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Background—Given the recent launch of a new diagnostic classification (DSM-5) for alcohol 

use disorders (AUD), we aimed to investigate its dimensionality and possible measurement bias in 

a non-U.S. sample.

Methods—The current analyses were restricted to 948 subjects who endorsed drinking at least 1 

drink per week in the past year from a sample of 5,037 individuals. Data came from São Paulo 

Megacity Project (which is part of World Mental Health Surveys) collected between 2005–2007. 

First, exploratory factor analysis (EFA) was carried out to test for the best dimensional structure 

for DSM-5-AUD criteria. Then, item response theory (IRT) was used to investigate the severity 

and discrimination properties of each criterion of DSM-5-AUD. Finally, differential criteria 

functioning (DCF) were investigated by sociodemographics (income, gender, age, employment 

status, marital status and education). All analyses were performed in Mplus software taking into 

account complex survey design features.

Results—The best EFA model was a one-dimensional model. IRT results showed that the criteria 

“Time Spent” and “Given Up” have the highest discrimination and severity properties, while the 

criterion “Larger/Longer” had the lowest value of severity, but an average value of discrimination. 

Only female gender had DCF both at criterion- and factor-level, rendering measurement bias.

Conclusion—This study reinforces the existence of a DSM-5-AUD continuum in the largest 

metropolitan area of South America, including subgroups that had previously higher rates of 

alcohol use (lower educational/income levels). Lower DSM-5-AUD scores were found in women.

Keywords

DSM-5; exploratory factor analysis; item response theory; differential item functioning; Latin 
America; megacities

1. INTRODUCTION

Despite the Fifth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 

being a reality (American Psychiatric Association, 2013; Hasin et al., 2013) there is still the 

need to explore the stability of this new unidimensional construct of Alcohol Use Disorder 

(AUD) as well as the influence of sociocultural aspects of different populations on the 

indicators of this new construct (Agrawal et al., 2011; Hasin et al., 2013).

Most of the available studies have been carried out in the U.S. (Borges et al., 2010; Keyes et 

al., 2011; Kuerbis et al., 2013) using exploratory factor analysis (EFA) to validate the 

DSM-5 AUD unidimensional structure. Evidence from other cultures are much more limited 

(McBride et al., 2011; Mewton et al., 2011; Shmulewitz et al., 2010) and fewer included the 

full set of 11 criteria (since some lacked Craving, as defined by DSM-5 Alcohol Use 

Disorder criteria: Tolerance - as defined by either of the following: (a) a need for markedly 

increased amounts of alcohol to achieve Intoxication or desired effect; (b) markedly 

diminished effect with continued use of the same amount of alcohol; Withdrawal - as 

manifested by either of the following: (a) the characteristic withdrawal syndrome for alcohol 

(refer to Criteria A and B of the criteria sets for withdrawal from alcohol); (b) alcohol (or a 

closely related drug such as benzodiazepines) is used to relieve or avoid withdrawal criteria; 

Larger/Longer - alcohol is often used in larger amounts or over a longer period than was 
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intended; Quit/Control - there is a persistent desire or unsuccessful efforts to cut down or 

control alcohol use; Time Spent - a great deal of time is spent in activities necessary to 

obtain alcohol, use alcohol, or recover from its effects; Activities Given Up - important 

social, occupational, or recreational activities are given up or reduced because of alcohol 

use;Physical/Psychological - alcohol use is continued despite knowledge of having a 

persistent or recurrent physical or psychological problem that is likely to have been caused 

or exacerbated by alcohol (e.g. continued drinking despite recognition that an ulcer was 

made worse by alcohol consumption); Neglect Roles - recurrent alcohol use resulting in a 

failure to fulfill major role obligations at work, school, or home (e.g., repeated absences or 

poor work performance elated to alcohol use; alcohol-related absences, suspensions, or 

expulsions from school; neglect of children or household); Social/Interpersonal -continued 

alcohol use despite having persistent or recurrent social or interpersonal problems caused or 

exacerbated by the effects of the alcohol (e.g., arguments with spouse about consequences of 

Intoxication, physical fights); Hazardous Use - recurrent alcohol use in situations in which it 

is physically hazardous (e.g., driving an automobile or operating a machine when impaired 

by alcohol use); Craving -a strong desire or sense of compulsion to take alcohol.). In 

addition to the EFA studies, several authors have called for verification of the distribution of 

the individual criterion within the unidimensional structure across studies and populations 

(Borges et al., 2010; Saha et al., 2006; Casey et al., 2012; Edwards et al, 2013). Item 

response theory (IRT) was used to explore the role of each of the criterion within this 

dimensional structure (Saha et al., 2006; Casey et al., 2012; Edwards et al, 2013). For 

instance, Saha et al. (2007) found that the DSM-IV criteria for alcohol abuse and 

dependence were disposed in a continuum, which contradicted the proposed hierarchy 

between the two diagnoses in DSM-IV. This opened a new strand of studies that have shown 

that the criteria may behave differently in different cultures and populations with different 

usage pattern (Saha et al., 2006; Casey et al., 2012; Edwards et al, 2013).

Also important is the use of differential criteria functioning (DCF) techniques to measure the 

direct effects of external factors (i.e., sociodemographic variables) that could potentially 

show evidence for measurement bias, a type of error in which a given variable can 

systematically generate false outcomes, in certain subgroups (Kuerbis et al., 2013; Casey et 

al., 2012; Rose et al., 2012; Srisurapanont et al., 2012). Current research has not been 

consistent in finding DCF and most of them were restricted to gender/age DCF (Casey et al., 

2012; Rose et al., 2012; Srisurapanont et al., 2012). With the exception of Saha et al.’s study 

(2007), not other study has examined DCF at both criterion- and factor-level. Saha et al. 

(2007) state that DCF actually reflects invariance across subgroups just when observed 

criterion-level DCFs generate bias at the factor-level (scale).

In the present study, we aim to investigate the dimensionality and possible measurement bias 

of the new diagnostic classification (DSM-5) for alcohol use disorders (AUD) in a 

population-based sample of the largest metropolitan area in South America (São Paulo 

Metropolitan Area - SPMA). SPMA is a unique setting for this type of study for its 

socioeconomic diversity, with extremes of poverty existing side by side with wealth, 

resulting in social tension and high rates of urban violence (Viana et al., 2009), despite being 

the major financial and economic center of Brazil, with a Gross Domestic Product (GDP) 

corresponding to 16.7% of total Brazilian GDP.
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We used data from the São Paulo Megacity Mental Health Survey (SPMHS), a cross-

sectional population-based study, designed to evaluate psychiatric morbidity in a 

representative sample in the general population, aged 18 years or more, living in this 

metropolitan area. In this dataset, the full set of the 11 DSM-5 AUD criteria has been 

collected, what allows us to use two-parameter item response theory (IRT) model to 

examination the threshold and discrimination parameter of each criterion of the DSM-5 

latent alcohol use disorder construct. We also examined differential item functioning of each 

criterion and the latent construct of DSM-5 AUD across demographic subgroups.

2. METHODS

2.1. Ethics Committee Approval

The research and Ethics Committee of the University of São Paulo Medical School (Project 

number 792/03) approved the procedures for recruitment, obtaining informed consent, and 

protection of human subjects involved during field procedures of São Paulo Megacity Health 

Survey (SPMHS).

2.2. Sample

Respondents were selected through a multistage probabilistic process covering the 39 

municipalities of São Paulo Metropolitan Area, without replacement. This survey is a cross-

sectional population-based study, designed to evaluate psychiatric morbidity in a 

representative sample in the general population, aged 18 years or more, living in the São 

Paulo Metropolitan Area (SPMA). The World Mental Health Study (WMHS) Composite 

International Diagnostic Interview (WMH-CIDI) of the World Health Organization, 

translated and adapted to Brazilian Portuguese (Viana et al., 2009), was used to assess the 

respondents. Data was collected between May 2005 and April 2007, by trained interviewers. 

The final sample had 5,037 individuals (response rate of 81.3%). The current analyses were 

restricted to 948 subjects who endorsed drinking at least 1 drink per week in the past year. 

This sub-sample was chosen because of the low drinking levels in South America (Rehm et 

al., 2003; Castaldelli-Maia et al., 2014). If we have chosen the past-year drinking sub-

sample, we would find a very low prevalence of DSM-5 AUD criteria endorsement.

2.3. Interview

The WMH-CIDI is comprised of clinical and non-clinical sections, which generate 

diagnoses based on DSM-IV and ICD-10. All respondents answered a socio-demographic 

module and the assessment modules of mood, anxiety, and impulse control disorders, along 

with substance abuse and suicidal behavior, considered nuclear disorders,. When a blind 

clinical re-appraisal of the Structured Clinical Interview for DSM-IV Axis I disorder (SCID-

I) for last 12-month DSM-IV Disorders was performed in a probabilistic subsample of 

WMH respondents there was generally a good agreement between WMH-CIDI diagnoses 

and SCID diagnoses (Haro et al., 2006). Regarding specifically the SPMHS, there was good 

total classification accuracy (range: 76%–99%) and an area under the ROC curve around 0.7 

for any disorder in the preliminary results of the clinical reappraisal study in the SPMHS 

with a probability subsample of 775 respondents, not included in the previous validation 

study (data available from the authors).
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2.4. Measures

A series of questions derived from DSM-IV/ICD-10 alcohol abuse-harmful use/dependence 

criteria embedded in the WMH-CIDI were asked to the 948 subjects who endorsed drinking 

at least one drink per week in the past year (please see Supplementary File 11).

Twelve individuals who did not answer these questions were excluded from the statistical 

analysis (n = 936). Eleven dichotomous variables matching the DSM-5 criteria were 

generated from these questions. The abbreviation of the names of the DSM-5 11 criteria was 

based upon previously published studies (Hasin et al., 2009; Shmulewitz et al., 2010; Saha et 

al., 2006; Castaldelli-Maia et al., 2014) as follows: Tolerance, Withdrawal, Larger/Longer, 

Quit/Control, Time Spent, Activities Given Up, Physical/Psychological, Neglect Roles, 

Social/Interpersonal, Hazardous Use and Craving.

2.5. Statistical analysis

All analyses were performed with Mplus version 7.3, 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.

2.5.1. Exploratory Factor Analysis (EFA)—First, EFA models were carried out. The 

decision on the most parsimonious model was made by the evaluation of Eigenvalue, 

Comparative Fit Index (CFI), Root Mean Squared Error of Approximation (RMSEA), 

Tucker-Lewis Index (TLI), and Standardized Root Mean Square Residual (SRMR), 

following a previous study that analyzed dimensional models for AUD (Borges et al., 2010).

2.5.2. Item Response Theory (IRT)—After the factor structure of DSM-5 AUD was 

investigated, IRT models were used to study the latent alcohol 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 being those endorsed less frequently by 

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

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

Curves (ICC) and Item Information Curves (IIC) were produced. ICC shows severity (the 

point on the x-axis where the y-axis is 50%), and discrimination (the slope of the curve at 

that point; Shmulewitz et al., 2010). Item Information Curves (IIC) show the amount of 

information the item provides across the latent trait continuum; the information peak is at 

item severity, and peak height is directly related to discrimination (Shmulewitz et al., 2010; 

Krueger et al., 2004). ICCs and IICs are shown to enable visualization of the relationships 

between item severity, discrimination/information, and the underlying latent trait.

2.5.3. Differential Criterion Functioning (DCF)—The following socio-demographic 

correlates were considered for measurement bias: gender (male as the referent category 

[RC]), age (RC: 35–54 years); education (RC: high education – 9 years of education or 

more); marital status (RC: currently married); employment status (RC: currently working/

studying); and household income, defined in categories (RC: high income – more than 7,050 
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US dollars/year) based on the respondent’s household income per family member divided by 

the median income-per-family member in the entire sample. We used the four-step strategy 

recommended by Woods (2009), also used by Sacco et al. (2011) for Pathological Gambling 

criteria. First, (i) we tested preliminary models for each of the 11 DSM-5 AUD criteria, 

aiming at the identification of DCF free criteria. The DCF free criteria are those that do not 

have any direct effects from the socio-demographic correlates. In each preliminary model, 

all other 10 criteria were not tested for DCF. Criteria which were found DCF-free in these 

models become reference criteria (i.e., “anchors”) in subsequent DCF testing (ii). A 

regression path from each of the grouping variables to each item was tested to analyze DCF, 

one by one. The difference in the responses by the groups (e.g., young adults), controlling 

for differences in the latent construct of AUD, is represented by this regression coefficient. 

Each criterion was tested in an independent model. DCF free reference items (which were 

not tested for DCF in the subsequent models) were considered those criteria found to have 

non-significant direct effects. In a next step (iii), the candidate criteria for DCF were 

individually tested in nested Multiple Indicators Multiple Causes (MIMIC) models. The 

MIMIC model is a special case of structural equation modeling that includes the 

relationships between: (i) the indicators (in this case, the 11 DSM-5 AUD criteria) and the 

factor, (ii) the factors and the covariates (in this case, the socio-demographic correlates); and 

(iii) the indicators and the covariates, called the direct criteria effects, because they indicate 

effects of the covariates on the indicators that are not mediated through the factors (Blanco 

et al., 2014). MIMIC models allow the researchers to analyze latent variables that are 

predicted by observed variables. Finally (iv), the criteria with significant DCF in nested 

models were used to construct a final MIMIC model.

3. RESULTS

Table 1 presents the prevalence of DSM-5 AUD criteria endorsement and the distribution of 

socio-demographic variables in the sample. There was a higher prevalence of men among 

past-year weekly alcohol users compared to the rest of the SPMHS sample (74% versus 

47%, p <0.01). We also found significant differences in age (younger), household income 

(high income), employment status (working/studying), and education.

Table 2 presents the results of EFA and IRT models. The one-dimensional (one-factor 

model) model was slightly better than the 2-factor model, because it obtained high loadings 

on all 11 criteria (> 0.8), and generated the set of good fit EFA indices: Eigenvalue> 1.0; CFI 

and TLI> 0.95; RMSEA <0.05; and SRMR <0.08. The fit indices for the 2-factor model 

were also good, however, the value of the Eigenvalue dropped to a value well below 1.0 in 

the 2-factor model, not rising again with the increased number of factors (please see the 

Supplementary File 2 for more details2). The 2-factor model also had a high factor 

correlation.

Figure 1 presents the Item Characteristics Curves (ICC) and Item Information Curves (IIC), 

which were produced by the IRT models. Within ICC and IIC, the criterion with the lowest 

value on the 50% point at the x-axis was the Larger/Longer criterion. This denotes a lower 

severity of that specific criterion in relation to the other criteria. Moreover, the criterion with 

greater severity in the within ICC and IIC was the Given Up criterion. Other criteria that had 
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greater severity were Time Spent, Tolerance and Withdrawal. Furthermore, within ICC, the 

Time Spent criterion had the greater discrimination property. Discrimination is indicated by 

how steep the slope of the ICC is at the 50% point at the x-axis. Other criteria with greater 

discrimination were Given Up and Physical/Psychological. The Hazardous Use criterion had 

the lowest discrimination property. The criterion which brings more information (IIC) is 

Time Spent followed by Given Up and Physical/Psychological (IIC). The criteria that bring 

less information (IIC) were Tolerance, Neglect Roles and Hazardous Use.

Table 3 shows the results of DCF models. Social/Interpersonal, Craving, Withdrawal, Quit/

Control, and Physical/Psychological were selected for the final DCF model, following the 

steps described in the methodology section. The variable Not working/not studying had 

direct effects (positive associations) on Social/Interpersonal and Withdrawal criteria. Young 

Adults variable (18–34 years) had direct effects (negative associations) on Craving and 

Withdrawal criteria. Within age, the variable Elderly (≥ 55 years) also had direct effects, 

although positive, on Quit/Control and Physical/Psychological criteria. The variables Female 

and Low educational level (Up to 8 years) had only direct effect on Withdrawal and Quit/

Control, respectively. Therefore, the criterion with greater number of DCF was Withdrawal.

Figure 2 graphically summarizes the findings of the DCF models. Four direct effects from 

socio-demographic variables were found in the unidimensional factor, and 8 direct effects 

from these variables were found in any of the 11 criteria. The only category that had DCF 

both in criterion- and factor-level was female gender. In the elderly, the positive DCF found 

in Physical/Psychological and Quit/Control (criterion-level) was canceled at DSM-5 AUD 

(factor-level), in which we found a negative effect.

4. DISCUSSION

This was the first study to investigate dimensionality and possible measurement bias in the 

DSM-5 AUD in a large representative population based sample in Latin America. Studies 

like this, in large representative samples outside the United States, are important to test the 

functioning of this diagnosis, in different cultural settings (Shmulewitz et al., 2010; McBride 

et al., 2011; Mewton et al., 2011), given the differences that permeate the use of alcohol 

(Castaldelli-Maia and Bhugra, 2014), what is indeed the case of Brazil (Silveira et al., 2007, 

2011, 2012; Castaldelli-Maia et al., 2013, 2014).

As expected, the one-factor model reached good fit indices in the EFA model, as found in 

other studies using the DSM-5 AUD in large representative samples in the U.S. (Keyes et al., 

2011; Kuerbis et al., 2013), Australia (McBride et al., 2011; Mewton et al., 2011) and Israel 

(Shmulewitz et al., 2010). Keyes et al. (2011) and Mewton et al. (2011) found a good one-

dimensional structure with high values of loadings (> 0.6) for all DSM-5 AUD. In these 

studies (Keyes et al., 2011; Mewton et al., 2011), the Craving criterion also dovetailed with 

other criteria, reaching a loading value (0.87 and 0.85 respectively) very similar to that 

found in our study. Kuerbis et al. (2013) used a representative sample of individuals aged 50 

or older in the U.S. to confirm the one-dimensional model for DSM-5 AUD. They also 

found high levels of loading for all DSM-5 AUD (> 0.6). McBride et al. (2011) also found a 

better structure in the one-dimensional model in an Australian sample, finding high values of 
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loadings (> 0.6) in all criteria of the DSM-5 AUD, which was also the case of Shmulewitz et 

al. (2010) using an Israeli sample. Considering that the Craving criterion was not included in 

the three studies above-cited (Kuerbis et al., 2013; McBride et al., 2011; Shmulewitz et al., 

2010) our study was the second to validate the inclusion of this criterion within the DSM-5 

AUD, in a non-U.S. large representative sample, and the first in a middle-income country. 

As stated by some authors (Keyes et al., 2011; Pombo et al., 2014; Courtney and Ray, 2014; 

Leggio, 2009), the support for the validity of craving as a component of alcohol addiction 

also comes from other research fields such as behavioral research, imaging, pharmacology, 

and genetic epidemiology.

Our IRT model findings are presented in a very similar fashion to the findings presented in 

previous studies with large U.S. samples (Saha et al., 2006; Casey et al., 2012; Edwards et 

al., 2013). Regarding discrimination, the positioning of the criteria Given Up and Time 

Spent with the smallest (Saha et al., 2006; Casey et al., 2012) and Hazardous Use with the 

lowest (Saha et al., 2006; Edwards et al., 2013) value, has already been found. Concerning 

severity, our study confirmed the consensus of the lowest value for Larger/Longer (Saha et 

al., 2006; Casey et al., 2012; Edwards et al., 2013) and the smallest value for Given Up 

(Saha et al., 2006; Casey et al., 2012).

In testing DCF, we observed that in our sample, few criteria have measurement bias. 

Particularly Withdrawal and Quit/Control suffered direct effects from socio-demographic 

variables. These results are in line with previous findings of few DCF over the 11 criteria of 

DSM-5 AUD, and over the unidimensional factor, as stated by the DSM-5 Substance Use 

Disorders workgroup (Hasin et al., 2013). Perhaps, the most problematic subgroup for the 

diagnosis of DSM-5 AUD in São Paulo Metropolitan Area would be women, considering 

that this was the only variable which had direct effects both at the criterion- and factor-level, 

following the Saha et al. rationale (2007). This can be a problem for this group, in which a 

lower level of scores on the DSM-5 AUD may be derived from a systematic lower 

fulfillment of the Withdrawal criterion, what can reflect a neurobiological gender difference 

in the vulnerability to alcohol withdrawal (Sharrett-Field et al., 2013). Our findings 

contradict the non-evidence of DCF between subgroups at the factor-level found by Saha et 

al. (2007) in a study in nationally representative sample of the U.S. adult population. Further 

studies investigating DCF on the unidimensional model total score level in other samples 

using MIMIC models are needed.

Regarding criterion-level DCF, our findings are in line with those from previous DCF 

studies with U.S. (Casey et al., 2012) and Thai (Srisurapanont et al., 2012) samples. These 

two studies also found a direct effect of age in Quit/Control (Casey et al., 2012; 

Srisurapanont et al., 2012). Similarly to the study with the Thai sample (Srisurapanont et al., 

2012), we also found direct effects of gender and age on Withdrawal. Unfortunately, both 

these studies did not test DCF at the DSM-5 AUD factor-level. Rose et al. (2012) and 

Kuerbis et al. (2013) also tested DCF on the DSM-5 AUD, but they examined this in 

samples that were either younger (Rose et al., 2012) or older (Kuerbis et al., 2013) than our 

sample, making it very difficult to compare the results. We were not able to find any other 

study that tested for the direct effects of marital status and employment in the DSM-5 AUD.
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Our findings should be discussed in the light of the Brazilian context. Despite important 

differences as regards socio-economic indicators between Brazil and the U.S. (World Bank, 

2014), it is interesting to note the similarities in the profile of DSM-5 AUD criteria 

endorsement in the general population of these two countries, despite the particularities 

found in relation to alcohol use in the metropolitan area of São Paulo recently (Silveira et al., 

2011, 2012, 2014). Based upon data from this sample, our research group has reported a 

convergence for alcohol problems between genders (Silveira et al., 2012), the importance of 

low education in the development and non-remittance of AUD (Silveira et al., 2011), and a 

geographical location of regular alcohol use in neighborhoods of greater social deprivation 

(Silveira et al., 2014). In addition, we also found a large “use in larger amounts” class 

among past-year weekly alcohol users in this geographic area (Castaldelli-Maia et al., 2014). 

This becomes very important in view of the recent availability of the new edition of DSM-5 

in Brazilian Portuguese (Manual Diagnósico e Estatístico de Transtornos Mentais, 2014). 

Interestingly, we did not find DCF from low educational and low-income level variables, an 

important result that support the DSM-5 use in these subpopulations with higher chance for 

development and no remission of AUD (Silveira et al., 2011) and regular use of alcohol 

(Silveira et al., 2014) in São Paulo Metropolitan Area. On the other hand, there is a call to 

the lower score on the DSM-5 AUD among women in this area – a subpopulation in which 

heavy episodic and frequent drinking are reaching the same levels as those found in men 

(Silveira et al., 2012). Finally, we found no direct effect on Larger/Longer criterion, which 

was the most endorsed criterion in our sample (almost a quarter of past-year alcohol users) 

as shown in our previous report (Castaldelli-Maia et al., 2014).

Limitations are noted. In Brazil, as in several other countries (Srisurapanont et al., 2012; 

Fazzino et al., 2014; Murphy et al., 2014), females drink less than males and there were 

fewer females than males in our analyses of criteria parameters and tests of DCF. Despite the 

smaller number of females as compared to males, we were able to find consistent DCF both 

in criterion- and factor-level by gender and there were no large 95% CIs in the female sub-

sample included in this study. Future research should nevertheless oversample females for 

specific analyses on some of the alcohol use disorder symptoms that are less frequent. The 

sample covers the community residents of a large urbanized area in Brazil, which precludes 

the generalization of our findings to the Brazilian general population who lives in rural 

settings, or to institutionalized or homeless individuals. Criteria data are based on self-report 

only, which should be seen both as strength and weakness, being the standard procedure for 

data collection in previous studies (Borges et al., 2010; Keyes et al., 2011; Kuerbis et al., 

2013). Another limitation refers to the number (eleven) of disaggregated individual criterion 

items considered in the EFA, IRT, and DCF models, that could have occurred in different 

time-points in a respondent’s lifetime, such as in previous studies (Borges et al., 2010; 

McBride et al., 2011).

Despite these limitations, this is the first population-based study on a developing country 

that tested the validity of the one-dimensional structure of the DSM-5 AUD criteria using the 

full set of 11 criteria in an urban population of South America. Similarly to previous studies 

conducted in the U.S., Given Up and Time Spent have high levels of severity and 

discrimination, respectively, and Larger/Longer and Hazardous Use have low levels of 

severity and discrimination, respectively. As one of the few studies that have evaluated DCF 
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on the DSM-5 AUD, our results point to a small number of direct effects of socio-

demographic variables on Withdrawal and Quit/Control at the criterion-level. More research 

is needed to evaluate measurement bias of the DSM-5 AUD criteria in different cultural 

settings and sociodemographic contexts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• The first full-set DSM-5 criteria population-based study on a developing 

country;

• Female was the most problematic subgroup for the diagnosis of DSM-5 AUD;

• Given Up and Time Spent had high levels of severity and discrimination;

• Larger/Longer had low level of severity but high level of discrimination.
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Figure 1. 
Item Characteristics Curves (ICC) and Item Information Curves (IIC) of each criterion of 

DSM-5 Alcohol Use Disorder among alcohol users who had at least 1 drink/week in the past 

year in São Paulo Metropolitan Area, 2005–2007.
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Figure 2. 
Direct effects of sociodemographic correlates in DSM-5 AUD found in DCF models among 

alcohol users who had at least 1 drink/week in the past year in São Paulo Metropolitan Area, 

2005–2007.
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Table 3

Results of the final model of differential criteria functioning (DCF) per each sociodemographic correlates, 

which were considered for measurement bias on individuals who had at least 1 drink/week in the past-year (n 

= 936) in the São Paulo Metropolitan Area, 2005–2007.

Estimate 95%CI p

DSM-5 AUD unidimensional factor

 Female −0.31 −0.59 −0.02 0.031

 Young Adults (18–34 years) 0.03 −0.24 0.30 0.807

 Elderly (≥ 55 years) −0.50 −0.96 −0.04 0.031

 Not married 0.26 0.05 0.47 0.014

 Not working/studying 0.10 −0.16 0.37 0.446

 Low educational level (Up to 8 years) 0.20 −0.05 0.45 0.120

 Low income (Up to 7,050 US dollars/year) 0.30 0.08 0.53 0.007

Social/Interpersonal

 Female −0.10 −0.60 0.38 0.665

 Young Adults (18–34 years) −0.54 −1.38 0.28 0.198

 Elderly (≥ 55 years) −0.53 −1.58 0.52 0.324

 Not married −0.32 −1.07 0.43 0.407

 Not working/studying 1.36 0.66 2.06 <0.001

 Low educational level (Up to 8 years) −0.11 −0.81 0.59 0.757

Craving

 Female −0.15 −0.94 0.63 0.703

 Young Adults (18–34 years) −1.14 −1.89 −0.39 0.003

 Elderly (≥ 55 years) 0.82 −0.33 1.99 0.162

 Not married 0.37 −0.32 1.07 0.299

 Not working/studying 0.14 −0.63 0.91 0.717

 Low educational level (Up to 8 years) 0.46 −0.25 1.18 0.207

Withdrawal

 Female −1.34 −2.35 −0.32 0.010

 Young Adults (18–34 years) −1.00 −1.92 −0.08 0.032

 Elderly (≥ 55 years) 0.58 −0.35 1.52 0.222

 Not married 0.51 −0.18 1.20 0.151

 Not working/studying 0.96 0.20 1.73 0.013

 Low educational level (Up to 8 years) −0.17 −1.00 0.66 0.690

Quit/Control

 Female 0.61 −0.49 1.72 0.276

 Young Adults (18–34 years) −0.96 −2.07 0.14 0.088

 Elderly (≥ 55 years) 1.43 0.10 2.75 0.034

 Not married 0.43 −0.43 1.12 0.387

 Not working/studying −0.60 −1.60 0.39 0.233
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Estimate 95%CI p

 Low educational level (Up to 8 years) 1.11 0.13 2.08 0.026

Physical/Psychological

 Female −0.35 −1.29 0.57 0.451

 Young Adults (18–34 years) −0.54 −1.70 0.61 0.359

 Elderly (≥ 55 years) 2.20 0.70 3.71 0.004

 Not married −0.63 −1.59 0.33 0.198

 Not working/studying 0.32 −0.66 1.31 0.518

 Low educational level (Up to 8 years) −0.18 −1.21 0.75 0.701
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