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A history of Binge drinking during adolescence is associated
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Abstract

Rationale—Binge drinking during adolescence is common and adolescents and young adults
with alcohol problems may also have sleep difficulties. However, few studies have documented the
effects of a history of adolescent binge drinking on sleep in young adulthood in high-risk minority
populations.

Objectives—To quantify sleep disturbance, as indexed by the Pittsburgh Sleep Quality Index
(PSQI), in a sample of young adult Mexican American and American Indian men and women (18-
30yrs, n=800) with and without a history of alcohol binge drinking during adolescence, controlling
for age, gender and race.

Results—Gender was found to affect PSQI responses with females reporting waking up at night,
having more bad dreams, and later habitual bedtimes than males, and males reporting more
problems with breathing and snoring. Increasing age was associated with: snoring or coughing,
less hours spent in bed, and later evening bedtimes. Race also influenced the PSQI with American
Indians reporting: longer sleep latencies and sleep durations, more hours spent in bed, and more
trouble with coughing and snoring than Mexican Americans, and Mexican Americans reporting
later bedtimes. A history of adolescent regular binge drinking was associated with: longer sleep
latencies, more problems with breathing, bad dreams and an overall higher PSQI total score, when
controlling for age, race and gender.

Conclusions—This report suggests, like what has been found in young adults in general
population samples, that binge drinking during adolescence is associated with deleterious
consequences on sleep quality in young adulthood in these high-risk and understudied ethnic
groups.
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INTRODUCTION

Several studies indicate that as many as 72% of high school seniors have tried alcohol and
almost 30% have been drunk in the past 30 days (Johnston 2009). There is also data to
suggest that when adolescents and young adults drink, they often report “binge drinking” (5
or more drinks for boys, 4 or more for girls per drinking occasion) (CDC 2012). Frequent
binge drinking has been associated with health risk behaviors in teens (Miller et al. 2007) as
well as risk for alcohol use disorders in adolescents and adults (Ehlers et al. 2006; Hasin and
Grant 2015). There are also racial differences in the rates of binge drinking with American
Indian adolescents having the highest rate of past-month binge drinking as compared to a
nationally representative sample of White and Mixed-Race adolescents (Chen et al. 2012).

One health risk associated with adolescent alcohol can be problems in sleep regulation.
Adolescents may be particularly sensitive to the ability of substances of abuse to impair
sleep (Bartel et al. 2015; Hasler and Clark 2013; Hasler et al. 2014a, 2013a, 2014b, 2015).
This is particularly important since adolescence is a time when both sleep problems and
drug seeking behaviors begin to increase (Johnston 2009). The prevailing consensus of most
studies is that there is a bidirectional relationship between sleep disturbances and substance
dependence; with disturbed sleep being both a risk factor for substance use and also a result
of its use (see Conroy and Arnedt 2014; Pasch et al. 2012; Pieters et al. 2015; Warren et al.
2017). Although longitudinal studies of childhood and early adolescence substance use and
sleep are limited, one study found that chronic insomnia predicted alcohol use in adolescents
12 months after an initial assessment (Roberts et al. 2008) and another found that mother’s
rating of early childhood sleep disturbances was associated with an early onset of the use of
substances in adolescence (Wong et al. 2004, 2010, 2015). Recently, several longitudinal
studies have linked sleep disturbance during adolescence with tobacco use (Bellatorre et al.
2017; Warren et al. 2017) and alcohol use (Miller et al. 2017; Nguyen-Louie et al. 2017;
Sivertsen et al. 2015). Additionally, eveningness (a preference for later sleep-wake timing)
(Hasler et al. 2017, 2015), and short sleep times (Terry-McElrath et al. 2016) have also been
identified as risk factors for alcohol and/or marijuana use in adolescents.

Substance use itself has also been consistently demonstrated to be associated with changes
in sleep hygiene in both adults (Chakravorty et al. 2016) and adolescents (see Colrain et al.
2014; Marmorstein 2017; Zhabenko et al. 2016). In one large scale study of adolescents in
Japan, the prevalence of sleep disturbance symptoms was found to increase with the amount
of alcohol consumed per drinking day as well as the number of days that alcohol was
consumed in the previous month (Morioka et al. 2013). These data suggest that the quantity
of alcohol use may be particularly important in determining the severity of the sleep
disturbance. This study, and others (Bellatorre et al. 2017; Troxel et al. 2015) highlight the
importance of considering ethnic groups and gender when evaluating the relationship
between substance use and sleep disturbance. For instance, sleep duration in Korea and
Japan is particularly short and sleep disturbance is a fairly common health issue in teens (see
Morioka et al. 2013), yet alcohol use disorders are typically much lower in Asians.
Additionally, women in the U.S. have a later age of onset of alcohol use and lower rates of
alcohol use disorders than men (Hasin and Grant 2015), but typically have higher rates of
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sleep disorders. Thus, the relationship between disturbed sleep and substance use may have
both gender and ethnic group risk factors that need to be taken into consideration.

Two ethnic groups where there is a paucity of studies evaluating sleep and substance use are
American Indians and Hispanics. Although use of alcohol varies among tribes, as a whole,
Native Americans suffer high rates of alcohol and drug dependence, and higher alcohol-
related death rates than any other US ethnic group (Beals et al. 2005a, 2005b, Ehlers et al.
2004b; Grant et al. 2015; May 1982; Robin et al. 1998; Shalala et al. 1999). Among
drinkers, adult male Hispanics, particularly those born in the U.S., are more likely to drink
frequently and consume larger quantities of alcohol than Whites (Caetano et al. 2009, 2012).
However, there is considerable heterogeneity across national Hispanic groups with Cubans
and Mexican Americans generally being shown to be at higher risk for alcohol use disorders
(AUD) and their associated consequences (Caetano et al. 2014; Vega et al. 1998). Drinking
by some Hispanics and Native Americans has also been reported to result in higher cirrhosis
mortality rates than other ethnic populations (Heron 2013; Stinson et al. 2001). Therefore,
studying the effect of binge drinking on sleep in Mexican Americans and American Indians
is important in order to address health disparities.

The present set of studies addressed gender and ethnic differences in the effects of
adolescent binge drinking on sleep quality by investigating sleep disturbance, as indexed by
the Pittsburgh Sleep Quality Index (PSQI), in a large sample of young adult Mexican
Americans and American Indians (18-30yrs, n=800) with and without a history of binge
drinking during adolescence.

MATERIALS AND METHODS

Human studies

Participants—The participants were individuals of American Indian and Mexican
American descent that were recruited from the local community for larger studies
investigating risk factors for substance dependence in these two ethnic groups. The
American Indians were recruited from eight geographically contiguous reservations with a
total population of about 3,000 individuals. They were recruited using a combination of a
venue-based method (Kalton 1986; Muhib et al. 2001), and a respondent-driven procedure
(Heckathorn 1997), as described previously (see Ehlers et al. 2004a, 2004b). American
Indian participants were recruited in a wide age range (18-85 yrs), however, the present set
of analyses focused on only those individuals who were between 18 and 30 years of age at
the time of interview. Mexican American participants were recruited using a commercial
mailing list that provided the addresses of individuals with Hispanic surnames in 11 zip
codes in San Diego County, all of which had a population that was over 20% Hispanic and
were within 25 miles of the research site. The mailed invitation stated that potential
participants must be of Mexican American heritage, be between the ages of 18 and 30 years,
be residing in the United States legally, and be able to read and write in English (see Ehlers
et al. 2009, 2010, 2017). Based on the aims of the larger studies, for both ethnic groups,
participants were excluded if they were pregnant, nursing, or currently had a major medical
disorder that precluded them traveling to the research site. Participants were asked to refrain
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from alcohol or any other substance use for 24 hours prior to testing, and their breathalyzer
blood alcohol levels had to be 0.00 g/dl to be included in the study.

Potential participants gave written informed consent, and responded to a screening
questionnaire that was used to gather information on demographics, personal medical
history, ethnicity and detailed measures of current and past substance abuse history,
including adolescent binge drinking, using a time line follow back format (Schuckit 1985).
Each participant also completed an interview with the Semi-Structured Assessment for the
Genetics of Alcoholism (SSAGA) (Bucholz et al. 1994) which was used to make DSM
diagnoses (Association and DSM-1V 1994). Sleep quality was indexed by the Pittsburgh
Sleep Quality Index (PSQI). The PSQI produces a global sleep quality score as well as
scores for individual items such as: usual bedtime, actual hours slept, number of minutes to
fall asleep, and nighttime awakenings. Global PSQI score was estimated for each participant
as described previously (Buysse et al. 1989). The psychometric properties of the PSQI have
also been described previously (Carpenter and Andrykowski 1998).

Data Analyses

The data analyses were based on the study aim which was to determine if any associations
existed between a history of binge drinking during adolescence and the PSQI items, taking
into consideration age, race, and gender. An adolescent history of regular binge drinking was
defined as drinking 5 or more drinks for boys and 4 or more drinks for girls per drinking
occasion at least once a month during their highest drinking period prior to the age of 19
years. To determine the relationships between binge drinking and the PSQI variables, the
total score on the PSQI, and 7 individual items (sleep latency, sleep duration, wake up at
night, cannot breathe, cough or snoring, bad dreams, hours in bed) and whether they
habitually went to bed after 11:00 PM, were entered as individual predictor variables into a
linear regression for continuous outcome variables or a logistic regression for dichotomous
outcomes with predictor variables being: history of adolescent binge drinking, age, gender
and ethnicity (all entered together). Significance was set at p<0.05.

RESULTS

The sample consisted of American Indian (n=218) and Mexican American (n=582) young
adult (18-30 yrs old) participants. As seen in table 1, Fifty-six percent of the sample was
female, half the sample was not currently employed, 24% of the sample had an annual
income below 20K. The mean age was 23 + 0.1 yrs, and the mean level of education was
12.93 + 0.07. Forty six percent (n=369) of the sample reported adolescent binge drinking (5
drinks for men 4 drinks for women per drinking occasion at least once a month during their
highest drinking period prior to the age of 19 years). Binge drinkers did not differ on gender
or age but were more likely to be American Indian (Chi Square= 41.5, df=1, p<0.001).
Adolescent Binge drinkers mean quantity per drinking occasion was 9.84 whereas non-binge
drinkers reported drinking 2.15 drinks per drinking occasion. Figure 1 presents the range of
the quantity of alcohol drank per occasion in the two ethnic groups.

As seen in Table 2, gender was significantly associated with several items on the PSQI.
Females were significantly more likely to wake up at night, report more bad dreams, and
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were more likely to have a later habitual bedtime. Whereas males were significantly more
likely to report problems with breathing and snoring (all p’s <0.05). Increasing age was also
associated with: a greater likelihood to snore or cough (t=1.93, p<0.05), a decrease in the
number of hours spent in bed (t=—2.32, p<0.02), and later evening bedtimes (t=5.26, p>0.02)
(data not shown). Race was also found to influence the PSQI with American Indians
reporting: significantly longer sleep latencies and sleep durations, more hours spent in bed,
and more trouble with coughing and snoring and Mexican Americans reporting later
bedtimes, as also seen in table 2 (all p’s<0.05). As seen in table 3, a history of adolescent
regular binge drinking was also found to be significantly associated with current responses
on the PSQI using regression analyses that included age, race, and gender. Binge drinkers
had: significantly longer sleep latencies, reported more problems with breathing and bad
dreams and had an overall higher PSQI total score (all p’s<0.05).

DISCUSSION

Alcohol and other substance use, especially during early adolescence, has been linked to a
number of long-terms health risks that include elevated risk for dependence later in life in a
number of populations (Dawson et al. 2008; Ehlers et al. 2006). Adolescent substance use is
also frequently associated with problems in sleep. Adolescents may be particularly sensitive
to the ability of substances of abuse to impair sleep (Bartel et al. 2015; Hasler and Clark
2013; Hasler et al. 2014a, 2013a, 2014b, 2015), and the prevailing consensus of most studies
is that there is a bidirectional relationship between substance use and sleep disturbances with
disturbed sleep being both a risk factor for and a consequence of substance use (see Conroy
and Arnedt 2014; Pasch et al. 2012; Pieters et al. 2015; Warren et al. 2017). This complex
relationship between substance use and sleep may have a more substantial impact among
vulnerable groups that have a disproportionate burden of substance use disorders (Grant et
al. 2015). For instance, American Indian (Al) teens have the highest rates of alcohol and
other drug use disorders of all ethnic groups, (Kim et al. 2012; Miller et al. 2012; Stanley et
al. 2014; Wu et al. 2011). Yet there have been few studies evaluating the relationship
between sleep and substance use in ethnic minority teens. We have found, in one group of
American Indian young adults, that high rates of adolescent binge drinking are reported
(Ehlers et al. 2014). In our present study, we found that this group of Al also had a longer
sleep latency and sleep duration, as well as more complaints of breathing difficulties and
coughing and snoring, and spent a longer number of hours in bed as compared to Mexican
American (MA) young adults living in the same county. Interestingly, in the MA young
adult population more participants reported later habitual bedtimes than the Al participants.
The Al in the present study live in rural areas of the county as compared to the Mexican
American young adults who are from urban and suburban areas. Thus, differences in
eveningness could potentially differ based on rurality or cultural/family differences between
the groups. Ethnic differences in eveningness have been reported in studies in Asia where
short sleep and other sleep disturbance in adolescents is not rare and thus represents a
common health issue (see Morioka et al. 2013).

We also found some differences in sleep in our present population of Al and MA young
adults based on age and gender. Only 3 PSQI variables were found to differ based on age,
with older participants reporting less time in bed, and increased tendency to have a later
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habitual bedtime, and they were more likely to report coughing or snoring. Gender
differences were also observed in our study with women reporting waking up at night more
often, having bad dreams and having a later habitual bedtime whereas men were more likely
to report breathing, coughing or snoring problems. These data are consistent with the
findings that risk for developing insomnia is 1.41 times greater in women (Manber et al.
2006). However, several studies have shown that the frequency of insomnia in patients
receiving treatment for alcohol dependence did not differ between men and women (Brower
2001, 2001). Additionally, in another study, of recovering alcoholics, men appeared to have
poorer sleep efficiency and more deficits in SWS than women, however, since no sex by
diagnosis interactions were found the authors suggested that alcoholism does not
differentially influence the sleep of men and women (Colrain et al. 2009). No sex differences
in the acute effects of alcohol on the sleep in older adolescents were seen in another study
(Chan et al. 2013). It has been suggested that larger groups of men and women are needed in
order to fully study sex effects of alcohol on sleep (Colrain et al. 2014).

An adolescent history of binge drinking was found to be associated with a higher total score
on the PSQI, in the present study, even taking into account: gender, age, and race. Decreases
in sleep quality have been reported previously associated with alcohol use and alcohol use
disorders in a number of populations, although studies are sparse in minorities (see Ehlers et
al. 2010, 2017). An adolescent history of binge drinking was also associated with a longer
sleep latency, trouble breathing, and having bad dreams. Dreams play an important cultural
role in American Indians, and in Al veterans, trauma-related nightmares appear to be more
common than what has been reported for other veteran populations (Shore et al. 2009).
These data suggest that assessing young adults for bad dreams, difficulty falling asleep, and
overall poorer sleep quality may be important in screening for substance associated sleep
disturbances in these minority populations. These studies also suggest that the circadian
contributions to sleep disturbances and substance use disorders seen in adolescents (Hasler
et al. 2017, 2015) may be influenced by environmental and cultural factors in minority
populations, such as what has been reported in Asians (Morioka et al. 2013) and what we
found in the current study.

In conclusion, these data represent the first association analysis of sleep quality with a
history of regular binge drinking during adolescence in American Indian and Mexican
American populations. The results of this study should, however, be interpreted in the
context of several limitations. First, the findings may not generalize to other American
Indians or Mexican American young adults. Second, comparisons of association findings to
non-American Indian or non-Mexican populations may be limited by differences in a host of
potential demographic, genetic and environmental variables. Some of the data collected were
retrospective and thus may suffer from problems of inaccurate recall. A longitudinal study of
the relationship between adolescent binge drinking and the PSQI would represent a more
powerful study design. Despite these limitations, this report represents an important step in
an ongoing investigation to understand the developmental determinants associated with
substance use disorders in high-risk and understudied ethnic groups.
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Figure 1.
Quantity of drinking per occasion during the participants’ heaviest drinking period during

adolescence (<age 19). Number of drinks per drinking occasion is shown for American
Indians (black, N=188) and Mexican Americans (grey, N=442).
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