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This appendix refers to the above-mentioned manuscript, submitted for 

publication in a peer-reviewed journal and consisting of the final version. 

The opinions and analyses herein are the exclusive responsibility of the authors, 

except for public documents (such as the questionnaire from the original survey), which 

merely reproduce material already made available in previous publications, printed or in 

PDF, available for downloading with no limitation or cost.  

 

I – Questionnaire, summary 

 

The questionnaire used in the National Survey on Crack Use in Brazil in 2011 and 

2012 included seven sections, namely: (a) sociodemographic information, (b) drug use, 

(c) mobility (neighborhoods/municipalities where the individual used crack), (d) risk of 

infectious disease associated with crack use and sharing paraphernalia, (e) sexual 

behavior; (f) self-reported health status, (f) use of social and health services, and (g) 

involvement with the criminal justice system.  

 

S1. Complete questionnaire from the National Survey on Crack Use 

















































II - Methodology  

We assessed the distribution of selected variables potentially associated with 

housing status according to the exploratory analyses, epidemiological plausibility, and 

description in the relevant literature. Plausibility was based on some of Hill´s criteria, 

duly updated and modified, since it was not a study of possible causal associations. Even 

so, it was necessary to follow clearly defined criteria for assessment of possible 

associations, minimizing the odds of generating spurious associations, a phenomenon that 

unfortunately is frequent in the analysis of large datasets such as in population surveys.  

For a critical view of the use of Bradford Hill´s criteria in 21st-century 

epidemiology, see the excellent review by Fedak et al. (2015), although focused on 

molecular epidemiology rather than population surveys. 

The above-mentioned variables include those referring to risk of 

infections/infectious diseases, sexual behaviors and practices, health status, access to and 

use of social and treatment services, and involvement with the criminal justice system.  

Tables S2 and S3 summarize these variables according to the questionnaire´s 

thematic blocks or sections, namely 1) sexual behavior and 2) social and treatment 

services and involvement with criminal justice, referring to crack users in Northeast 

Brazil.  

The selection stages in each geographic stratum and the procedures for recruiting 

volunteers are described in detail in the supplementary material to the article by Coutinho 

et al. (2019).  

The final model was submitted to diagnosis for parsimony and goodness-of-fit 

according to recommendations in the now-classical textbook by Hosmer and Lemeshow, 

3rd edition (with participation by R.X. Sturdivant), first published in 2013.   

Goodness-of-fit was assessed with the Hosmer-Lemeshow test with 5% 

significance. The test measured the correspondence between the observed and estimated 

values of the dependent variable, where the best fit was the one with the smallest 

difference between the estimated and observed values. The final model was presented 

with the estimated crude and adjusted odds ratios with their respective 95% confidence 



intervals. The analyses were performed with the Statistical Package for the Social 

Sciences (SPSS for Windows, version 21.0), using the “Complex Samples” module, with 

additional analyses performed in the R software.  

Multiple correspondence analysis was used to explore the joint relations between 

target variables and housing status. For purposes of interpretation, correspondence 

analysis considered the proximity between categories of variables, measured by the 

Euclidian distance between them, in addition to the variables´ relative contribution in the 

respective dimensions. The graphs thus correspond to the interdependence of these 

relations. Figures S4 to S7 show the results.  

The results show crack users´ profile in greater detail according to their housing 

characteristics in Northeast Brazil. However, it is necessary to acknowledge the 

limitations of the cross-sectional design and the survey epidemiological design (which 

does not allow inferring causality or temporal direction in the observed associations, 

largely compensated for by the size of the available dataset and the 

representativeness/generalizability of the resulting data). However, new concepts, 

methods, and tools were used to minimize this limitation and will be discussed next. 

Association, causality, and recursive functions in the analysis of drug users´ 

characteristics and behaviors in context (i.e., recruited in drug use and dealing scenes) 

Modern epidemiology gained powerful tools to deal with the issue of causal 

inference, based on the seminal contributions of Judea Pearl and other authors in terms of 

the mathematical and computational formalization of the concept of causal inference 

(e.g., see Pearl & Mackenzie, 2020).  

More recently, the question was operationalized more simply than by the refined 

analysis of Bayesian probabilistic networks 

(https://escholarship.org/content/qt53n4f34m/qt53n4f34m.pdf), originally proposed by 

Pearl, which gave him the Turing Award for computer science. 

Graphs that allow simply visualizing such potential causal interrelations, called 

DAGs (or directed acyclic graphs), have been implemented in various libraries, for 

example in the DAGITTY function in the R software (see http://www.dagitty.net/), in the 

context of the CRAN project/network (https://CRAN.R-project.org/package=dagitty). 

http://www.dagitty.net/
https://cran.r-project.org/package=dagitty


However, some conceptual challenges remain to be tackled by epidemiology, statistics. 

and computation: 

1. Surveys have the unequivocal advantage of drawing on an effective population base, 

which allows them to enjoy rigorously probabilistic samples, the gold standard on which 

classical statistical inference rests (see Valliant, 2017 for alternatives for inference in non-

probabilistic samples: 

https://www.niss.org/sites/default/files/event_attachments/Valliant%20WSS%20nonpro

b%202017.pdf) 

Meanwhile, the cross-sectional design creates insurmountable limitations for 

causal inference since it does not allow establishing directionality in the potentially 

observed associations.  

2. The current analysis displays a complex and inextricable coexistence between 

individual variables (e.g., engagement in commercial sex) and contextual variables (e.g., 

various adverse consequences of homelessness). There is no way to completely overcome 

these limitations due to the inherent risks of the ecological and aggregation fallacies (see 

the classical text by Freedman, available at: http://michaeljohnsonphilosophy.com/wp-

content/uploads/2012/10/ecological-fallacy.pdf).  

The second limitation is operational since exhaustive assessments of the severity 

of addiction cannot be performed in the crack use scenes. The excellent compilation by 

UFRGS on the operationalization of a classical instrument for assessment of addiction, 

the ASI (Addiction Severity Index), clearly demonstrates these operational barriers 

(https://www.lume.ufrgs.br/handle/10183/30925).  

3. Finally, we deal with recursive variables in the current analysis. That is, severe 

addiction means that such individuals are prone to clash with their families, work, and 

networks of friends and acquaintances, alienating them from others and leading them to 

live in the streets. Meanwhile, homelessness often aggravates and adds new dimensions 

of vulnerability, such as the need to survive by what are often illegal means, besides 

exposure to contexts of structural violence.  

Although noteworthy progress has been made in the computational treatment of 

recursive functions since their original formulation by American mathematician and 

philosopher Norbert Wiener (see for example his seminal work: Wiener, 2019 [1961]), 

https://www.niss.org/sites/default/files/event_attachments/Valliant%20WSS%20nonprob%202017.pdf
https://www.niss.org/sites/default/files/event_attachments/Valliant%20WSS%20nonprob%202017.pdf
http://michaeljohnsonphilosophy.com/wp-content/uploads/2012/10/ecological-fallacy.pdf
http://michaeljohnsonphilosophy.com/wp-content/uploads/2012/10/ecological-fallacy.pdf
https://www.lume.ufrgs.br/handle/10183/30925


such advances are still incipient in epidemiology. Computationally, it is perfectly possible 

(although challenging; see: https://yourbasic.org/algorithms/time-complexity-recursive-

functions/) to analyze recursive functions, but this does not apply to complex conceptual 

constructs such as the human psyche, whose functions cannot be simplified noncritically 

in the form of covariables and outcomes, which would in turn become covariables of 

subsequent iterations. Unfortunately, in epidemiology generally, and with special 

relevance in psychiatric epidemiology and referring to harmful and addictive substance 

use, there are still no fully satisfactory solutions to this problem.  

Such issues undeniably constitute limitations for the current study, but in this 

sense the study does not differ from the international literature, which is facing the same 

challenges.   

III – Additional tables and figures (complementing those included in the body of the 

manuscript) 

 

 

 

 

 

 

 

 

 

Table S2. Sexual behavior of crack cocaine users in Northeast Brazil 

 Domiciled Homeless Total  p-value 

Sexual behavior n % n %   

Sex with steady partner in the previous 30 days 948 62.6 358 56.9 1306 0.314 
Condom use with steady partner in the previous 30 days 202 21.3 66 18.5 268 0.563 
Sex with casual partner in the previous 30 days 846 56.7 370 59.3 1216 0.765 
Condom use with casual partner in the previous 30 days 440 52.3 193 52.3 633 1.000 
Gave money/drugs for sex in the previous 30 days 437 28.3 186 29.5 623 0.837 
Condom use in situations involving giving money/drugs for sex 262 60.1 131 71.2 393 0.117 
Received money/drugs in exchange for sex in the previous 30 days 300 19.5 177 28.2 477 0.075 
Condom use in situations involving receiving money 162 55.1 89 50.5 251 0.703 

Condom use in vaginal sex in the previous 30 days 542 37.3 203 33.7 745 0.499 
Condom use in oral sex in the previous 30 days 149 14.8 101 21.2 250 0.144 
Condom use in anal sex in the previous 30 days 332 36.3 155 40.8 487 0.583 
Condom use in any kind of sex (consistent use)  334 16.7 133 16.6 467 0.973 
Sex with person with HIV/AIDS 80 4.4 46 6.3 126 0.551 
Positive HIV test  64 3.4 57 7.1 121 0.011 
Positive hepatitis C test 33 1.8 14 1.8 47 0.995 
Lifetime history of sexual violence 249 12.6 186 23.5 435 0.011 
Sexual violence in previous year 128 27.8 96 33.7 224 0.492 

https://yourbasic.org/algorithms/time-complexity-recursive-functions/
https://yourbasic.org/algorithms/time-complexity-recursive-functions/


Table S3. Social and treatment services and involvement in criminal justice among crack users in Northeast Brazil 

Which services have you used in the 
last 30 days? 

Domiciled Homeless Total  p-value 

 n % n  %   

Social service 245 12.3 76 9.5 320 0.404 
Work placement programs 168 8.4 77 9.5 245 0.749 
Free food services 131 6.6 231 28.6 362 0.000 
Health services 306 15.3 170 20.9 475 0.129 
Hospitalization 176 8.8 106 13.1 282 0.255 
Specialized clinic 97 4.9 17 2.2 115 0.036 
Psychiatric hospital 75 3.7 22 2.8 97 0.530 

CAPS-ad**  234 11.8 56 6.9 290 0.024 
Emergency ward/UPA 215 10.7 120 14.9 335 0.257 
Harm reduction program* 27 1.3 40 5.0 67 0.000 
Therapeutic community 87 4.4 35 4.3 122 0.962 
Wants to undergo treatment 1660 83.5 702 87.9 2362 0.168 
Arrest in the previous year* 836 41.7 389 48.0 1225 0.107 
Lifetime history of imprisonment*  791 39.8 425 52.7 1216 0.014 

*Values unavailable (0.1% among domiciled and 0.5% among homeless users), refusals, does not know, ** Center 

for Psychosocial Care in Addiction 

 

Figure S4 - Correspondence analysis, Sociodemographic Section 

 

 

Figure S5 - Correspondence analysis, Drug Use Section 

 



Figure S6 - Correspondence analysis, Sexual Behavior Section 

 

Figure S7 - Correspondence analysis, Section on Social and Treatment Services and Criminal Justice 
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