii) Bought from a drug dealer, 

and (iii) Obtained PO from family/friends. More details on psychiatric comorbidity, 

NMUPO sources, and other substance dependence can be found in Supplementary File 6.

2.2.4. Lifetime treatment for Prescription Opioid Disorders and Mental Health/
Addiction Treatment—A respondent was classified as receiving past-year mental health 

or addiction treatment if she/he received treatment in any location for mental health 

disorders, or alcohol or drug problems, in the past year. Finally, we created a past-year 

prescription opioid treatment variable based on the self-report data of receiving treatment in 

the last 12 months, including current treatment (or counseling) for PO use.

2.3. Statistical analysis

All analyses were performed with Mplus version 7, using sampling weights and the complex 

survey design measures. Descriptive statistics were used to describe the sample. Specifically, 

counts and percentages were used to describe categorical variables.

A confirmatory factor analysis (CFA) unidimensional model was carried out using 

considering the 10 criteria as categorical variables. IRT models were used to study the latent 

opioid use disorder construct. IRT models analyze the relationship between the probabilities 

of an individual to endorse a certain response to an item. IRT analysis implemented in Mplus 

was used to derive two main parameters, the threshold and the discrimination parameters. 

The first refers to the ‘severity’ of a criterion (threshold), with high severity items being 

those that the individual should have worse OUD (the latent trait) in order to endorse the 

criterion. The second parameter measures the ability of a criterion to discriminate 

respondents from low to high levels of the disorder continuum (slope).

LCA was conducted using maximum likelihood ratio estimation. The random option in 

Mplus was used to ensure convergence of the most successful LCA models. Specifically, 

500 sets of random starting values were used in the initial phase, and 5 optimizations were 

used in the final stage of convergence. This process ensured that the best log-likelihood 

value for each model was replicated several times. Several statistical indices were used to 

assess the fit of the models, including log-likelihood (LL), Akaike Information Criterion 

(AIC), Bayesian Information Criterion (BIC) and sample-size-adjusted BIC (SSABIC). A 

low value of log-likelihood together with smaller amounts in AIC BIC, and SSABIC may 

reflect a more parsimonious model (Muthén, 2006). However, the BIC value has been shown 

to be more reliable than other information (Nylund et al., 2007).
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Once the number of classes was determined, we used 2 polytomous logistic regression 

models (pseudo-class draw method) to investigate the association between latent classes and: 

(i) NMUPO sources; (ii) sociodemographic characteristics; and (iiii) psychiatric correlates 

with adjustment for sociodemographic characteristics. The Mplus auxiliary option was used 

to identify the prevalence of alcohol, tobacco, cannabis, cocaine, stimulant, tranquilizer and 

pain relievers dependence, mental health/addiction treatment and treatment for pain relievers 

disorders, for which the equality of means across latent classes were tested using pseudo-

class-based multiple imputations (Asparouhov, 2007). Chi-squared tests were used to 

compare the prevalence of these variables among the latent classes.

3. Results

Table 1A presents the results of CFA and IRT models. The one-dimensional (one-factor 

model) obtained high loadings (> 0.7) on all 10 criteria of OUD among past-year frequent 

NMUPO. In the IRT models, the criteria with the lowest value on severity were Tolerance 

and Time Spent. Moreover, the criteria with greater severity in these models were Quit/

Control and Hazardous Use. Other criteria that had greater severity were Neglect Roles and 

Larger/Longer. Regarding discrimination, all the criteria had strong values.

Table 1B presents the LCA model fit indices. The best LCA model was the 4-class model. 

However, one of the latent classes ("Non-loss control class") was too small to investigate 

correlates of NMUPO (< 8% of the sample), which is an aim of the present study. The LCA 

graph for this model is presented in Supplementary File 2. Based on the LCA index, the 

second best model was the 3-class model, which had acceptable latent classes sizes. Latent 

class structure did not differ by age: the 3-class model was the best fit when including the 

adolescent subsample (Supplementary File 3 and 4).

Table 2 presents the weighted probability of endorsement of OUD criteria in the best-fit 

model, and the probability of reporting OUD criteria and prevalence for each latent class. 

The "Non-symptomatic class" included individuals with probability close to zero for all 

OUD criteria. The "Tolerance-Time Spent class" included individuals with low probabilities 

(< 30%) of meeting all diagnostic criteria, with the exception of a high probability of 

endorsement of the Tolerance and Time Spent criteria (above 80%), Withdrawal (48%) and 

Physical/Psychological (35%). Individuals in the “high-moderate symptomatic class” had 

high (> 70%) or moderate (> 40%) probabilities of endorsement all the criteria. The largest 

class was the “Non-symptomatic class” (40.7%), followed by the “Tolerance-Time Spent 

class” (29.0%) and the “High-moderate symptomatic class” (30.1%). Approximately half of 

the individuals who reported Tolerance and Time Spent criteria were in the “Tolerance-Time 

Spent control class”. However, most of the individuals who reported all other criteria were in 

the “high-moderate symptomatic class”. Tolerance was the criteria with highest prevalence 

(59.7%) in the total sample of frequent NMUPO, followed by Time Spent (55.6%). 

Supplementary File 1 presents the weighted probability of endorsement of OUD criteria in 

the best-fit model.

Table 3A presents the results of the logistic regression models examining 

socioodemographic correlates of the two most symptomatic classes, with the 
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“Nonsymptomatic class” as reference. Those in the “Tolerance-Time Spent class” were more 

likely than those in class the “Non-symptomatic class” to be younger (18–25 years) and 

Non-Hispanic White (vs. ‘Other’ racial/ethnic groups) while those in the “High-Moderate 

symptomatic class” were more likely than those in the “Nonsymptomatic class” to be male, 

Non-Hispanic White (vs. ‘Other’ racial/ethnic groups) and to have insurance.

Table 3B presents the results of the logistic regression models examining psychiatric and 

sources correlates, with adjustment for all socioodemographics included in Table 3A. The 

two symptomatic classes (as compared to class the “Non-symptomatic class”) were 

significantly associated with antisocial behaviors and buying POs from drug dealers in the 

past month as compared to the non-symptomatic class. Those in the “Tolerance-Time Spent 

class” were more likely than those in the “Non-symptomatic class” to have obtained PO 

from family/friends while those in the “High-Moderate symptomatic class” were more likely 

than those in the “Nonsymptomatic class” to have obtained POs via Doctor shopping.

Table 4 presents progressively higher values (“High-moderate symptomatic class” > 

“Tolerance-Time Spent class” > “Non-symptomatic class”) of conditional prevalence of 

past-year other substance dependence, and previous or current treatment for PO disorders 

and Mental Health/Addiction, in each of the 3 latent classes. Despite a high past-year 

prevalence of opioid dependence among those on the “Tolerance-Time Spent class” and the 

“High-moderate symptomatic class” (63.1% and 98.6%, respectively), a very low proportion 

of respondents in “Tolerance-Time Spent class” sought treatment for opioid disorders 

secondary to NMUPO (8.2%), in contrast with those in “high-moderate class”, in which 

36.4% sought treatment for opioid disorders secondary to NMUPO. The highest prevalence 

of comorbidity was found for tobacco dependence, followed by alcohol dependence (70.4% 

and 29.4%, respectively, in the “high-moderate symptomatic class” and 60.6%, 15.9%, 

respectively, in the “Tolerance-Time Spent class”, respectively). Cocaine dependence 

(15.5%) reached a higher value than cannabis dependence (14.4%) in “High-moderate 

symptomatic class” which was not the case of “Tolerance-Time Spent class” (5.9% and 

10.6%, respectively). Supplementary File 5 presents the weighted counts and proportions, 

and the standard errors for each variable included in the logistic regression models and for 

latent class conditional prevalence.

4. Discussion

The CFA and LCA of an epidemiological household sample of US frequent nonmedical 

prescription opioid users yielded support for an unidimensional model of OUD criteria and 

for a three-class model (LCA) as the overall best solution for dividing frequent users in 

phenotypes along this unidimensional continuum. The three-class model identified a “Non-

symptomatic” class, an intermediate class with high probability of endorsing Tolerance and 

Time Spent symptoms, and a high-moderate symptom class. There was also an increasing 

prevalence of past-month tobacco dependence, and past-year alcohol dependence from the 

“Non-symptomatic class” to the “Tolerance-Time spent class” to the “High-moderate 

symptomatic class”. Interestingly, those in the “Tolerance-Time Spent class” were more 

likely to obtain PO from family/friends while those in the “High-moderate symptomatic 

class” (vs. those in the “Non-symptomatic class”) were more likely to be doctor shoppers.
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Only two studies evaluated the dimensionality of OUD (Wu et al., 2009; Wu et al., 2011) by 

EFA and both examined the dimensionality of criteria among those any past-year NMUPO. 

Our study shares some similarities with these studies but focuses on a sample that included 

only frequent users. Frequent users are a group that is most likely to generate data that could 

inform prevention and treatment because these individuals are at considerable risk for having 

OUD. Both studies gave support to an unidimensional model (Wu et al., 2009; Wu et al., 

2011), which allowed us to run a CFA in our more restricted sample of frequent users. Our 

study did not include the Legal Problems criterion because of its exclusion in DSM-5 

(American Psychiatric Association, 2013), gives support to a unidimensional model for 

OUD, despite not including the Craving criterion. An important future direction is to assess 

LCA in data sources with complete DSM-5 criteria as it was carried out for the entire class 

of opioids (Tarrahi et al., 2015).

Our IRT model findings are presented in a similar way to the findings of previous studies 

with U.S. adolescent (Wu et al., 2009) and adult (Wu et al., 2011) samples of any 

nonmedical users. Larger/Longer and Quit/Control were found to be the criteria that 

endorsed by those individuals who probably endorsed several other OUD criteria. In 

contrast, Tolerance and Time Spent seem to be the first OUD criteria endorsed from the 10 

criteria tested (Wu et al., 2009; Wu et al., 2011). Interestingly, Hazardous Use was more 

severe among individuals in our study than in Wu et al.’ study (2011). Wu et al. (2011) 

divided their sample into most affected and less affected groups by factor mixture model. We 

compared our IRT results with the most affected group since we focused our analyses on 

frequent users.

To date, only a few studies have used LCA to understand phenotypic differences of opioid 

dependence symptoms among nonmedical prescription opioid users and none of them 

focused on frequent users (Ghandour et al., 2008; Wu et al., 2011). Similarly to these studies 

(Ghandour et al., 2008; Wu et al., 2011), we also find a large non-symptomatic class and a 

class with a high probability of satisfying the criteria "Tolerance" and "Time Spent" with a 

moderate probability of endorsement of the other criteria. In addition, we also found a "high-

moderate symptomatic class" as Ghandour et al.'s study (2008). The only class found by 

Ghandour et al. (2008) and not found in the present study was one latent class related to 

adolescents. This could be explained by the fact that we did not include adolescents in our 

analyses. Despite similarities regarding the latent classes found in Ghandour et al.’ study and 

the present study, the sociodemographic correlates were quite different, maybe because we 

focused on frequent NMUPO users while the Ghandour study focused on any past-year 

NMUPO. For example, they reported that being female was significantly associated with the 

symptomatic classes, which differs from our finding of association of males having a higher 

likelihood of being in the most symptomatic class compared to females. Differences could 

be explained by the differences between the selected samples (any NMUPO and frequent 

NMUPO, respectively). We analyzed data from a sample of adults only, with more frequent 

use, and with data collected about a decade later. Unfortunately, Wu et al. (2011) did not 

analyze sociodemographic correlates of the latent classes.

Both symptomatic classes did not differ regarding the psychiatric correlates - both were 

more strongly associated with antisocial behaviors as compared to the “Non-symptomatic 
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class”. However, regarding sources of NMUPO, there was an interesting difference. Despite 

both symptomatic classes (as compared to the “Nonsymptomatic class”) being more strongly 

associated with buying from a drug dealer, the "Time Spent-Tolerance class" was 

significantly associated with obtaining PO from family/friends, while the "High-Moderate 

symptomatic class" was significantly associated with "doctor shopping". Most importantly, 

these differences persisted after adjustment for sociodemographic characteristics, including 

gender, which has been associated with these types of sources - i.e., female gender is more 

strongly associated with doctor-shopping (Back et al., 2010). It is important to target 

respondents from both classes to seek treatment, since despite the prevalence of DSM-IV 

Opioid Dependence in those classes being high, treatment prevalence is very low in both.

More than 60% of the individuals in the “high-moderate symptomatic class” did not seek for 

treatment for OUD. Considering the high prevalence of comorbid conditions, including 

multiple substance use disorders and a higher lifetime prevalence of mental health/addiction 

treatment (58%), it is possible that would be easier to find these individuals, who were 

predominantly Non-Hispanic White males with health insurance, in psychiatric and 

substance abuse treatment settings if they seek treatment for comorbid conditions. However, 

there must be a contingent of individuals in this class who do not seek treatment both for 

OUD and comorbid conditions.

Due to the cross-sectional design of the NSDUH survey, the associations reported here, even 

if statistically significant, reflect correlations and should not be viewed as providing 

evidence supporting etiological pathways. Although the NSDUH is an annually 

administered national survey, it does not capture the same individuals every year. A second 

limitation is the use of self-report. However, the use of a computerized reporting system, 

ACASI, minimizes social desirability biases, and yields data likely to be internally 

consistent and complete (Turner et al., 1998). We have also not included the Craving 

criterion in the present analyses since the NSDUH data does not include it, despite some 

recent studies that state the importance of this symptom for different samples of prescription 

opioid users (Ashrafioun & Carels, 2014; Wasan et al., 2012). In addition, the definition of 

doctor shopping used was broad, and has the potential to be misleading for policy makers. 

Unfortunately, the NSDUH does not have a more restrictive/refined definition of doctor 

shopping. We also could not distinguish whether these NMUPO users first started using 

these drugs when legitimately prescribed (e.g., pain relief) or when obtained illegally (i.e., to 

get high); such data were unavailable in the NSDUH. Gathering such data in future studies 

will help us better understand the profiles of these users, which may be distinct. Finally, the 

analytic focus of this manuscript was specifically on frequent NMUPO users. Thus, it was 

not possible to generalize it to people that less frequently engage NMUPO.

In summary, this study showed that frequent NMUPO users exhibit three different types of 

OUD phenotypes. Both the Tolerance and Time Spent criteria (which are included in DSM-5 

OUD) seem important to identify phenotypes of frequent prescription opioid users in this 

and in previous studies. There is an intermediate class of Non-Hispanic White young adults 

who get PO from family and friends, with high probability of endorsing tolerance and spend 

a lot of time searching for, using or recovering from PO. Finally, the most symptomatic class 

consisting of White Non-Hispanic males with health insurance, and that is significantly 
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associated doctor shopping. Both classes call attention because of their low level of 

treatment seeking. It is possible that these groups may respond to different interventions, 

however such conclusions would require a clinical study. The present study did not find very 

different phenotypes of individuals among frequent nonmedical prescription opioid users 

(i.e., physical versus psychological), but the phenotypes found in this study are within the 

OUD continuum, which could corroborate with the findings of the several studies evaluating 

the dimensionality of the DSM-5 Substance Use Disorder (Shmulewitz et al. 2015). 

However, it is undeniable that both symptomatic classes described in this study have very 

different socio-demographic correlates, and present an important differentiation in regards to 

prescription opioids sources (doctor shopping versus family). Therefore, our study presents 

important public health implications to distinguish subgroups of frequent nonmedical 

prescription opioid users. Furthermore, this study may be of particular interest for future 

phenotypic investigations in different populations in the U.S. and in other countries.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

• Substance Abuse and Mental Health Data Archive (SAMHDA), sponsored by U.S. 
Department of Health and Human Services.

• Inter-university Consortium for Political and Social Research (ICPSR), U.S.

• SAMHSA and ICPSR have no responsibility for the use of the data or for the interpretations 
and inferences made in the present study.

Financial Support

• Dr. Castaldelli-Maia receives Pfizer Independent Grant for Learning and Change (IGLC) 
managed by Global Bridges (Healthcare Alliance for Tobacco Dependence Treatment) hosted 
at Mayo Clinic, to support free smoking cessation treatment training in addiction/mental 
health care units in Brazil (grant IGLC 13513957) which had no relationship with the present 
study.

• Dr. Martins is currently supported by NIH-NICHD R01HD060072 and NIHNIDA 
R01DA037866.

• Dr. Keyes is currently supported by NIH-NIAAA K01AA021511

• Dr. Cerdá is currently supported by NIH-NIDA K01DA030449-01

References

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th. 
Arlington: American Psychiatric Association; 2013. 

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th. 
Washington: American Psychiatric Association; 1994. 

Ashrafioun L, Carels RA. Prescription opioid use among university students: assessment of post-cue 
exposure craving. Addictive Behaviors. 2014; 39:586–592. [PubMed: 24345309] 

Asparouhov T. Wald test of mean equality for potential latent class predictors in mixture modeling. 
2007 [acessed in December 13th, 2013] (http://www.statmodel.com/download/MeanTest1.pdf). 

Back SE, Payne RL, Simpson AN, Brady KT. Gender and prescription opioids: findings from the 
National Survey on Drug Use and Health. Addictive Behaviors. 2010; 35:1001–1007. [PubMed: 
20598809] 

Castaldelli-Maia et al. Page 10

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.statmodel.com/download/MeanTest1.pdf


Barth KS, Maria MM, Lawson K, Shaftman S, Brady KT, Back SE. Pain and motives for use among 
non-treatment seeking individuals with prescription opioid dependence. American Journal on 
Addictions. 2013; 22:486–491. [PubMed: 23952895] 

Becker WC, Sullivan LE, Tetrault JM, Desai RA, Fiellin DA. Non-medical use, abuse and dependence 
on prescription opioids among U.S. adults: psychiatric, medical and substance use correlates. Drug 
and Alcohol Dependence. 2008; 94:38–47. [PubMed: 18063321] 

Blanco C, Alderson D, Ogburn E, Grant BF, Nunes EV, Hatzenbuehler ML, Hasin DS. Changes in the 
prevalence of non-medical prescription drug use and drug use disorders in the United States: 1991–
1992 and 2001–2002. Drug and Alcohol Dependence. 2007; 90:252–260. [PubMed: 17513069] 

Boscarino JA, Rukstalis MR, Hoffman SN, Han JJ, Erlich PM, Ross S, Gerhard GS, Stewart WF. 
Prevalence of prescription opioid-use disorder among chronic pain patients: comparison of the 
DSM-5 vs. DSM-4 diagnostic criteria. Journal of Addiction Diseases. 2011; 30:185–194.

Castaldelli-Maia JM, Martins SS, de Oliveira LG, van Laar M, de Andrade AG, Nicastri S. Use 
transition between illegal drugs among Brazilian university students. Social Psychiatry and 
Psychiatric Epidemiology. 2014a; 49:385–394. [PubMed: 23918195] 

Castaldelli-Maia JM, Silveira CM, Siu ER, Wang YP, Milhorança IA, Alexandrino-Silva C, Borges G, 
Viana MC, Andrade AG, Andrade LH, Martins SS. DSM-5 latent classes of alcohol users in a 
population-based sample: Results from the São Paulo Megacity Mental Health Survey, Brazil. 
Drug and Alcohol Dependence. 2014b; 136:92–99. [PubMed: 24440273] 

Center for Behavioral Health Statistics and Quality. Rockville, MD: Substance Abuse and Mental 
Health Services Administration; 2014. National Survey on Drug Use and Health (NSDUH): 
Summary of Methodological Studies, 1971–2014. 

Centers for Disease Control and Prevention (CDC). Emergency department visits involving 
nonmedical use of selected prescription drugs - United States, 2004–2008. Morbidity and 
Mortality Weekly Report. 2010; 59:705–709. [PubMed: 20559200] 

Centers for Disease Control and Prevention (CDC). Vital signs: overdoses of prescription opioid pain 
relievers---United States, 1999–2008. Morbidity and mortality weekly report. 2011; 60:1487–
1492. [PubMed: 22048730] 

Centers for Disease Control and Prevention (CDC). Increases in drug and opioid overdose deaths-
United States, 2000–2014. Morbidity and mortality weekly report. 2015; 64:1378–1382.

Cerdá M, Ransome Y, Keyes KM, Koenen KC, Tracy M, Tardiff KJ, Vlahov D, Galea S. Prescription 
opioid mortality trends in New York City, 1990–2006: examining the emergence of an epidemic. 
Drug and Alcohol Dependence. 2013; 132:53–62. [PubMed: 23357743] 

Chromy, JR.; Feder, M.; Gfroerer, J.; Hirsch, E.; Kennet, J.; Morton, KB.; Piper, L.; Riggsbee, BH.; 
Snodgrass, JA.; Virag, TG.; Yu, F. Reliability Of Key Measures In The National Survey on Drug 
Use and Health. Rockville: Substance Abuse and Mental Health Services Administration, Office of 
Applied Studies; 2010. 

Compton WM, Thomas YF, Stinson FS, Grant BF. Prevalence, Correlates, Disability, and Comorbidity 
of DSM-IV Drug Abuse and Dependence in the United States: Results from the National 
Epidemiologic Survey on Alcohol and Related Conditions. Archives of General Psychiatry. 2007; 
64:566–576. [PubMed: 17485608] 

Davis JM, Severtson SG, Bucher-Bartelson B, Dart RC. Using poison center exposure calls to predict 
prescription opioid abuse and misuse-related emergency department visits. Pharmacoepidemiology 
and Drug Safety. 2014; 23:18–25. [PubMed: 24130046] 

Desai RA, Potenza MN. Gender Differences in the Associations between Past-Year Gambling 
Problems and Psychiatric Disorders. Social Psychiatry and Psychiatric Epidemiology. 2008; 
43:173–183. [PubMed: 18080792] 

Daniulaityte R, Falck R, Carlson RG. Sources of Pharmaceutical Opioids for Non-Medical Use among 
Young Adults. Journal of Psychoactive Drugs. 2014; 46:198–207. [PubMed: 25052878] 

Fagerström KO. Measuring degree of physical dependence to tobacco smoking with reference to 
individualization of treatment. Addictive Behaviors. 1978; 3:235–241. [PubMed: 735910] 

Fibbi M, Silva K, Johnson K, Langer D, Lankenau SE. Denial of prescription opioids among young 
adults with histories of opioid misuse. Pain Medicine. 2012; 13:1040–1048. [PubMed: 22882357] 

Castaldelli-Maia et al. Page 11

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ghandour LA, Martins SS, Chilcoat HD. Understanding the patterns and distribution of opioid 
analgesic dependence symptoms using a latent empirical approach. International Journal of 
Methods in Psychiatric Research. 2008; 17:89–103. [PubMed: 18393262] 

Grant BF, Dawson DA, Stinson FS, Chou SP, Dufour MC, Pickering RP. The 12-month prevalence and 
trends in DSM-IV alcohol abuse and dependence: United States, 1991–1992 and 2001–2002. Drug 
and Alcohol Dependence. 2004; 74:223–234. [PubMed: 15194200] 

Griggs CA, Weiner SG, Feldman JA. Prescription Drug Monitoring Programs: Examining Limitations 
and Future Approaches. Western Journal of Emergency Medicine. 2015; 16:67–70. [PubMed: 
25671011] 

Hasin DS, Beseler CL. Dimensionality of lifetime alcohol abuse, dependence and binge drinking. Drug 
and Alcohol Dependence. 2009; 101:53–61. [PubMed: 19095379] 

Hildebran C, Cohen DJ, Irvine JM, Foley C, O'Kane N, Beran T, Deyo RA. How clinicians use 
prescription drug monitoring programs: a qualitative inquiry. Pain Medicine. 2014; 15:1179–1186. 
[PubMed: 24833113] 

Jones CM. Frequency of Prescription Pain Reliever Nonmedical Use: 2002–2003 and 2009–2010. 
Archives of Internal Medicine. 2012; 172:1265–1267. [PubMed: 22733257] 

Jones CM, Mack KA, Paulozzi LJ. Pharmaceutical Overdose deaths, United States. Journal of the 
American Medical Association. 2013; 309:657–659. [PubMed: 23423407] 

Jordan BK, Karg RS, Batts KR, Epstein JF, Wiesen C. A clinical validation of the National Survey on 
Drug Use and Health assessment of substance use disorders. Addictive Behaviors. 2008; 33:782–
798. [PubMed: 18262368] 

Kendler KS, Ohlsson H, Sundquist K, Sundquist J. A latent class analysis of drug abuse in a national 
Swedish sample. Psychological Medicine. 2013; 43:2169–2178. [PubMed: 23369638] 

Lineberry TW, Bostwick JM. Taking the physician out of “physician shopping”: a case series of 
clinical problems associated with Internet purchases of medication. Mayo Clinic Procedures. 2004; 
79:1031–1034.

McCabe SE, Cranford JA, West BT. Trends in prescription drug abuse and dependence, co-occurrence 
with other substance use disorders, and treatment utilization: Results from two national surveys. 
Addictive Behaviors. 2008; 33:1297–1305. [PubMed: 18632211] 

Muthén BO. Should substance use disorders be considered as categorical or dimensional? Addiction. 
2006; 101:S6–S16.

National Household Survey on Drug Abuse. Rockville: Office of Applied Studies; 2010. 2009 public 
use file and codebook - Substance Abuse and Mental Health Services Administration. 

National Household Survey on Drug Abuse. Rockville: Office of Applied Studies; 2012. 2011 public 
use file and codebook - Substance Abuse and Mental Health Services Administration. 

National Household Survey on Drug Abuse. Rockville: Office of Applied Studies; 2013. 2012 public 
use file and codebook - Substance Abuse and Mental Health Services Administration. 

S. A. A. M. H. S. , editor. National Survey On Drug Use And Health. [acessed in December 13th, 
2013] National Survey on Drug Use and Health: Overview and Summary of Substate Region 
Estimation Methodology, 2008–2010 - ADMINISTRATION. 2010. (http://www.samhsa.gov/data/
NSDUH/substate2k10/Methodology/NSDUHsubstateMethodology2010.pdf)

Neutel CI, Skurtveit S, Berg C, Sakshaug S. Multiple prescribers in older frequent opioid users--does it 
mean abuse? Journal of Population Therapeutics and Clinical Pharmacology. 2013; 20:e397–e405. 
[PubMed: 24201229] 

Nielsen S, Cameron J, Lee N. Characteristics of a nontreatment-seeking sample of over-the-counter 
codeine users: implications for intervention and prevention. Journal of Opioid Management. 2011; 
7:363–370. [PubMed: 22165035] 

Nordmann S, Pradel V, Lapeyre-Mestre M, Frauger E, Pauly V, Thirion X, Mallaret M, Jouanjus E, 
Micallef J. Doctor shopping reveals geographical variations in opioid abuse. Pain physician. 2013; 
16(1):89–100. [PubMed: 23340537] 

Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in latent class analysis and 
growth mixture modeling: a Monte Carlo simulation study. Structural Equation Modeling. 2007; 
14:535–569.

Castaldelli-Maia et al. Page 12

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.samhsa.gov/data/NSDUH/substate2k10/Methodology/NSDUHsubstateMethodology2010.pdf
http://www.samhsa.gov/data/NSDUH/substate2k10/Methodology/NSDUHsubstateMethodology2010.pdf


Paulozzi LJ, Jones C, Mack K, Rudd R. Centers for Disease Control and Prevention (CDC). Vital 
signs: overdoses of prescription opioid pain relievers—United States, 1999–2008. Morbidity and 
Mortality Weekly Report. 2011; 60:1487–1492. [PubMed: 22048730] 

Pilowsky DJ, Wu LT, Burchett B, Blazer DG, Ling W. Depressive symptoms, substance use, and HIV-
related high-risk behaviors among opioid-dependent individuals: results from the Clinical Trials 
Network. Substance Use and Misuse. 2011; 46:1716–1725. [PubMed: 21973307] 

Pradel V, Thirion X, Ronfle E, Masut A, Micallef J, Bégaud B. Assessment of doctor-shopping for 
high dosage buprenorphine maintenance treatment in a French region: development of a new 
method for prescription database. Pharmacoepidemiology and Drug Safety. 2004; 13:473–481. 
[PubMed: 15269931] 

Saha TD, Compton WM, Chou SP, Smith S, Ruan WJ, Huang B, Pickering RP, Grant BF. Analyses 
related to the development of DSM-5 criteria for substance use related disorders: 1. Toward 
amphetamine, cocaine and prescription drug use disorder continua using Item Response Theory. 
Drug and Alcohol Dependence. 2012; 122:38–46. [PubMed: 21963414] 

Schuckit MA, Danko GP, Smith TL, Bierut LJ, Bucholz KK, Edenberg HJ, Hesselbrock V, Kramer J, 
Nurnberger JI Jr, Trim R, Allen R, Kreikebaum S, Hinga B. The prognostic implications of DSM-
IV abuse criteria in drinking adolescents. Drug and Alcohol Dependence. 2008; 97:94–104. 
[PubMed: 18479842] 

Shiffman S, Waters A, Hickcox M. The nicotine dependence syndrome scale: a multidimensional 
measure of nicotine dependence. Nicotine and Tobacco Research. 2004; 6:327–348. [PubMed: 
15203807] 

Shmulewitz D, Greene ER, Hasin D. Commonalities and Differences Across Substance Use Disorders: 
Phenomenological and Epidemiological Aspects. Alcoholism: Clinical and Experimental 
Research. 2015; 39(10):1878–1900.

Shmulewitz D, Keyes K, Beseler C, Aharonovich E, Aivadyan C, Spivak B, Hasin D. The 
dimensionality of alcohol use disorders: results from Israel. Drug and Alcohol Dependence. 2010; 
111:146–154. [PubMed: 20537809] 

Tarrahi MJ, Rahimi-Movaghar A, Zeraati H, Motevalian SA, Amin-Esmaeili M, Hajebi A, Sharifi V, 
Radgoodarzi R, Hefazi M, Fotouhi A. Latent Class Analysis of DSM-5 Criteria for Opioid Use 
Disorders: Results from the Iranian National Survey on Mental Health. European Addiction 
Research. 2015; 21:144–152. [PubMed: 25676055] 

Tetrault JM, Desai RA, Becker WC, Fiellin DA, Concato J, Sullivan LE. Gender and non-medical use 
of prescription opioids: results from a national US survey. Addiction. 2008; 103:258–268. 
[PubMed: 18042194] 

Turner CF, Ku L, Rogers SM, Lindberg LD, Pleck JH, Sonestein FL. Adolescent sexual behavior, drug 
use, and violence: increased reporting with computer survey technology. Science. 1998; 280:867–
873. [PubMed: 9572724] 

Voon P, Kerr T. “Nonmedical” prescription opioid use in North America: a call for priority action. 
Substance Abuse Treatment, Prevention, and Policy. 2013; 8:39.

Wang KH, Becker WC, Fiellin DA. Prevalence and correlates for nonmedical use of prescription 
opioids among urban and rural residents. Drug and Alcohol Dependence. 2013; 127:156–162. 
[PubMed: 22819293] 

Warner, M.; Chen, LJ.; Makuc, DM. NCHS data brief. Vol. 22. Hyattsville: National Center for Health 
Statistics; 2009. Increase in fatal poisonings involving opioid analgesics in the United States, 1999
—2006. 

Wasan AD, Ross EL, Michna E, Chibnik L, Greenfield SF, Weiss RD, Jamison RN. Craving of 
prescription opioids in patients with chronic pain: a longitudinal outcomes trial. Journal of Pain. 
2012; 13:146–154. [PubMed: 22245713] 

Wu LT, Pilowsky DJ, Patkar AA. Non-prescribed use of pain relievers among adolescents in the United 
States. Drug and Alcohol Dependence. 2008; 94:1–11. [PubMed: 18054444] 

Wu LT, Ringwalt CL, Yang C, Reeve BB, Pan JJ, Blazer DG. Construct and differential item 
functioning in the assessment of prescription opioid use disorders among American adolescents. 
Journal of the American Academy of Child and Adolescent Psychiatry. 2009; 48:563–572. 
[PubMed: 19318987] 

Castaldelli-Maia et al. Page 13

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Wu LT, Woody GE, Yang C, Pan JJ, Blazer DG. Abuse and dependence on prescription opioids in 
adults: a mixture categorical and dimensional approach to diagnostic classification. Psychological 
Medicine. 2011; 41:653–664. [PubMed: 20459887] 

Castaldelli-Maia et al. Page 14

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 15

Ta
b

le
 1

A
. C

on
fi

rm
at

or
y 

fa
ct

or
 a

na
ly

si
s 

(C
FA

) 
an

d 
it

em
 r

es
po

ns
e 

th
eo

ry
 (

IR
T

) 
fi

nd
in

gs
 w

it
h 

D
SM

-5
 o

pi
oi

d 
us

e 
di

so
rd

er
 a

m
on

g
pa

st
-y

ea
r 

fr
eq

ue
nt

 n
on

m
ed

ic
al

 p
re

sc
ri

pt
io

n 
op

io
id

 u
se

rs
 (

th
os

e 
th

at
 u

se
d 

at
 le

as
t 

12
0 

da
ys

) 
in

 t
he

 U
ni

te
d 

St
at

es
, 2

01
1–

20
12

.

C
FA

IR
T

n*
%

O
ne

 f
ac

to
r

D
is

cr
im

in
at

io
n 

(S
E

)
Se

ve
ri

ty
 (

SE
)

To
le

ra
nc

e
51

3
63

.6
0.

91
1

2.
25

 (
0.

29
)

−
0.

38
 (

0.
05

)

W
ith

dr
aw

al
31

4
39

.0
0.

74
3

1.
11

 (
0.

09
)

0.
37

 (
0.

06
)

L
ar

ge
r/

L
on

ge
r

23
1

28
.7

0.
82

7
1.

48
 (

0.
12

)
0.

67
 (

0.
06

)

Q
ui

t/C
on

tr
ol

19
0

23
.6

0.
71

0
1.

01
 (

0.
08

)
1.

01
 (

0.
08

)

T
im

e 
Sp

en
t

48
5

60
.2

0.
91

8
2.

35
 (

0.
30

)
−

0.
28

 (
0.

04
)

G
iv

en
 U

p
25

0
31

.0
0.

94
8

3.
05

 (
0.

36
)

0.
52

 (
0.

05
)

P
hy

si
ca

l/P
sy

ch
ol

og
ic

al
29

3
36

.4
0.

88
2

1.
89

 (
0.

16
)

0.
39

 (
0.

05
)

N
eg

le
ct

 R
ol

es
20

3
25

.2
0.

93
4

2.
66

 (
0.

31
)

0.
71

 (
0.

05
)

So
ci

al
/I

nt
er

pe
rs

on
al

25
3

31
.4

0.
88

7
1.

94
 (

0.
16

)
0.

54
 (

0.
05

)

H
az

ar
do

us
18

9
23

.4
0.

80
8

1.
38

 (
0.

11
)

0.
89

 (
0.

06
)

B
. L

C
A

 m
od

el
 fi

t 
st

at
is

ti
cs

 o
f 

10
 o

f 
th

e 
11

 D
SM

-5
 o

pi
oi

d 
us

e 
di

so
rd

er
 c

ri
te

ri
a 

am
on

g 
th

os
e 

th
at

 u
se

d
pr

es
cr

ip
to

n 
op

io
id

s 
at

 le
as

t 
12

0 
da

ys
 in

 t
he

 p
as

t 
ye

ar
.

M
od

el
L

L
A

IC
B

IC
SS

A
B

IC
p-

V
uo

ng
E

nt
ro

py
df

L
ow

 c
la

ss
 %

T
w

o-
cl

as
s

−
34

20
,3

07
69

30
.6

14
71

41
.7

58
69

98
.8

57
0.

04
6

0.
93

1
10

01
43

.5

T
hr

ee
-c

la
ss

−
31

03
.5

51
63

67
.1

02
67

42
.4

69
64

88
.4

23
0.

71
5

0.
92

1
99

0
29

.0

F
ou

r-
cl

as
s

−
29

56
.6

43
61

43
.2

86
66

82
.8

75
63

17
.6

84
0.

79
9

0.
94

3
97

5
7.

4

F
iv

e-
cl

as
s

−
28

78
.8

42
60

57
.6

84
67

61
.4

97
62

85
.1

61
0.

76
0

0.
95

3
96

5
7.

3

Si
x-

cl
as

s
−

27
60

.0
87

58
90

.1
74

67
58

.2
09

61
70

.7
28

0.
76

1
0.

96
6

95
4

8.
4

Se
ve

n-
cl

as
s

−
27

34
.2

34
59

08
.4

69
69

40
.7

27
62

42
.1

00
0.

75
5

0.
96

7
94

3
3.

2

E
ig

ht
-c

la
ss

−
26

93
.4

64
58

96
.9

28
70

93
.4

10
62

83
.6

38
0.

76
0

0.
97

6
93

5
1.

8

* E
st

im
at

ed
 v

al
ue

 o
f 

n 
si

nc
e 

af
te

r 
de

 im
pu

ta
tio

n 
of

 w
ei

gh
ts

/c
lu

st
er

s/
st

ra
ta

 it
 is

 n
ot

 p
os

si
bl

e 
to

 c
al

cu
la

te
 th

e 
ex

ac
t v

al
ue

 o
f 

n

**
D

SM
-5

 O
pi

oi
d 

U
se

 D
is

or
de

r 
cr

ite
ri

a:
 T

ol
er

an
ce

 -
 a

s 
de

fi
ne

d 
by

 e
ith

er
 o

f 
th

e 
fo

llo
w

in
g:

 (
a)

 a
 n

ee
d 

fo
r 

m
ar

ke
dl

y 
in

cr
ea

se
d 

am
ou

nt
s 

of
 o

pi
oi

ds
 to

 a
ch

ie
ve

 I
nt

ox
ic

at
io

n 
or

 d
es

ir
ed

 e
ff

ec
t; 

(b
) 

m
ar

ke
dl

y 
di

m
in

is
he

d 
ef

fe
ct

 w
ith

 c
on

tin
ue

d 
us

e 
of

 th
e 

sa
m

e 
am

ou
nt

 o
f 

op
io

id
; W

ith
dr

aw
al

 -
 a

s 
m

an
if

es
te

d 
by

 e
ith

er
 o

f 
th

e 
fo

llo
w

in
g:

 (
a)

 th
e 

ch
ar

ac
te

ri
st

ic
 w

ith
dr

aw
al

 s
yn

dr
om

e 
fo

r 
op

io
id

 (
re

fe
r 

to
 C

ri
te

ri
a 

A
 a

nd
 B

 o
f 

th
e 

cr
ite

ri
a 

se
ts

 f
or

 w
ith

dr
aw

al
 f

ro
m

 a
lc

oh
ol

);
 (

b)
 o

pi
oi

ds
 (

or
 a

 c
lo

se
ly

 r
el

at
ed

 s
ub

st
an

ce
) 

is
 u

se
d 

to
 r

el
ie

ve
 o

r 
av

oi
d 

w
ith

dr
aw

al
 c

ri
te

ri
a;

 L
ar

ge
r/

L
on

ge
r 

- 
op

io
id

s 
is

 o
ft

en
 u

se
d 

in
 la

rg
er

 a
m

ou
nt

s 
or

 o
ve

r 
a 

lo
ng

er
 p

er
io

d 
th

an
 w

as
 in

te
nd

ed
; Q

ui
t/C

on
tr

ol
 -

 th
er

e 
is

 a
 p

er
si

st
en

t d
es

ir
e 

or
 u

ns
uc

ce
ss

fu
l e

ff
or

ts
 to

 c
ut

 d
ow

n 
or

 c
on

tr
ol

 o
pi

oi
d 

us
e;

 T
im

e 
Sp

en
t -

 a
 g

re
at

 d
ea

l o
f 

tim
e 

is
 s

pe
nt

 in
 a

ct
iv

iti
es

 n
ec

es
sa

ry
 to

 o
bt

ai
n 

op
io

id
, u

se
 o

pi
oi

d,
 o

r 
re

co
ve

r 
fr

om
 it

s 
ef

fe
ct

s;
 G

iv
en

 U
p 

- 
im

po
rt

an
t s

oc
ia

l, 
oc

cu
pa

tio
na

l, 
or

 r
ec

re
at

io
na

l a
ct

iv
iti

es
 a

re
 g

iv
en

 u
p 

or
 r

ed
uc

ed
 b

ec
au

se
 o

f 
op

io
id

 u
se

; P
hy

si
ca

l/P
sy

ch
ol

og
ic

al
 -

 a
lc

oh
ol

 u
se

 is
 

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 16
co

nt
in

ue
d 

de
sp

ite
 k

no
w

le
dg

e 
of

 h
av

in
g 

a 
pe

rs
is

te
nt

 o
r 

re
cu

rr
en

t p
hy

si
ca

l o
r 

ps
yc

ho
lo

gi
ca

l p
ro

bl
em

 th
at

 is
 li

ke
ly

 to
 h

av
e 

be
en

 c
au

se
d 

or
 e

xa
ce

rb
at

ed
 b

y 
op

io
id

; N
eg

le
ct

 R
ol

es
 -

 r
ec

ur
re

nt
 o

pi
oi

d 
us

e 
re

su
lti

ng
 

in
 a

 f
ai

lu
re

 to
 f

ul
fi

ll 
m

aj
or

 r
ol

e 
ob

lig
at

io
ns

 a
t w

or
k,

 s
ch

oo
l, 

or
 h

om
e;

 S
oc

ia
l/I

nt
er

pe
rs

on
al

 -
 c

on
tin

ue
d 

op
io

id
 u

se
 d

es
pi

te
 h

av
in

g 
pe

rs
is

te
nt

 o
r 

re
cu

rr
en

t s
oc

ia
l o

r 
in

te
rp

er
so

na
l p

ro
bl

em
s 

ca
us

ed
 o

r 
ex

ac
er

ba
te

d 
by

 th
e 

ef
fe

ct
s 

of
 th

e 
op

io
id

; H
az

ar
do

us
 U

se
 -

 r
ec

ur
re

nt
 o

pi
oi

d 
us

e 
in

 s
itu

at
io

ns
 in

 w
hi

ch
 it

 is
 p

hy
si

ca
lly

 h
az

ar
do

us
. C

ra
vi

ng
 c

ri
te

ri
on

 w
as

 n
ot

 in
cl

ud
ed

 in
 th

e 
pr

es
en

t s
tu

dy
.

L
L

 =
 L

og
-l

ik
el

ih
oo

d;
 A

IC
 =

 A
ka

ik
e 

In
fo

rm
at

io
n 

C
ri

te
ri

a;
 B

IC
 =

 B
ay

es
ia

n 
In

fo
rm

at
io

n 
C

ri
te

ri
a;

 S
SA

B
IC

 =
 S

am
pl

e-
si

ze
 a

dj
us

te
d 

B
IC

; p
-V

uo
ng

 =
 p

 o
f 

V
uo

ng
-L

o-
M

en
de

l-
R

ub
in

; d
f 

=
 d

eg
re

es
 o

f 
fr

ee
do

m
; 

N
C

 =
 T

he
 m

od
el

 d
id

 n
ot

 r
ea

ch
 c

on
ve

rg
en

ce
.

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 17

Ta
b

le
 2

C
on

di
tio

na
l p

re
va

le
nc

e 
pe

r 
th

re
e 

la
te

nt
 c

la
ss

es
 o

f 
D

SM
-5

 o
pi

oi
d 

us
e 

di
so

rd
er

 a
m

on
g 

pa
st

-y
ea

r 
fr

eq
ue

nt
 n

on
m

ed
ic

al
 p

re
sc

ri
pt

io
n 

op
io

id
 u

se
rs

 (
th

os
e 

th
at

 

us
ed

 a
t l

ea
st

 1
20

 d
ay

s)
 in

 th
e 

U
ni

te
d 

St
at

es
, 2

01
1–

20
12

.

C
ri

te
ri

a
N

on
-s

ym
pt

om
at

ic
 c

la
ss

To
le

ra
nc

e-
T

im
e 

Sp
en

t
cl

as
s

H
ig

h-
m

od
er

at
e 

sy
m

pt
om

at
ic

cl
as

s
To

ta
l

n*
%

SE
n*

%
SE

n*
%

SE
n*

%

To
le

ra
nc

e
59

13
.8

0.
02

30
1

89
.0

0.
02

24
2

97
.0

0.
01

60
1

59
.4

W
ith

dr
aw

al
22

5.
3

0.
01

14
7

43
.6

0.
03

18
7

74
.9

0.
03

35
6

35
.2

L
ar

ge
r/

L
on

ge
r

5
1.

1
0.

01
94

27
.9

0.
03

15
4

61
.8

0.
03

25
3

25
.0

Q
ui

t/C
on

tr
ol

11
2.

6
0.

01
66

19
.4

0.
03

12
5

50
.3

0.
03

20
2

20
.0

T
im

e 
Sp

en
t

33
7.

9
0.

02
29

8
88

.1
0.

02
23

8
95

.5
0.

02
56

9
56

.3

A
ct

iti
vi

tie
s 

G
iv

en
 U

p
4

0.
9

0.
01

51
15

.1
0.

03
23

8
95

.4
0.

02
29

2
28

.9

P
hy

si
ca

l/P
sy

ch
ol

og
ic

al
4

0.
9

0.
01

10
8

32
.1

0.
03

22
0

88
.3

0.
02

33
2

32
.9

N
eg

le
ct

 R
ol

es
10

2.
3

0.
01

22
6.

6
0.

02
21

1
84

.7
0.

03
24

3
24

.0

So
ci

al
/I

nt
er

pe
rs

on
al

3
0.

8
0.

01
72

21
.2

0.
03

21
6

86
.7

0.
02

29
1

28
.8

H
az

ar
do

us
 U

se
0

0.
0

0.
00

62
18

.3
0.

02
16

5
66

.4
0.

03
22

7
22

.5

To
ta

l
42

4
41

.9
3

0.
00

33
8

33
.4

3
0.

00
24

9
24

.6
2

0.
00

10
11

10
0.

00

* E
st

im
at

ed
 v

al
ue

 o
f 

n 
si

nc
e 

af
te

r 
de

 im
pu

ta
tio

n 
of

 w
ei

gh
ts

/c
lu

st
er

s/
st

ra
ta

 it
 is

 n
ot

 p
os

si
bl

e 
to

 c
al

cu
la

te
 th

e 
ex

ac
t v

al
ue

 o
f 

n

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 18

Ta
b

le
 3

A
. L

og
is

it
ic

 r
eg

re
ss

io
n 

m
od

el
s 

re
su

lt
s 

of
 s

oc
io

de
m

og
ra

ph
ic

 c
or

re
la

te
s 

w
it

hi
n 

la
te

nt
 c

la
ss

es
 o

f 
op

io
id

 u
se

 d
is

or
de

r 
am

on
g 

th
os

e 
th

at
 u

se
d 

pr
es

cr
ip

to
n 

op
io

id
s 

at
 le

as
t 

12
0 

da
ys

 in
 t

he
 p

as
t 

ye
ar

.

V
ar

ia
bl

e
"N

on
-

sy
m

pt
om

at
ic

"
"T

ol
er

an
ce

-T
im

e 
Sp

en
t 

cl
as

s"
"H

ig
h-

m
od

er
at

e 
sy

m
pt

om
at

ic
 c

la
ss

"

n*
%

n*
%

aO
R

95
%

C
I

p
n*

%
aO

R
95

%
C

I
p

G
en

de
r

  F
em

al
e

18
5

43
.6

11
2

33
.0

1.
00

72
28

.8
1.

00

  M
al

e
23

9
56

.4
22

6
67

.0
1.

64
0.

89
–3

.0
0

0.
10

7
17

7
71

.2
1.

51
1.

25
–3

.9
8

0.
00

6

In
co

m
e

  M
ed

iu
m

  I
nc

om
e

12
1

28
.6

93
27

.6
1.

00
65

26
.3

1.
00

  P
ov

er
ty

11
4

26
.8

81
23

.9
1.

37
0.

50
–3

.7
1

0.
53

2
61

24
.5

1.
09

0.
45

–2
.6

4
0.

83
5

  H
ig

h 
In

co
m

e
18

9
44

.6
16

4
48

.5
1.

18
0.

43
–3

.2
4

0.
73

9
12

3
49

.2
1.

63
0.

74
–3

.5
7

0.
22

1

M
et

ro
po

lit
an

A
re

a

  L
ar

ge
22

4
52

.8
15

0
44

.3
1.

00
12

7
50

,7
1.

00

  S
m

al
l

12
7

30
.0

11
5

34
.1

1.
08

0.
55

–2
.1

3
0.

81
0

82
33

.1
0.

93
0.

43
–1

.9
6

0.
84

9

  N
on

-m
et

rp
ol

ita
n

  a
re

a
73

17
.2

73
21

.6
1.

45
0.

63
–3

.3
5

0.
37

5
40

16
.2

0.
99

0.
38

–2
.5

9
0.

99
2

In
su

ra
nc

e

  N
o

14
6

34
.4

13
9

41
.2

1.
00

92
37

.1
1.

00

  Y
es

27
8

65
.6

19
9

58
.8

1.
10

0.
62

–1
.9

4
0.

73
2

15
7

62
.9

2.
08

1.
11

–3
.8

7
0.

02
1

E
m

pl
oy

m
en

t
St

at
us

  E
m

pl
oy

ed
25

9
61

.0
22

2
65

.7
1.

00
13

8
55

.3
1.

00

  U
ne

m
pl

oy
m

en
t

16
5

39
.0

11
6

34
.3

0.
70

0.
39

–1
.2

6
0.

24
2

11
1

44
.7

1.
51

0.
79

–2
.8

9
0.

21
0

R
ac

e

  N
on

-h
is

pa
ni

c
  W

hi
te

27
0

63
.6

27
4

81
.2

1.
00

21
6

86
.7

1.
00

  N
on

-h
is

pa
ni

c
  B

la
ck

60
14

.2
21

6.
2

0.
63

0.
20

–1
.9

0
0.

41
3

7
2.

9
0.

28
0.

05
–1

.3
5

0.
11

4

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 19

A
. L

og
is

it
ic

 r
eg

re
ss

io
n 

m
od

el
s 

re
su

lt
s 

of
 s

oc
io

de
m

og
ra

ph
ic

 c
or

re
la

te
s 

w
it

hi
n 

la
te

nt
 c

la
ss

es
 o

f 
op

io
id

 u
se

 d
is

or
de

r 
am

on
g 

th
os

e 
th

at
 u

se
d 

pr
es

cr
ip

to
n 

op
io

id
s 

at
 le

as
t 

12
0 

da
ys

 in
 t

he
 p

as
t 

ye
ar

.

V
ar

ia
bl

e
"N

on
-

sy
m

pt
om

at
ic

"
"T

ol
er

an
ce

-T
im

e 
Sp

en
t 

cl
as

s"
"H

ig
h-

m
od

er
at

e 
sy

m
pt

om
at

ic
 c

la
ss

"

n*
%

n*
%

aO
R

95
%

C
I

p
n*

%
aO

R
95

%
C

I
p

  H
is

pa
ni

c
67

15
.9

30
8.

8
0.

63
0.

26
–1

.4
8

0.
29

4
19

7.
6

0.
41

0.
17

–0
.9

6
0.

04
0

  O
th

er
27

6.
3

13
3.

8
0.

29
0.

15
–0

.5
8

<0
.0

01
7

2.
8

0.
30

0.
09

–0
.9

2
0.

03
7

E
du

ca
ti

on
(i

n 
ye

ar
s)

  L
ow

10
7

25
.3

74
21

.7
1.

00
67

26
.8

1.
00

  L
ow

-a
ve

ra
ge

15
6

36
.8

13
0

38
.6

1.
45

0.
57

–3
.6

8
0.

42
4

82
32

.8
0.

67
0.

28
–1

.6
0

0.
36

7

  H
ig

h-
av

er
ag

e
12

4
29

.2
94

27
.8

1.
26

0.
53

–3
.0

2
0.

59
6

81
32

.7
0.

92
0.

38
–2

.2
0

0.
86

1

  H
ig

h
37

8.
7

40
11

.9
2.

65
0.

79
–8

.9
0

0.
11

4
19

7.
7

0.
87

0.
16

–4
.6

2
0.

87
2

M
ar

it
al

 S
ta

tu
s

  N
ev

er
 m

ar
ri

ed
21

2
50

.1
18

5
54

.6
1.

00
15

6
62

.9
1.

00

  W
id

ow
/

  S
ep

ar
at

ed
/

  D
iv

or
ce

d

70
16

.4
70

20
.8

2.
50

0.
84

–7
.4

1
0.

09
6

51
20

.3
2.

15
0.

85
–5

.3
8

0.
10

2

  M
ar

ri
ed

/
  C

oh
ab

iti
ng

14
2

33
.5

83
24

.6
1.

24
0.

47
–3

.2
6

0.
66

0
42

16
.8

0.
59

0.
21

–1
.6

0
0.

30
2

A
ge

 (
in

 y
ea

rs
)

  1
8 

to
 2

5
19

4.
4

31
9.

1
1.

00
19

7.
4

1.
00

  2
6 

to
 3

4
27

5
64

.8
21

0
62

.2
0.

66
0.

45
–0

.9
9

0.
04

6
15

7
63

.2
0.

95
0.

58
–1

.5
5

0.
85

1

  3
5 

or
 m

or
e

13
1

30
.8

97
28

.7
0.

18
0.

07
–0

.4
8

0.
00

1
73

29
.4

0.
46

0.
17

–1
.2

4
0.

22
1

Su
rv

ey
 Y

ea
r

  2
01

1
21

6
50

.9
17

6
52

.1
1.

00
13

3
53

.4
1.

00

  2
01

2
20

8
49

.1
16

2
47

.9
1.

08
0.

55
–2

.1
0

0.
80

9
11

6
46

.6
1.

09
0.

60
–1

.9
8

0.
76

3

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 20
B

. L
og

is
it

ic
 r

eg
re

ss
io

n 
m

od
el

s 
re

su
lt

s 
of

 p
sy

ch
ia

tr
ic

 a
nd

 s
ou

rc
es

 c
or

re
la

te
s 

w
it

hi
n 

la
te

nt
 c

la
ss

es
 D

SM
-5

 o
pi

oi
d 

us
e 

di
so

rd
er

 a
m

on
g 

th
os

e 
th

at
 u

se
d 

pr
es

cr
ip

to
n 

op
io

id
s 

at
 le

as
t 

12
0 

da
ys

 in
 t

he
 

pa
st

 y
ea

r.

V
ar

ia
bl

e
"N

on
-

sy
m

pt
om

at
ic

"
"T

ol
er

an
ce

-T
im

e 
Sp

en
t 

cl
as

s"
"H

ig
h-

m
od

er
at

e 
sy

m
pt

om
at

ic
 c

la
ss

"

n*
%

n*
%

aO
R

95
%

C
I

p
n*

%
aO

R
95

%
C

I
p

A
nx

ie
ty

D
is

or
de

rs
M

aj
or

56
13

.1
66

19
.4

1.
31

0.
58

–2
.9

8
0.

50
6

66
26

.7
1.

88
0.

82
–4

.2
9

0.
13

2

D
ep

re
ss

iv
e

D
is

or
de

r
56

13
.1

62
18

.4
1.

44
0.

68
–3

.0
3

0.
33

0
65

26
.0

1.
61

0.
65

–3
.9

8
0.

30
2

A
nt

is
oc

ia
l

B
eh

av
io

rs
51

12
.0

11
8

34
.8

3.
33

1.
75

–6
.3

5
<0

.0
01

15
0

60
.2

9.
43

4.
53

–1
9.

66
<0

.0
01

D
oc

to
r

Sh
op

pi
ng

81
19

.0
80

23
.7

1.
74

0.
80

–3
.7

9
0.

16
2

74
29

.6
2.

60
1.

29
–5

.2
4

0.
00

8

B
ou

gh
t 

fr
om

 a
D

ru
g 

D
ea

le
r

28
6.

7
94

27
.7

4.
81

1.
79

–1
2.

88
0.

00
2

78
31

.3
6.

58
2.

89
–1

4.
98

<0
.0

01

O
bt

ai
ne

d 
P

O
fr

om
F

am
ily

/F
ri

en
ds

13
7

32
.4

19
9

58
.8

2.
97

1.
54

–5
.7

2
0.

00
1

12
1

48
.4

1.
52

0.
82

–2
.7

8
0.

17
6

* E
st

im
at

ed
 v

al
ue

 o
f 

n 
si

nc
e 

af
te

r 
de

 im
pu

ta
tio

n 
of

 w
ei

gh
ts

/c
lu

st
er

s/
st

ra
ta

 it
 is

 n
ot

 p
os

si
bl

e 
to

 c
al

cu
la

te
 th

e 
ex

ac
t v

al
ue

 o
f 

n

**
N

on
-s

ym
pt

om
at

ic
 c

la
ss

 w
as

 th
e 

re
fe

re
nc

e 
ca

te
go

ry
 f

or
 o

th
er

 la
te

nt
 c

la
ss

es
.

PO
 =

 p
re

sc
ri

pt
io

n 
op

io
id

s

J Psychiatr Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Castaldelli-Maia et al. Page 21

Table 4

Conditional prevalence per three latent classes of DSM-5 opioid use disorder among those that used 

prescripton opioids at least 120 days in the past year.

Latent Class "Non-symptomatic
class"
%(SE)

"Tolerance-Time
Spent class"

%(SE)

"High-moderate
symptomatic class

%(SE)

Chi-squared
test

%(SE)
p

Treatment for DSM-IV Pain Relivers
(Opioid) Disorders 1.1 (0.01) 8.2 (0.01) 36.4 (0.03) <0.001

Treatment for Mental Health/Addiction 25.2 (0.02) 36.7 (0.03) 58.0 (0.03) <0.001

DSM-IV Alcohol Dependence 15.2 (0.02) 15.9 (0.02) 29.4 (0.03) <0.001

Tobacco Dependence (FTND or NDSS) 48.6 (0.02) 60.6 (0.03) 70.4 (0.03) <0.001

DSM-IV Cannabis Dependence 4.3 (0.01) 10.6 (0.02) 14.4 (0.02) <0.001

DSM-IV Cocaine Dependence 5.5 (0.01) 5.9 (0.01) 15.5 (0.02) 0.001

DSM-IV Stimulant Dependence 0.6 (0.01) 3.9 (0.01) 11.7 (0.02) <0.001

DSM-IV Tranquilizers Dependence 0.0 (0.01) 3.5 (0.01) 12.5 (0.02) <0.001

DSM-IV Pain Relivers (Opioid) 
Dependence 0.0 (0.01) 63.1 (0.03) 98.6 (0.01) <0.001

SE = Linearized Standard Error
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