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Abstract: Chronic substance use and abuse may associate with the occurrence of
several negative events that affect people’s quality of life. In this study, we investigated
the relationship between the use of substance types and the distinct domains of quality
of life as assessed by the WHOQOL-bref. Participants were 105 Brazilian adults from a
community sample (mean age = 23.91, SD = .51; 57.14% women). Results revealed
that impairments in quality of life were detected only for use of cocaine and anxiolytic
drugs; unexpectedly, there was a tendency toward positive relationships between the
use of stimulant substances and quality of life. Prevalence rates of moderate use of
tobacco, alcohol and marijuana were very high. Findings are discussed considering
earlier studies and the possibility of an idiosyncratic composition of the sample
employed in the study.
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RELACAO ENTRE USO DE SUBSTANCIAS E QUALIDADE DE VIDA EM UMA
AMOSTRA COMUNITARIA DE ADULTOS

Resumo: O uso continuo e o abuso de substancias psicoativas podem estar associados
a ocorréncia de diversos eventos negativos, impactando na qualidade de vida das pes-
soas. No presente estudo, foi investigada a relagao entre nove distintas substancias e os
diferentes dominios da qualidade de vida avaliados pelo instrumento WHOQOL-bref.
Os participantes foram 105 adultos de uma amostra comunitaria (média de idade =
23,91, DP = 0,51; 57,14% mulheres). Os resultados revelaram prejuizos na qualidade
vida apenas para o uso de cocaina e de ansioliticos, além de uma inesperada tendéncia
de relacionamento positivo entre uso de estimulantes e qualidade de vida. Foram muito
altas as prevaléncias para uso moderado de tabaco, dlcool e maconha. Os resultados
sao discutidos a luz de estudos anteriores e sob a possibilidade da configuragao idiossin-
cratica da presente amostra.

Palavras-chave: drogas; psicopatologia; bem-estar; satde; avaliacao psicoldgica.

EL CONSUMO DE SUSTANCIAS Y LA CALIDAD DE VIDA

Resumen: El uso crénico de sustancias y abuso asociado con la ocurrencia de eventos
de la vida que tienen un impacto en la calidad de vida de las personas. En el presente
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estudio, se emplearon modelos multivariados en un intento de investigar la contribu-
cién individual de cada sustancia en la explicacién de los distintos dominios de la calidad
de vida evaluada por el WHOQOL-BREF. Los participantes fueron 105 adultos brasi-
lefios (edad = 23.91, SD = 0,51 significar; las mujeres 57,14%). Los resultados revela-
ron que las deficiencias en la calidad de vida se asocian Unicamente con el uso de la
cocainay las drogas ansioliticas. Prevalencia del consumo moderado de tabaco, alcohol
y marihuana fueron marcadamente mas alta que se informé anteriormente. Los resul-
tados se discuten a la luz de los estudios previos y la posibilidad de una composiciéon
peculiar de la muestra empleada en el estudio.

Palabras clave: drogas; psicopatologia; salud y bienestar; salud; evaluacién de la
psicologia.

Introduction

Psychoactive substances somehow alter the user’s state of consciousness (Seibel,
2010). Continued use and abuse of these substances are related to the occurrence of
various events in people’s lives, such as health impairments and involvement in
accidents (Baylen & Rosenberg, 2006; Gramenzi et al., 2006; Van Dyke & Fillmore,
2015; Waziry, Jawad, Ballout, Al Akel, & Akl, 2016; Zador, Krawchuk, & Voas, 2000),
psychopathological conditions (Davis, Uezato, Newell, & Frazier, 2008; Klimas, Neary,
McNicholas, Meagher, & Cullen, 2014; Sher & Trull, 2002), interpersonal violence
(Choenni, Hammink, & van de Mheen, 2015; Shorey, Stuart, & Cornelius, 2011) and
social, labor, and academic impairments (Galea, Nandi, & Vlahov, 2004). Because of the
negative effects in various areas of life, substance use can impact people’s overall
quality of life (Qol), that is, people’s integrated assessment of their goals, values,
resources, and experiences (Machado & Bandeira, 2012; Orley & Kuyken, 1993). QoL is
a subjective and multidimensional construct, which involves individuals’ perception of
their concerns, expectations and patterns (The Whogqol Group, 1998). In this research,
the relationship between substance use and different domains of quality of life is
explored in a sample of Brazilian adults.

There is ample evidence linking substance use to reduced QoL (Zubaran & Foresti,
2009). More specifically, the state-of-the-art literature reveals that substance use is
associated with declines in a wide range of QoL domains, including physical, social,
psychological, labor, academic and financial functioning (Rudolf & Watts, 2009). In
some cases, damage may occur in specific domains. In the case of alcohol, negative
consequences of chronic use include debilitating diseases (Gramenzi et al., 2006), as
well as losses in the individual’s social network (Martins, Ribeiro, Baracho, Feital, &
Ribeiro, 2012). As for other substances, the damage may be more diffuse. To give an
example, the constant use of crack/cocaine seems to impact several domains of QoL
(Narvaez et al., 2015). In addition, cocaine users seem to experience lesser satisfaction
with life compared to those who use other types of substances (Havassy & Arns, 1998).
In short, there are differences in the harm caused by the use of each substance, and
generalizations to all types of users are impossible (Rudolf & Watts, 2009).

The connection between substance use and quality of life has increasingly been
taken into account in the current perspectives of health assessment and intervention.
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Quality of life has been focused both on the evaluation of chemical dependence
(Zubaran & Foresti, 2009) and on its treatment (Laudet, 2011). Increases in quality of life
have been considered criteria to characterize the success of an intervention in the area
(Pasareanu, Opsal, Vederhus, Kristensen, & Clausen, 2015). This justifies the proposal of
detailed investigations, which seek to understand in greater depth the relationship be-
tween the use of specific substances and the different impaired or unaltered domains of
Qol. Regarding the relevance, studies of this nature can provide useful information for
decision making in health interventions, permitting more effective resource allocation.

One of the problems related to studying substance use and QOL is the fact that
part of the individuals consumes various substances (Conway et al., 2013). Due to the
collinearity between the use of different substances, the association between the use
of any substance and a domain of quality of life can be skewed without statistical
control of the overlapping of the variables in relation to the other substances. Thus, a
strategy to better understand the specific relationship between each substance and
the domains of QL is through multivariate models that control the shared variance
among the use of the various substances. This partial relationship with QoL, beyond
the bivariate relationships usually reported, may help to better specify the unique
damage associated with each substance.

The aim of this study is to investigate to what extent the use of various legal and
illegal substances impacts the dimensions of QoL as assessed by means of the WHO-
QOL-bref. We sought to understand the partial contribution of each substance to the
explanation of QoL by controlling for the effect of the use of other drugs. This permits
a more specific understanding of the possible impact of substance use on different
dimensions of people’s QoL. Secondarily, we also aimed to investigate the prevalence
rates of light, moderate and heavy use of nine different substances in the sample.

Method
Participants

The participants were 105 adults between 18 and 55 years old (mean = 23.91 years,
SD = 0.51, 57.14% women), who answered the questionnaire online. It is a non-proba-
bilistic convenience sample of individuals from the Brazilian general population, con-
sidering that the link to participate in the research was published on a social network
(Facebook). The most prevalent level of education was Incomplete Higher Education
(58.10%), while the modal income category was superior to R$ 8,000.00 (33.33%).
Regarding ethnicity, 88.57% of the participants declared themselves white, 9.52%
brown, 0.95% black and 0.95% yellow.

Instruments
Alcohol, Smoking and Substance Involvement Screening Test (ASSIST, Henrique, De
Micheli, Lacerda, Lacerda, & Formigoni, 2004; The ASSIST Group, 2002). Used to detect
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abuse or dependence on alcohol, cigarettes and other psychoactive substances, it con-
tains eight questions on the use of nine classes of psychoactive substances: tobacco,
alcohol, marijuana, cocaine, stimulants, sedatives, inhalants, hallucinogens and opiates.
The questions address use in life (question 1), use in the past three months (question 2),
craving (question 3), problems related to use (question 4), concern about the use by
people close to the user 5), impaired performance of expected tasks (question 6), un-
successful attempts to cease or reduce use (question 7), use of injectable substances
(question 8). In all seven first questions, the individual should indicate a score for each
substance, being a “yes” or “no” answer to the first and final questions and frequen-
cy responses on a Likert scale for the other questions (e.g. “never” , “1 or 2 times”,
“monthly”, “weekly”, “daily or almost every day”). In this sample, the internal con-
sistency of the instrument based on the alpha coefficient was 0.88, when considering
the total number of items.

The World Health Organization (WHO) recommends some cut-off points in the in-
strument, which can be used to screen for possible disorders. In the case of the alco-
hol, scores of 0 to 10 are classified as abstemious or low-risk use, 11 to 26 points as
moderate use, and 27 or more points as heavy use. For the other substances, the WHO
suggests classifying scores from 0 to 3 as abstemious or low-risk use, from 4 to 26 for
moderate use, and 27 or more as heavy use.

Quality of life assessment questionnaire — short version (WHOQO-bref; The WHOQOL
Group, 1998). It is a self-reported instrument, containing 26 items that evaluate the
general (2 items) and specific (24 items) aspects of people’s quality of life. The specific
items are distributed in four domains: physical, psychological, social relationships and
environment. All items are scored on a Likert scale from 1 to 5 points. In this study, the
internal consistency of the WHOQOL-bref was assessed using the alpha coefficient,
with 0.84 for the total scale, 0.73 for the physical domain, 0.76 for the psychological,
0.80 for social relationships and 0.77 for the environment.

Procedures

The project received approval from the Research Ethics Committee of the Univer-
sity of Sdo Francisco. The data collection was done using the resource Google Docs,
which permitted the creation of an online questionnaire in which the tools were
made available for application. The link was posted on a social network (Facebook)
on the primary author’s main page and remained available for 15 days. The text that
preceded the link informed the academic nature of the research and its authori-
zation by the Research Ethics Committee, in addition to its voluntary nature. Upon
access, a Free and Informed Consent Form was displayed for each participant, de-
scribing the objectives and nature of the study. The participants only had access to
the research instruments after confirming that they were 18 years of age or older and
agreed to consent term.
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Data analysis

Descriptive statistics (mean, frequency, standard deviation) were used in the de-
scription of the data. The normality assumption of the data was investigated using the
Kolmogorov-Smirnov test, which revealed significant deviations from normality in
some of the variables, as presented below, in Table 1. Based on this result, robust anal-
ysis strategies were employed to minimize bias in the parametric estimates of the
models (Erceg-Hurn & Mirosevich, 2008). The linear relationship between the research
variables was investigated using two approaches: bivariate and multivariate. For the
first case, Spearman’s rho ordinal coefficient was used to quantify the strength of as-
sociation between the variables. For the second case, multivariate linear regressions
were used in combination with the bootstrap method to predict the QoL dimensions
based on the nine subscales of the ASSIST (tobacco, alcohol, cannabis, cocaine, stimu-
lants, sedatives, inhalants, hallucinogens and opioids). Resampling tends to produce
better approximations of the theoretical distribution of the statistical tests (F and t)
used in the multivariate regression analysis (Erceg-Hurn & Mirosevich, 2008) are based
on. In view of the small sample size (n = 109), possible deviations from normality and
a large number of predictors in each model (nine), we decided to relate the adjusted
R2 coefficient in order to quantify the explained variance in each dependent variable.
This coefficient tends to be less biased in small samples. The analyses were developed
in IBM SPSS 20.

Results

The descriptive analysis of the variables is presented in Table 1. The sample specifi-
cally presented a trend towards lower scores in the subscales of the ASSIST (positive
asymmetry), and a trend towards high scores in the dimensions of the WHOQOL-bref
(negative asymmetry). The substances in the ASSIST that demonstrated greater varia-
tion (standard deviation) in the endorsed scores were cannabis, tobacco and alcohol,
in decreasing order.

Next, a more detailed analysis of the ASSIST variables was developed, aiming to
investigate the prevalence rates of abstemious or low-risk use, moderate use or heavy
use for each substance. The findings have been displayed in Table 2. As noticed, the
most reported substances were tobacco, alcohol and cannabis, with very similar preva-
lence rates in the three categories (except because there was no case of heavy canna-
bis use). For the other substances, most cases were classified in the abstemious or
low-risk use category, some cases (between 2 and 17.2%) in the moderate use catego-
ry, and no case (except for hypnotic drugs, with one case), in the heavy use category.
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Table |. Descriptive analyses of research variables.

Minimum-maximum Mean Standard deviation Asymmetry p*
ASSIST
Tobacco 0-29 6.53 7.28 0.99 0.001
Alcohol 0-28 12.87 6.46 0.50 <0.001
Cannabis 0-26 6.94 7.66 1.04 0.003
Cocaine 0-25 1.46 4.34 3.8l <0.001
Stimulants 0-9 1.20 2.34 1.94 <0.001
Inhalants 0-12 1.23 2.36 231 <0.001
Sedatives 0-28 |.84 4.70 3.30 <0.001
Hallucinogens 0-14 1.53 2.87 2.14 <0.001
Opioids 0-6 0.16 0.85 5.71 <0.001
Total 5-120 32.65 25.85 1.26 0.055
WHOQOL-bref
Physical 16-35 27.85 3.96 -0.61 0.153
Psychological 11-29 22.86 3.49 -0.96 0.013
Social 6-15 11.02 2.19 -0.23 0.019
Environment 17-39 30.02 4.76 -0.51 0.536
Total 66-116 93.28 10.63 -0.15 0.932

Note. * p-value of Kolmogorov-Smirnov test, which tests the null hypothesis about the normal distribution of the data.

Source: The authors.

Table 2. Prevalence of usage categories for each substance.

Abstemious or low-risk use (%) Moderate use (%) Heavy use (%)
Tobacco 47.6 51.5 1.0
Alcohol 40.8 54.4 4.9
Cannabis 44.9 55.1 0
Cocaine 88.8 1.2 0
Stimulants 86.0 14.0 0
Inhalants 89.1 10.9 0
Sedatives 85.1 13.8 I.1
Hallucinogens 82.8 17.2 0
Opioids 98.0 2.0 0

Source: The authors.
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The next step was the bivariate assessment of the linear relationship between the
variables using Spearman’s ordinal coefficient. The results have been displayed in Ta-
ble 3. As observed, overall, the correlations between substance use and QoL were very
small, despite the trend towards a negative relationship pattern. The most expressive
coefficients were found for the correlation between cocaine use and the environment
dimension of the WHOQOL (rho = -0.31), and between the use of sedatives and all
dimensions of the WHOQOL, physical (rho = -0.30), psychological (rho = -0.26), social
(rho = -0.22), environment (rho = —-0.23) and total (rho = —0.25). Even the correlation
between the total scores of both instruments — variables with greater variance when
compared to the others — was low (rho = -0.14).

Table 3. Spearman correlations between quality of life dimensions and substance use.

WHOQOL

ASSIST

Physical Psychological Social Environment Total
Tobacco 0.02 —-0.02 —0.04 —=0.11 —0.05
Alcohol —0.07 —0.14 -0.17 0.00 —0.05
Cannabis —0.06 —-0.10 —0.12 —0.09 —0.09
Cocaine 0.05 —0.05 —0.04 —0.3** —-0.17
Stimulants 0.05 0.01 0.00 —0.05 0.00
Inhalants —0.04 —0.01 —0.02 —0.04 —0.04
Sedatives —0.30%* —0.26** —0.22%* —0.23%* —0.25%*
Hallucinogens 0.13 0.03 0.14 0.05 0.11
Opioids —-0.09 —-0.15 —-0.15 —-0.19 —-0.14
Total —0.16 —-0.19 —-0.19 —0.13 —0.14

Note. * p<0.05; ** p<0.01

Source: The authors.

Although the correlation coefficients inform about the relationship between the
research variables, it is a type of bivariate analysis that does not control the effect
sizes by the shared variance with other potentially related variables. Thus, multivariate
linear regression analyses were conducted to estimate the unique partial relationship
of each substance with the quality of life dimensions. There were five multivariate
linear regression models: four predicting each WHOQOL-bref dimension (physical,
psychological, social and environmental), and one predicting the total WHOQOL-bref
score. In each model, the predictors were the ASSIST variables, that is, the total scores
for the use of tobacco, alcohol, cannabis, cocaine, stimulants, inhalants, sedatives,
hallucinogens and opioids. The inspection of the redundancy among the predictors
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based on the Tolerance coefficient revealed no value below 0.10. Therefore, no varia-
bles need to be excluded from the model.

The results of these analyses are displayed in Table 4. In general, substance use was
able to explain a small portion of the QoL variance, between 3% (social and total) and
11% (environment). Only the model predicting the environmental dimension proved
to be significant. The predictors with betas significantly different from 0 were the use
of cocaine (-0.35) and sedatives (-0.27). It is also noteworthy that the use of sedatives
presented a consistent pattern of negative (small to moderate) relationship with the
dimensions of the WHOQOL-bref, even after controlling for the influence of the use
of other substances.

Table 4. Substance use predicting (betas) quality of life dimensions.

WHOQOL

Predictors

Physical Psychological Social Environmental Total
Tobacco =0.11* —0.15* 0.04* —0.15* =0.11*
Alcohol -0.19* —0.15* —-0.18 0.05* —0.06
Cannabis —0.05° 0.06* —-0.26 0.06* —0.06
Cocaine 0.11* —-0.08° 0.04* —0.35% -0.13°
Stimulants 0.20* 0.17 0.13* 0.30* 0.25*
Inhalants —0.03* 0.12 —0.02* —0.05* —0.04°
Sedatives —0.34* —0.36%* -0.13° —0.27* —0.26*
Hallucinogens 0.01* -0.01° 0.20* —0.06° 0.06*
Opioids —0.05° -0.12¢ -0.20° —-0.05° 0.08*
Adjusted R* 0.07 0.10 0.03 0.11 0.03
F 1.62 1.95 1.26 2.07* 1.32

Note. * Zero was included in the confidence interval of the estimated regression coefficients calculated based on the resampling
procedure. * p<0.05; ** p<0.01.

Source: The authors.

Discussion

This study has two main sets of findings. The first one, central to the objective of the
present study, concerns linear associations between substance use and QoL. The second,
in turn, concerns the prevalence rates found for low-risk use/abstinence, moderate use
and heavy use.

Both the correlational analyses and multivariate regressions presented mixed results
regarding the possible effect of substance use on the QoL of individuals. More specifi-
cally, only the use of cocaine and sedatives was related to the WHOQOL dimensions.
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In the case of cocaine, a negative linear relation of small to moderate magnitude (§ =
-0.35) was found with the environment domain. This finding reveals that, in the present
sample, cocaine use was associated with a greater negative perception of the quality
of the individual’s living environment was found, including his/her safety and resources
in general (financial, health, transportation, residence). Accordingly, other studies
have reported that cocaine use tends to influence mental health (Haasen, Prinzleve,
Gossop, Fischer, & Casas, 2005), especially among individuals with a background his-
tory of depression (Helmus, Downey, Wang, Schuster), and during abstinence after
intense use (Brown et al., 1998). Nevertheless, in this study, the impairment was found
to be specific to the environmental domain, and not to physical health, to positive and
negative affects or to relationships with significant others. One notable aspect,
however, is the sample composition in this study, which included almost 90% of white
individuals, one-third of whom gained an income superior to R$ 8,000.00. Thus, the
losses these individuals experienced may be mitigated by the availability of some
resources most of the population does not have. Therefore, this result should be
viewed with reservations. Being a correlational design, one cannot deny a possible
reverse effect either, responsible for the relationship between these variables. In other
words, unstructured environments with few incentives towards personal and profes-
sional development can facilitate cocaine use.

A predictor that merits detailed analysis is the use of sedatives. This category of
substances was negatively related to all domains of the WHOQOL-physical, psycho-
logical, social and environmental, and with the total score. One possibility is that,
among the substances analyzed, this was the most detrimental to the quality of life of
the people in the sample. Nevertheless, the modeling employed in this study does not
reveal the nature of the true causal effect that links both variables. In this case, the
impairment in the quality of life among users of anxiolytics and sedatives may exist
prior to the contact with the substance. In fact, there is evidence that the main mo-
tives that lead people to use this type of medicine include a reduced quality of life, in-
volving various physical, psychological, social and environmental aspects (Zagozdzon,
Kolarzyk, & Marcinkowski, 2013). Therefore, the findings reported here indicate a
consistent association, but do not permit establishing the causal orientation of the
relationship, and the reduced quality of life may be exactly the reason why these users
seek anxiolytic and sedative drugs. When without proper medical follow-up, of course,
the use of these substances through self-medication may also be partially responsible
for a decrease in quality of life, an effect that could be addressed in further research.

The associative pattern of stimulant use also deserves a separate analysis. All the
standardized regression coefficients were positive, but of low magnitude (0.13-0.30),
and did not reach statistical significance. The lack of significance indicates that the
confidence interval for the effect sizes included zero and that, therefore, associations
may be due to chance. It may also be the case that these positive relations of low mag-
nitude do exist and were not detected only because of the reduced statistical power
and sample size. In this case, although unexpected, the positive associations may be
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due to the idiosyncratic composition of the sample, composed of young, mostly white
individuals with favorable economic conditions. Thus, the economic situation may be
the exogenous variable responsible for both phenomena, that is, having the money to
buy stimulants and having favorable living conditions. This confounding variable
would need appropriate controls in studies with expanded samples, with greater so-
cioeconomic diversity. It should be emphasized that, in case of an endogenous rela-
tion (i.e. use of stimulants and QoL being associated because they are both influenced
by the socioeconomic level), the relationship between the variables may be null or
even inverse (Antonakis, Bendahan, Jacquart, & Lalive, 2010). This aspect should be
better investigated.

The second result refers to the usage prevalence estimates found for each substance
in the ASSIST questionnaire. Although most prevalence estimates are consistent with
the results reported in earlier studies (Medeiros, Rediess, Hauck Filho, Martins, &
Mazoni, 2012; Peuker, Fogaca, & Bizarro, 2006; Wagner & Andrade, 2008), the excep-
tions draw attention. A rather high percentage - superior to 50% — was classified in the
category of moderate-use on the ASSIST for tobacco, alcohol and cannabis. Although
alcohol abuse among young people is relatively more common when compared to
other individuals (Peuker et al., 2006), the moderate use of these three substances
was much higher than reported in other studies (Medeiros et al., 2012; Wagner &
Andrade, 2008). For the mere sake of illustration, in the study by Medeiros et al.
(2012), using a university sample from Rio Grande do Sul, the proportion of students
included in this same ASSIST category was 19.2% for tobacco, 12.9% for alcohol and
7.4% for cannabis. The indices found here are, therefore, noteworthy because they are
not typical of the pattern of substance use among young Brazilians. Further studies
with larger and more representative samples are required to ascertain whether this is
a trend for certain population groups or an idiosyncrasy of this sample.

An important limitation of this study is the sample composition, as already men-
tioned. There is evidence that socioeconomic status acts as a moderator in the rela-
tionship between personality traits and substance use (Sutin, Evans, & Zonderman,
2013). That is, characteristics that are risk factors in some portions of the population
may not be in others, because resources are available that mitigate their negative in-
fluence. As a research agenda, it would therefore be important to try and replicate
this study with economically more diversified samples, in order to verify if the effects
and prevalence rates found here are based on other contexts. In addition, it would be
desirable to investigate whether the effects reported here continue when investi-
gating the phenomenon in samples from other regions of Brazil. Overall, extended
samples in future studies will be central to judge the consistency of the parametric
estimates reported here.

Another noteworthy limitation is the lack of control over other variables that may
play a role, interfering with the relationship between substance use and quality of
life. Specifically, the presence of mental disorders may impact this relationship, which
is why this aspect should be addressed in future research. For example, in controlling
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for the presence of mental disorders, some regression coefficients may be greater
than those reported here if there are suppressive effects (Maasen & Bakker, 2001). A
suppression effect occurs when the relationship between the variables X and Y is
smoothened as a function of the omission of the variable Z from the model. If the
presence of some mental disorder acts as a suppressive variable, then the results may
be slightly different when testing the same model in a mixed community and psychiat-
ric-patient sample. In this study, there was no control in the sense of differentiating
individuals with or without a history of mental disorders or other medical conditions.
Therefore, investigating the stability of the model parameters reported herein in other
types of samples is still necessary.

Yet another point deserves a comment. Caution is due to the interpretation of
these findings as if they were causal evidence of a relationship between the variables.
The coefficients reported here characterize the partial relationship between the pre-
dictors and the dependent variables in the context of the model, but do not necessarily
reflect the true nature and causal flow acting on these variables. A two-way, mutually
influential relationship between substance use and quality of life is perfectly possible.
Attempts to generalize the results described herein should be made in view of this
important limitation.

The study represents a contribution to the Brazilian literature on substance use and
Qol, identifying specific associations between the use of certain drugs and impair-
ments in QoL dimensions. Even under the possibility of an idiosyncratic sample, the
findings reported here illustrate the importance of further investigating associations
between the variables across diverse population groups without incurring invalid
generalizations.
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