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Abstract

Background and Objective—Males and females who use methamphetamine (MA) differ in
socio-demographics, MA diagnoses, co-morbidities, and brain activity. The objective of this study
was to investigate sex differences in the characteristics of MA use and dependence in patients at a
Thai substance treatment center.

Methods—Demographic, MA use, and diagnostic data for 782 MA users were obtained by using
the Semi-Structured Assessment for Drug Dependence and Alcoholism (SSADDA), Thai version.
Categorical comparisons of males (n=413, 53%) and females (n=369, 47%) were made by chi-
square test. Factors significantly differentiating men and women with respect to MA dependence
were identified by logistic regression analysis controlling for demographic, diagnostic, and MA
use variables.

Results—Males admitted to residential drug treatment for MA use had an earlier age of onset for
both MA use (17.7+4.1 vs. 19.7£6.2 years, t=-5.3, p<0.001) and dependence (20.4+5.2 vs.
22.2+6.4 years, t=-3.6, p<0.001). Females were more likely than males to be MA dependent (79%
vs. 60%, y%1=33.7, p<0.001), and to experience MA withdrawal (65.3% vs. 48.9%, y?1=21.4,
p<0.001), withdrawal related hypersomnia (77.2% vs. 64.8%, y?;=14.5, p<0.001), fatigue (77.5%
vs. 70.3%, y?1=5.2, p=0.02) and psychomotor retardation (64.5% vs. 57.0%, y?1=4.5, p=0.03).
Similarly, females had heavier (e.g., largest daily amount (;(21=12.4, p<0.001), more frequent (/1/21
=5.1, p=0.02)) and greater lifetime episodes of MA use (121:24.1, p<0.001) than males. After
controlling for such variables by logistic regression, being female remained a significant factor
influencing the occurrence of MA dependence (OR=2.7, 95% CI=1.8-4.1, p<0.001). Shared
associated factors (or comorbidities) for MA dependence in both sexes included nicotine
dependence (in males; OR=4.1, 95% CIl=2.4-7.0, p<0.001 and in females; OR=2.4, 95%
Cl=1.3-4.4, p=0.007), greater lifetime episodes of MA use (in males; OR=3.5, 95% CI=1.9-6.4,
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p<0.001 and in females; OR=5.9, 95% CI=3.1-11.4, p<0.001) and more frequent use (in males;
OR=5.1, 95% Cl=2.8-9.1, p<0.001 and in females; OR=3.6, 95% CI=1.9-6.9, p<0.001). Comorbid
antisocial personality disorder predicted MA dependence in males only (OR=3.7, 95% CI=1.6-8.6,

p=0.002).

Conclusions—The current study highlights both common (e.g., nicotine dependence and
severity of MA use) and sex-specific differences (e.g., MA use/dependence characteristics and
comorbidities), including sex itself, with respect to MA dependence in a Thai treatment cohort.
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Introduction

Methamphetamine (MA), the most common amphetamine-type stimulant used globally, is
associated with a host of neuropsychiatric illnesses (e.g. psychosis (Cruickshank and Dyer,
2009, Grelotti et al., 2010), depression, and cognitive impairment (Scott et al., 2007,
Cruickshank and Dyer, 2009)) and chronic physical conditions (e.g. cardiovascular disease
(Kaye et al., 2007) and HIV infection (Montoya et al., 2013, Parsons et al., 2013)).
Beginning in 2003, the Thai government enacted a national drug policy whose primary
objective was to reduce the demand and supply of illicit drugs, especially MA (commonly
known as speed or “yaba”). This policy included a drug user rehabilitation law, which
required all identified illicit drug users to participate in a drug treatment program (Vongchak
et al., 2005). Despite this policy, continued upward trends in illicit use were noted in 2008,
with more than 80% of illicit-substance using Thais identifying MA as their primary drug of
use (UNODC, 2011). Such trends were also associated with changing patterns of MA use,
including a shift from primarily male laborers (who used the drug to work longer hours) to
individuals doing so for purposes of recreation and performance enhancement (for reasons
of curiosity, sexual activity, motorcycle racing, weight loss and school productivity),
particularly among adolescent Thais of both sexes (Sherman et al., 2008, Sherman et al.,
2009, Cohen, 2014).

Heritability for MA dependence is moderate (~30%) (Tsuang et al., 1998, Kendler et al.,
2000), and prior studies have weakly supported a host of candidate genes (i.e., BDNF,
CYP2D6, GSTM1, SLC22A3, AKT1, GABRG2) as possibly associated with MA abuse or
dependence (Bousman et al., 2009). In addition, antisocial characteristics (Herman-Stahl et
al., 2007), recent drug (alcohol, nicotine, or cannabis) use, positive attitude toward MA use,
and peer pressure toward MA use (Sattah et al., 2002) are associated with MA use disorders.
Interestingly, male and female MA users are different with respect to socio-demographics,
co-morbidities, pattern of use, and response to treatment (Supplementary table 1). In
addition, brain structures and functional activities have also been reported to be different
between sexes; male MA users had more hyperintensity of white matter, smaller corpus
callosum and less perfusion of parietal and occipital areas compared to females (Bae et al.,
2006, Dluzen and Liu, 2008).
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There have been a few prior published studies about sex differences in MA use in Thailand,
a country ranked among the top worldwide for lifetime prevalence of MA use in the past
decade (UNODC, 2003). However, differences between the sexes have not been examined
since the enactment of new drug law enforcement policies, affording an opportunity to
evaluate potentially new and/or changing patterns of MA use between the sexes. While other
studies have investigated sex differences in inpatient MA users in other countries, a number
of variables have not been investigated, including, for instance, severity and symptoms of
MA-dependence, MA withdrawal, and factors influencing the dependence trait by sex.
Morever, the chosen Thai context differs in several important respects (Hser et al., 2005, He
et al., 2013), including the criteria for hospitalization (since under the new policy, Thai
treatment centers hospitalized all levels of MA use severity ranging from problematic use
but no dependence to severe dependence). Therefore, in addition to analyses of sex
differences in MA use and dependence, the current cohort also provided an opportunity for
directly comparing individuals with and without MA dependence. Thus, the purpose of this
study was to investigate sex differences in the characteristics of MA use and dependence and
related factors in a population of inpatient MA users. The results from our study may
provide information for development of assessment, treatment and prevention strategies in
each sex.

Materials and Methods

We evaluated demographic, diagnostic, and MA use variables collected using the Semi-
Structured Assessment for Drug Dependence and Alcoholism (SSADDA — Thai version) as
part of ongoing studies of MA users (n=990) from across the country. Subjects agreed to be
hospitalized for four months of residential (i.e., inpatient) drug treatment at the Princess
Mother National Institute on Drug Abuse and Treatment (Thanyarak Institute) located in
central Thailand (near Bangkok) during 2007-2011 (Kalayasiri et al., 2010, Intharachuti,
2012, Kalayasiri et al., 2014), a period immediately following implementation of the Thai
government's new drug policies. The treatment program mainly used a modified therapeutic
community program. Subjects and measures have been described elsewhere (Kalayasiri et
al., 2014), but in brief, individuals aged 18 years or older with more than 10 episodes of
lifetime MA (often called “yaba”) use were included without sampling; all available patients
were invited for screening and informed consent, excluding those with primary psychotic
(schizophrenia or bipolar affective disorder) or neurological (e.g., cerebrovascular disease,
epilepsy) disorders. We also excluded participants with mood disorders due to small samples
(five males and one female) or other primary illicit substance (opioid, cannabis, inhalants,
kratom or Mitragyna speciosa) dependences (n = 208), resulting in a final study sample of
782 MA-using individuals. Written informed consent was obtained before research
participation. The study was approved by the appropriate ethics committees at the Faculty of
Medicine, Chulalongkorn University (Med Chula IRB), Thanyarak Institute for Drug Abuse,
and Thailand Ministry of Public Health.

The SSADDA is a comprehensive interview used to diagnose various substance-related and
other psychiatric disorders, including antisocial personality disorder (ASPD), based on the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria
(Pierucci-Lagha et al., 2007). The SSADDA was previously translated into Thai for the
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study of the genetics of opioid (Malison et al., 2011) and MA dependence (Kalayasiri et al.,
2014) and been previously shown to have a high inter-rater/inter-instrument reliability
(Malison et al., 2011, Kalayasiri et al., 2014). Rigorous quality control (including ten
practice-interviews required for each beginning interviewer prior to data collection and
regular cross-editing) for the SSADDA interview was applied based on established practice
with the English version in the US (Kalayasiri et al., 2014). The instruments were
administered as computerized versions and performed onsite at the treatment center by a
team of six interviewers, each with a bachelor's degree in psychology or higher and
specifically certified in the SSADDA protocol. Half of the interviewers were psychologists
employed at the treatment center (and potentially involved in the care of patients if requested
by attending clinicians). Sex was identified by using data from the national identity data
with no gender match between interviewers and respondents.

Severity of MA dependence was defined by the number of DSM-1V criteria met for MA
dependence (3-5 = moderate, 6-7 = severe) (Kalayasiri et al., 2006, Kalayasiri et al., 2010).
For MA withdrawal, 9 symptoms were ascertained via the SSADDA, including feeling
depressed, feeling restless, feeling fatigued, insomnia, hypersomnia, craving for MA,
psychomotor retardation, increased appetite, and having nightmares that occurred most
nights for two days or longer when MA use was stopped or reduced. Severity of MA
withdrawal was classified into 3 levels including mild, moderate, and severe (1-3, 4-6, and
7-9 symptoms, respectively).

Statistical analysis

Results

Data were assessed for normality both by visual inspection and by Kolmogorov—Smirnov
testing. Non-normally distributed data were log transformed, and if still non-normal,
categorized as non-continuous variables for further analysis. Males and females were
compared with respect to demographics, diagnoses, MA-use variables, severity of MA
dependence, and severity of MA withdrawal symptoms by using chi-square test or
independent t-test when appropriate. Statistically significant variables in the initial analyses
were then controlled in the adjusted model for sex difference by using logistic regression
analysis. Demographic, diagnostic, and MA use variables were compared between
individuals with and without MA dependence in both the total and sex specific groups by
chi-square test or independent t-test. Effects of sex on MA dependence symptoms were
tested by logistic regression analysis, controlling for variables identified as distinguishing
men and women in the above analyses. Factors that achieved statistical significance (p<0.05)
or were nearly significantly (p<0.10) associated with MA dependence in each sex were
subsequently analyzed using logistic regression to identify factors that predicted the trait in
males and females.

Table 1 shows demographics and comorbid diagnoses for Thai and Thai-Chinese males (n =
413; 53%) and females (n = 369; 47%). Females were older (27.7+7.1 vs. 25.846.4, t=-3.9,
p<0.001), less likely to be married (9.2% vs. 22.3%, ;(22:30.9, p<0.001) and employed
(9.8% vs. 47.5%, ;(21:132.8, p<0.001) and had fewer years of education (7.6+2.8 vs.
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8.5+2.8, t=4.5, p=0.03) than male MA-users. Regarding comorbidity, males were more
likely to have ASPD than female participants (17.9% vs. 6.2%, ;(21:24.5, p<0.001).
However, history of conduct disorder, alcohol and nicotine dependence did not differ
between the two groups.

With respect to MA use and dependence variables, males had earlier onset of MA use --
about 17.7 years of age compared with 19.7 years in females (t=-5.3, p<0.001) -- and had an
earlier onset of dependence at about 20.4 years compared with 22.2 years in females (t=-3.6,
p<0.001). However, female users were more likely to be dependent on MA (y%1=33.7,
p<0.001), to be more severely dependent (;(21:4.9, p=0.03), to use more MA (lifetime
episodes; ;(21:24.1, p<0.001) and with greater intensity (daily MA pills; ;(21:12.4,
p<0.001), and frequency (days per month of MA use; y?1=5.1, p=0.02) during periods of
heaviest lifetime use. In contrast, duration of MA use, route of MA use, and the severity of
MA withdrawal did not differ between groups (although sex-related differences in patterns
of MA withdrawal symptoms were noted; see below) (p>0.05; Table 2). With respect to the
adjusted model — adjusted for sex difference by controlling for demographic, diagnostic, and
MA use variables -- females were more likely to be educated less than 9 years (OR=1.6,
95% CI=1.0-2.4, p=0.034), be widowed, divorced or separated (OR=2.2, 95% Cl=1.1-4.3,
p=0.019), and be unemployed (OR=8.0, 95% CI=5.2-12.4, p<0.001); and less likely to have
ASPD (OR=3.7, 95% Cl=2.2-6.4, p<0.001), compared to males. In addition, females were
more likely to have initiated MA use later than males (age of onset > 18 years old; OR=2.7,
95% CI=1.7-4.2, p<0.001) and use MA with greater intensity during the heaviest period of
use (daily MA pills = 5; OR=1.5, 95% CI=1.0-2.3, p=0.045) (Table 3).

Regarding specific DSM-1V criteria for MA dependence, females more frequently endorsed
6 of the 7 items, including spending time on activities necessary to obtain the substance, use
of the substance, or recovering from its effects ( ;(21:31.2, p<0.001), continuing to use
despite knowledge of having a persistent physical or psychological problem (;(21:10.6,
p=0.001), persistent desire or unsuccessful efforts to cut down or control substance use
(;(21:10.9, p=0.001), using larger amounts or over a longer period than was intended
(;(21:45.0, p<0.001), tolerance (;(21:6.8, p=0.009) and experiencing withdrawal symptoms
(;(21:21.4, p<0.001) (Figure 1). The criterion “important social, occupational, or
recreational activities are given up or reduced because of substance use” did not differ
between the two groups. In term of withdrawal symptoms, larger numbers of females
reported hypersomnia (;(21:14.5, p<0.001), fatigue (/1/21:5.2, p=0.02) and psychomotor
retardation ()(21:4.5, p=0.03) whereas other symptoms did not reach statistical significance
(Figure 2).

With respect to categorical comparisons of MA dependent vs. non-dependent individuals
(Supplementary table 2), those with MA dependence in the total sample were less likely to
be married (p=0.004) and employed (p<0.001), more likely to be dependent on alcohol
(p<0.001) and nicotine (p<0.001), have ASPD (p<0.001), have earlier onset of MA use
(p=0.001), have longer history of MA use (p=0.001), use more MA on a daily (p<0.001) and
monthly basis (p<0.001) during their period of heaviest use, as well as have more lifetime
episodes of MA use (p<0.001). Likewise, being currently unmarried (p=0.039), unemployed
(p=0.006), having comorbid alcohol dependence (p<0.001), nicotine dependence (p<0.001)
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and ASPD (p<0.001), having earlier onset of MA use (p=0.003), and having longer history
of MA use (p<0.001) were associated with MA dependence in males, while alcohol
(p=0.032) and nicotine dependence (p<0.001) were associated with MA dependence in
female MA users. In both sexes, individuals with MA dependence were more likely to have
greater daily (p<0.001) and monthly MA use (p<0.001) during the periods of their heaviest
use as well as having more lifetime episodes of MA use (p<0.001). With respect to logistic
regression analysis, nicotine dependence (in males; OR=4.1, 95% Cl=2.4-7.0, p<0.001 and
in females; OR=2.4, 95% Cl=1.3-4.4, p=0.007), severe MA-use (e.g., > 1000 episodes of
use in their lifetime; in males; OR=3.5, 95% C1=1.9-6.4, p<0.001 and in females; OR=5.9,
95% CI=3.1-11.4, p<0.001), using MA 15 or more days per month during the heaviest use
period (in males; OR=5.1, 95% CI=2.8-9.1, p<0.001 and in females; OR=3.6, 95%
Cl=1.9-6.9, p<0.001)) were predictors of MA dependence in both sexes. However, comorbid
ASPD predicted MA-dependence in males only (OR=3.7, 95% CI=1.6-8.6, p=0.002) (Table
4).

To determine whether sex itself was as an independent predictor for MA dependence (Table
4), we used logistic regression analysis, controlling for the above-identified, MA-
dependence associated factors. Accordingly, the result showed a remaining influence of
being female on the occurrence of MA dependence (OR=2.7, 95% CI1=1.8-4.1, p<0.001).

Discussion

It is first important to note that our study did not employ systematic population-based
sampling — our study population consisted of patients being treated at a specific treatment
center. As such, we cannot draw conclusions regarding populations other than the one under
study. Results based on this kind of sampling must reflect various well-known ascertainment
biases. With that major caveat in mind, the four main findings of our study with respect to
this sample are: 1) onset of MA use and dependence was earlier in males as compared to
females 2) females were more likely to experience MA withdrawal, (especially
hypersomnia), 3) females were more likely to be MA dependent and to use MA more
heavily than males, and 4) nicotine dependence is an associated factor shared by MA
dependent men and women, whereas ASPD is more characteristic of males.

The onset of substance use disorders most often occurs during the late teenage to early adult
years, or roughly 18-27 years of age with mean age at 19.9 years according to epidemiologic
surveys in the United States (US) (Kessler et al., 2005, Compton et al., 2007). Results from
the 2012 US National Survey on Drug Use and Health reported that 19.7 years was the
average age of onset for new US MA users (SAMHSA, 2013), which is similar to that for
other illicit drugs. Since that report considered a population-based sample and ours a clinical
sample of sufficient severity to require hospitalization, it is not surprising that age of onset in
our sample tended to be earlier, although other factors could explain the difference-- for
instance, the shifting trends of MA use in adolescent Thais. Prior studies of MA using
populations have suggested potential differences between men and women. For example,
although Brecht et al. (Brecht et al., 2004) found no sex differences in overall residential and
outpatient US populations with respect to age of first MA use, they noted that females
progressed more quickly to becoming regular users of the drug than males. In a study of
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Taiwanese MA users in a detention center, Lin et al. (Lin et al., 2004) found that females
were significantly younger at the time of first use, a finding the authors suggest might have
been explained by military service requirements for men (a duty hypothesized to protect
them from illegal drug exposure in late teenage to early adulthood). In contrast to these, we
found evidence for an earlier onset of MA in Thai males and comparable rates of
progression from use to dependence among males and females. While reasons for these
differences are unclear, we hypothesize that our findings may be related to risky behaviors,
including sexual behavior as suggested by prior work in adolescent males in Thailand
(Ruangkanchanasetr et al., 2005, Liu et al., 2006, Assanangkornchai et al., 2007), the effect
of law enforcement focusing on males which could recruit male MA-users into the treatment
program earlier than females, and the societal difference in the response to substance use
among males compared to females in terms of attitude toward males as having more severe
and problematic substance use and negative consequence than females. It is worth noting,
however, that despite an earlier age of MA use onset in males, females more commonly met
criteria for MA dependence. The dissociation is remarkable, insofar as early age of onset has
often been suggested to associate with increased chances of dependence. We speculate that
differences between males and females in our treatment cohort may account for our finding.
For example, females in our cohort were older at the time of recruitment, which might
associate with later MA onset compared to males. In addition, we speculate that age of onset
and sex difference might contribute to severity of MA dependence independently.
Nevertheless, earlier age of onset is still associated with the occurrence of MA dependence
in the total group.

Regarding MA withdrawal symptoms, our result showed that females were more likely to
experience MA withdrawal symptoms (but not greater withdrawal severity), a finding that is
partly consistent with another prior MA inpatient study (He et al., 2013). The difference
between studies were that ours found the withdrawal symptoms more common in females
were hypersomnia, fatigue and psychomaotor retardation, whereas He's study found chilly
feeling and sweating were more common in females. However, these differences may be
accounted for by the differences in symptoms ascertained. Ours used criteria from the
SSADDA, which are more specific to MA withdrawal (e.g. depressed mood, hypersomnia,
increased appetite, psychomotor retardation); the other study's criteria did not include all of
these symptoms (He et al., 2013). Instead, they used 16 general criteria for substance
withdrawal such as chilly feeling, sweating, runny nose, palpitation or insomnia. Although
the biological mechanisms underlying sex differences in MA withdrawal are unknown, the
higher rate of MA-withdrawal in females may be related to the heavier MA use observed in
dependent females.

Our findings showed that females in this sample were more likely to be MA dependent and
to use MA more heavily than males, and this is consistent with prior studies (Kim and
Fendrich, 2002, Dluzen and Liu, 2008, Gonzales et al., 2008). Reasons for this difference
are unknown, but biological factors may well be involved. For example, females have been
shown to be more vulnerable to the reinforcing effect of psychostimulants (Lynch et al.,
2002, Roth et al., 2004), and experience MA as more euphorigenic than males during the
follicular, estrogen-related phase of their menstrual cycle (Lynch et al., 2002). Females also
have less neuronal toxicity as measured by the severity of brain white matter hyperintensities
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(Bae et al., 2006) and have less dopamine release in response to psychostimulant
administration (Munro et al., 2006). Environmental and/or psychosocial factors are also very
likely to be important - specifically, since our study focused on a hospitalized MA sample,
factors that differentially influence men and women with respect to entering into inpatient
drug-treatment. For example, sex differences in responsibilities for the care of children
and/or family might differentially influence decisions to electively pursue such a prolonged,
residential rehabilitation program, or males are possibly focused by law enforcement and
thus more likely to enter treatment program at a lower dependence threshold than females.
Some studies (Green, 2006, Greenfield et al., 2007) have noted that female substance users
reported being less likely to enter a treatment program as compared to males over their
lifetime as a result of pregnancy and childcare responsibilities. In contrast, however, Senjo
(2005) reported a greater willingness to enter a treatment program among female as
compared to male MA dealers (albeit a group that comprised primarily of heavy users). Lin
et al. (2004) found that MA female users in Taiwan were more likely to seek treatment than
males, a finding they interpret as relating to the greater perceived need for treatment
associated with mood disorder (especially depression, which is more common in females).
Major depressive episode was excluded from analysis in our study due to the small number
of individuals affected.

In addition to the above, we also identified other factors associated with the occurrence of
MA dependence that were shared by men and women including nicotine dependence.
Nicotine is a legal drug believed to serve as a gateway for subsequent illegal drug use via
both biological and psychosocial mechanisms (Senjo, 2005, Green, 2006, Alegria et al.,
2013). ASPD, a more common disorder in males than in females in general (Swanson et al.,
1994, Moran, 1999, Grant et al., 2004, Compton et al., 2005, Alegria et al., 2013) and in our
sample in specific, has been widely associated with various substance use disorders,
including that for MA (Kleinman et al., 1990, Goldstein et al., 2007, Glasner-Edwards et al.,
2010, Howard et al., 2010, Yang et al., 2014), especially in institutional settings (Regier et
al., 1990). Moreover, substance use in individuals with ASPD was also found to correlate
with greater substance-related problems compared to those without ASPD (Westermeyer and
Thuras, 2005, Goldstein et al., 2007). Thus, our findings that male MA users had higher
prevalence rates of ASPD than female users (17.9% vs. 6.2%) is consistent with the broader
illicit substance use literature in general and with other studies of ASPD and MA
specifically (Lin et al., 2004).

Among the strengths of our study is the larger number of the MA subjects included in the
analysis compared to other studies to date. To our knowledge, our study is also the first to
examine the severity and symptoms of MA-dependence, as well as MA-dependence
associated factors according to sex. These findings may be important implications for sex-
specific approaches to the treatment of MA users in Thai substance treatment centers, and
perhaps in other populations as well. For example, if replicated, particular attention to the
symptomatic management of MA withdrawal in females may be warranted or, in terms of
policy, the government should provide a strategy to carefully monitor female MA-users
based on the results showing that females were more likely to be MA dependent and to use
MA more heavily than males. In addition, greater research into the shared association of,
nicotine dependence, in both sexes, seems warranted. Certainly, there are some limitations
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that need to be considered in the context of the current study, including the non-systematic
sampling approach alluded to above as well as the relevant secular trends inasmuch as data
collection was affected by the context of a national “war on drugs,” shifts in MA use, and
shifts in those receiving treatment. First, the data are cross-sectional, and thus, the causal
relationships between associated factors and MA dependence cannot be determined. Second,
our study investigated only inpatients, which are likely to have more severe MA use than
outpatients (although this may be mitigated by policies permitting anyone to voluntarily
receive treatment). Third, given the location of the treatment center in central Thailand, our
results may not be representative of all MA users in the country. Although the treatment
center in our study is the largest substance use disorder treatment center in Thailand and
accepts patient referrals from all regions of the country, the relevance of our findings for
other treatment centers in other parts of Thailand remain to be established. Further research
examining sex differences associated wtih MA use and dependence in outpatient,
multicenter and randomly sampled population-based studies are recommended to confirm
the effect of sex on various MA-related characteristics.

Conclusion

Male and female MA users admitted to an inpatient drug-treatment facility in Thailand
differed with respect to characteristics of their MA use and dependence and with respect to
factors influencing the occurrence of MA dependence traits. Reasons for such differences
are currently unknown, although both biological and psychosocial factors are likely to be
involved. The observed differences could also reflect ascertainment bias, but we hypothesize
that this bias does not account for our findings entirely. Future research aimed at replicating
these differences in population-based samples will be important. Understanding such
differences may shed light not only on important differences in the risk for and phenotypic
expression of the disorder in men and women, but also point to important sex-specific
approaches to treatment and prevention strategies.
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Figure 1. M ethamphetamine dependence symptoms based on DSM-IV criteriain malesand
females (n=782)

Females, compared to males, were more likely to have higher rate of most of the DSM IV
symptom criteria for substance dependence, including spending time for MA, continuing to
use despite knowledge of having a persistent problem, cannot cut down or control MA use,
using larger amount or longer time of MA than intended, tolerance and withdrawal
symptoms.

**pn < 0.01, chi-square test, two-tail
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Figure 2. Methamphetamine withdrawal symptomsin males and females (n=782)
Regarding MA withdrawal symptoms, females had higher proportion of fatigue,

psychomotor retardation and hypersomnia symptom than males, whereas other symptoms
did not reach statistical significance.

*p <0.05, chi-square test, two-tail

**pn < 0.01, chi-square test, two-tail
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