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Abstract

Background: Excessive alcohol use, including binge drinking (i.e., =5 drinks (males); =4
drinks (females), per occasion during the past 30 days), is associated with work-related injuries,
absenteeism, and lost productivity. Binge drinking varies by sociodemographic characteristics
(e.g., age, sex, income). However, information on binge drinking by occupation is limited.

Purpose: This study examined binge drinking prevalence, frequency, intensity, and total binge
drinks per binge drinker by sociodemographic characteristics and occupation.

Methods: Data were analyzed from 358,355 currently employed U.S. adults who resided in
the 32 states that administered the Behavioral Risk Factor Surveillance System industry and
occupation questions during 2013-2016. Binge drinking was evaluated using weighted and
adjusted prevalence models.

Results: Among currently employed adults in the 32 states, 20.8% reported binge drinking, with
an average of nearly 49 times per year and an average intensity of 7.4 drinks per binge episode,
resulting in 478 total binge drinks per binge drinker. The adjusted binge drinking prevalence
ranged from 15.9% among community and social services workers to 26.3% among construction
and extraction workers. The total annual binge drinks per binge drinker ranged from 207 drinks
among community and social services workers to 749 drinks among construction and extraction
workers.

Conclusions: One in five employed adults binge drink, and binge drinking varied across
occupation groups. Widespread use of effective community-based strategies for preventing
excessive alcohol use (e.g., regulating alcohol outlet density), as well as interventions tailored
to specific occupation groups, could reduce binge drinking and improve occupational safety and
health.
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Introduction

Excessive alcohol consumption is responsible for 88,000 deaths annually in the United
States (U.S.), including one in ten of all deaths among working-age adults (Stahre et al.,
2014). Excessive alcohol use cost the U.S. $249 billion in 2010, including $179 billion

in government tax revenue and employer expenses through lost productivity (Sacks et al.,
2015). In relation to absenteeism, alcohol or drug abuse and dependence have represented
4.5% of lost wages (Foster & Vaughan, 2005). Binge drinking (i.e., =5 drinks for males;
>4 drinks for females, per occasion during the past 30 days) is responsible for a majority
of the deaths and costs from excessive drinking (Stahre et al., 2014), and is associated
with health and social problems, including heart disease, violence, motor vehicle crashes,
and unintended pregnancies (WHO, 2018). In 2015, 17.1% of U.S. adults reported binge
drinking, consuming an annual total of 17.5 billion binge drinks (Kanny et al., 2018).

Excessive drinking has been linked to lost productivity, as well as verbal and physical
aggression on the job, among employees of U.S. companies (McFarlin & Fals-Stewart,
2002; McFarlin et al., 2001; Dawson, 1994). The potential for occupational injuries
increases with the frequency of excessive drinking, however, the links between negative
productivity outcomes, including work-related injuries, and alcohol use among the
workforce are multifactorial and complex (Frone, 2006; Frone, 2019). An analysis of data
from the 2008-2011 National Survey of Work Stress and Health found that 13.8% of
American workers surveyed reported drinking before and during work, working under the
influence of alcohol, or working with a hangover during the previous year (Frone, 2019).
In addition, an analysis of the 2016 National Survey of Drug Use and Health data showed
that 31.5% of U.S. workers reported binge drinking during the past month (Frone, 2019).
Workers are also twice as likely to be absent from work the day after consuming alcohol
(McFarlin & Fals-Stewart, 2002). Notably, these are associations that have been documented
between alcohol use and lost productivity; however, a causal relationship has not been
established.

The prevalence, frequency, and intensity of binge drinking varies by sociodemographic
characteristics. For example, the prevalence and intensity of binge drinking is higher among
young adults aged 18-34 years compared to older age groups; however, half of the 17.5
billion total binge drinks consumed in 2015 were reported by adults age =35 years (Kanny
et al., 2018). While the prevalence of binge drinking tends to increase with increasing
education and household income levels, the total annual number of binge drinks consumed
per binge drinker decreases with increasing education and household income levels (Kanny
et al., 2020; Naimi et al., 2003; Kanny et al., 2013).

While some studies have examined alcohol use within specific occupation groups, such
as members of the military, firefighters, and truck drivers (Mattiko et al., 2011; Piazza-
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Gardner et al., 2014; Birdsey et al., 2015), information on how alcohol use varies by
occupation group is limited. A national report by the Substance Abuse and Mental Health
Services Administration (SAMHSA) showed that workers in the construction and extraction
(17.8%) and installation, maintenance, and repair (14.7%) occupation groups had the highest
prevalence of people who reported drinking =5 drinks on the same occasion on =5 days

in the previous 30 days (Larson et al., 2007). State-specific studies of binge drinking by
occupation were conducted in North Dakota and in California. In North Dakota, farm or
ranch employees had the highest prevalence of binge drinking (45.3%), while healthcare
workers had the lowest (13.2%) (Jarman et al., 2007). In California, installation (31.8%)
and construction (31.4%) workers had the highest prevalence of binge drinking, while
professional and related workers had the lowest (16.6%) (Barnes & Brown, 2013). However,
whether these findings are representative of binge drinking by occupation groups across
multiple states is unclear. Furthermore, neither of these studies assessed the frequency,
intensity, or total binge drinks per binge drinker by occupation group.

The current study assessed differences in binge drinking prevalence, frequency, intensity,
and total binge drinks per binge drinker among currently employed U.S. adults in 32 states
by sociodemographic characteristics and by occupation groups. The results of the study are
important for identifying disparities in binge drinking and can help inform the targeting of
prevention strategies to reduce alcohol-related occupational injuries and absenteeism, and
improve worker safety, health, and productivity.

Materials and Methods

Study Sample

The Behavioral Risk Factor Surveillance System (BRFSS), an annual, random-digit dial
telephone survey of the noninstitutionalized, U.S. civilian population (aged =18 years)
conducted in all states, the District of Columbia and territories, collects information on
health risk behaviors, chronic illnesses, and use of preventive services. The BRFSS data are
collected during each month of the calendar year, yielding a representative sample for the
year. The questionnaire comprises a standard core set of questions administered annually or
on a rotating basis (CDC, 2013). Jurisdictions can also elect to include optional modules and
state-added questions. Beginning in 2013, the National Institute for Occupational Safety and
Health (NIOSH) sponsored an optional BRFSS module to collect employed respondents’
industries and occupations. From 2013 through 2016, 32 states administered the industry
and occupation (1&0) optional module during at least one survey year (Supplemental Table
A). In 2013, Washington state and Wyoming obtained industry and occupation through
state-added questions and allowed NIOSH to use their data.

Across the 2013-2016 surveys, the median annual BRFSS response rate for all states
ranged from 45.9% to 47.2% (CDC, 2014; CDC, 2015; CDC, 2016; CDC, 2017). The
combined 2013-2016 BRFSS dataset included 859,921 respondents from the 32 states that
collected 1&O data, though the sample for this study was restricted to those who were
currently employed or self-employed (n=429,344, 56.8%). Employed people who were
missing information on occupation (n=27,271, 10.2%); were active duty military personnel
(n=1,041, 0.3%); or reported conflicting information about work status (n=780, 0.2%) were
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excluded. Respondents who had missing data on binge drinking (n=50,757, 7.9%) were
also excluded, resulting in a final sample of 358,355 currently employed adult respondents
during this four-year period.

The 1&O0 optional module contains one occupation and one industry question, which were
asked of BRFSS respondents who reported being “employed for wages,” “self-employed,”
or “out of work for less than one year” (the last were not included in the study sample

of currently employed adults). Occupation was determined from responses to the following
occupation question: “What kind of work do you do? (for example, register nurse, janitor,
cashier, auto mechanic).” The BRFSS survey interviewer recorded responses as free-text,
and the free-text responses were coded by NIOSH to align with one of 574 different U.S.
Census Bureau codes from the 2002 system (NIOSH, 2018). For privacy and analytical
purposes, these 574 occupation numeric codes were grouped into 22 Standard Occupational
Classification (SOC) System major occupation groups created by the Bureau of Labor
Statistics (BLS) and into 93 detailed occupation codes used by the CDC’s National Center
for Health Statistics (NCHS) (NIOSH, 2008; BLS, 2018). Although responses from workers
in the occupation groups may not represent all workers who are in each occupation

group nationally, for brevity, workers from these groups are described as, for example,
“construction workers” and “workers in manufacturing” henceforth.

The BRFSS contains the following four measures of alcohol consumption during the past
30 days: (1) number of drinking days; (2) average number of drinks consumed on days
when alcohol was consumed; (3) number of binge drinking episodes; and (4) largest number
of drinks consumed on an occasion. Binge drinking was defined as men consuming five
or more drinks or women consuming four or more drinks, on an occasion. Binge drinking
frequency was assessed based on the number of binge drinking occasions reported by
binge drinkers per month and multiplied by twelve to calculate the average annual binge
drinking frequency. The total number of annual binge drinking episodes was calculated
by summing the annual number of binge drinking episodes for all binge drinkers. Binge
drinking intensity was defined as the average largest number of drinks consumed by binge
drinkers on an occasion (Esser et al., 2012). Following the methods of Kanny et al., 2015
total annual binge drinks was calculated by multiplying the total annual binge drinking
frequency by binge drinking intensity of each binge drinker. Total annual binge drinks per
binge drinker was calculated by dividing total annual binge drinks of all binge drinkers by
the weighted total population of binge drinkers.

Statistical Analysis

Measures of binge drinking were assessed overall and by sociodemographic characteristics
and by major and detailed occupation groups. Sex, age, and race/ethnicity were included
in the adjusted prevalence models. Inclusion of marital status, health insurance coverage,
education level, and imputed household income in the adjusted prevalence models had a
minimal effect on the prevalence estimates; therefore, those variables were not included in
the final adjusted prevalence models.
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Analyses were conducted using SAS, version 9.4 and SAS-callable SUDAAN, version
11.0.1, in 2017-2018. Survey weights were created for the 2013-2016 combined dataset that
included 1&0 data based on procedures established by the CDC (CDC, 2013). For states that
have multiple years of 1&O data between 2013 and 2016, all years of data were included in
the combined dataset (Table S1), and survey weights were modified accordingly.

During 2013 through 2016, approximately 20.8% of currently employed adults from the 32
states that collected 1&0O data reported binge drinking during the previous month, with an
average of 478.3 total annual binge drinks per binge drinker (Table 1). Among them, on
average, they had 48.7 binge drinking episodes per year, and consumed 7.4 drinks/episode.
Binge drinking was most common among males (25.6%), non-Hispanic white workers
(22.3%) and, non-Hispanic other racial or multiracial workers (22.1%). Compared with
females, males had a higher frequency and intensity of binge drinking, and double the total
annual binge drinks per binge drinker (males: 581.4 drinks; females: 271.7 drinks).

Although the prevalence of binge drinking was highest among those aged 18-24 years
(28.9%) and 25-34 years (29.8%), those aged =55 years binge drank most frequently
(54.6 episodes) (Table 1). Total binge drinks per binge drinker decreased with increasing
education levels, ranging from 697.8 total binge drinks per binge drinker with less than a
high school degree to 318.1 for workers with at least a college degree. Workers without
health insurance reported a higher number of total binge drinks per binge drinker (643.1
drinks) than those who had health insurance coverage (447.5 drinks). While the prevalence
of binge drinking did not vary by annual household income, workers with household
incomes of $75,000 or more reported fewer total binge drinks per binge drinker (417.6
drinks) than workers with incomes below $75,000.

The prevalence of binge drinking reported by workers varied by occupation group (Table
2). The adjusted prevalence of binge drinking in 10 of 22 occupation groups exceeded

the prevalence among all currently employed adults (20.8%). Also, the average total binge
drinks per binge drinker in 7 occupation groups exceeded the level of all currently employed
adults (i.e., 478.3 drinks) (Figure 1). Binge drinking was most common among those
employed in construction and extraction (e.g. mining, oil and gas drill operators, etc.)
(26.3%), legal (23.9%), and food preparation and serving related occupations (23.7%),
while those employed in the computer and mathematical (16.4%) and community and
social services occupations (15.9%) had the lowest prevalence of binge drinking (Table 2).
Some occupation groups had a high prevalence of binge drinking but a low binge drinking
frequency or intensity, and low total binge drinks per binge drinker. For example, workers
in the legal occupation group had one of the highest binge drinking prevalence estimates
(23.9%), but a lower than average binge drinking frequency (41.4 episodes/year), intensity
(6.4 drinks/binge), and therefore, lower total binge drinks per binge drinker (333.8 drinks).

Binge drinking frequency was highest among workers in installation, maintenance, and
repair occupations (64.2 episodes/year), followed by those working in construction and
extraction (63.7 episodes/year). Binge drinking intensity was highest among workers in
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farming, fishing, and forestry (9.4 drinks/binge); construction and extraction (9.2 drinks/
binge); and installation, maintenance, and repair (8.9 drinks/binge). Similarly, the total
annual binge drinks per binge drinker was highest among workers employed in construction
and extraction (749.1 drinks); installation, maintenance, and repair (733.4 drinks); and
farming, fishing, and forestry (638.7 drinks) (Figure 1). In contrast, workers in community
and social services occupations had the lowest binge drinking frequency (30 episodes/year),
intensity (6.0 drinks/binge), and total annual binge drinks per binge drinker (206.7 drinks)
(Table 2; Figure 1).

Among the detailed occupation groups, the adjusted prevalence of binge drinking

was highest among supervisors of production workers (31.6%); advertising, marketing,
promotions, public relations, and sales managers (28.8%); and workers employed as sales
representatives in services (28.6%) (Table 3). Workers in construction-related detailed
occupation groups also had a high binge drinking prevalence, including extraction workers
(37.1%), construction trades workers (26.2%), and other construction and related workers
(24.4%). In contrast, the prevalence of binge drinking was lowest among librarians, curators,
and archivists (12.0%), and textile, apparel, and furnishings workers (13.4%).

The prevalence of binge drinking differed by detailed occupation groups within the same
major occupation group. For example, 21.8% of workers in the production major occupation
group reported binge drinking; however, among the nine detailed production occupation
groups, the binge drinking prevalence varied from 13.4% among woodworkers to 31.6%
among supervisors of production workers (Table 3).

Discussion

During 2013-2016, binge drinking during the previous month was reported by one in five
currently employed adults from the 32 states that collected 1&O data. To our knowledge,
this study is the first to highlight differences in binge drinking among workers by occupation
group, using several binge drinking measures. Workers in the construction and extraction
occupations had the highest binge drinking prevalence (26%) and highest total annual binge
drinks per binge drinker (749 drinks), while community and social services workers had

the lowest binge drinking prevalence (16%) and lowest total annual binge drinks per binge
drinker (207 drinks).

Workers in industries which are predominantly male, including construction and extraction
and installation and maintenance and repair occupation groups (Bureau of Labor Statistics,
2018), were among those with the highest total binge drinks per binge drinker. This is
consistent with a national report that found among full-time workers, males were three times
more likely to report drinking =5 drinks on an occasion on =5 days in the previous 30

days in comparison to females (Larson et al., 2007). A systematic review of risk factors

for alcohol use among workers in predominantly male industries found that, in addition to
gender itself, other factors such as job insecurity, low levels of supervisory support, job
demands, and workplace harassment may have an impact on alcohol consumption (Roche

et al., 2015). The finding that binge drinking is particularly common among those working
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in construction and extraction is consistent with state-specific findings from other studies as
well (Barnes & Brown, 2013; Goplerud & McPherson, 2008).

In addition, people working in physically-demanding occupations are more likely to be
injured and may be prescribed prescription opioids for pain relief (Franklin et al., 2009;
Bernacki et al., 2012; Stover et al., 2006). Data from the Substance Abuse and Mental
Health Services Administration has shown that workers in the construction industry have
rates of illicit drug use and excessive alcohol use that are approximately twice the national
average (Cook et al., 2004). Construction and extraction workers may also be at risk

for polysubstance use, as binge drinking is associated with almost double the likelihood

of misusing prescription opioids, increasing the chances of overdoses and deaths (Esser
etal., 2019). Moreover, a study using the National Occupational Mortality Surveillance
system data from 21 states found that construction and extraction workers had the highest
proportional mortality ratios for drug overdose deaths overall, and for overdoses from heroin
and prescription opioids (Harduar-Morano et al., 2018). Furthermore, physically-demanding
occupations, including construction and extraction and farming, fishing, and forestry, are
also among the occupation groups with the highest prevalence of not having health insurance
coverage (Boal et al., 2018), reducing the likelihood of workers in these occupation groups
receiving preventative services (e.g., alcohol screening and brief intervention).

Binge drinking was also common among workers in food preparation and serving related
occupations, specifically among the food and beverage serving workers detailed occupation
group. A national probability sample of employed adults showed that the food preparation
and serving related occupation group had significantly increased odds of consuming alcohol
before work and during the workday compared to 15 low risk occupation groups (Frone,
2006). Furthermore, data from a survey of 1,294 national restaurant chain employees
indicated that 71.6% of servers and bartenders and 77.4% of kitchen staff drank excessively
(Moore et al., 2009). Food and beverage serving workers may have convenient access

to alcohol on the job, be in an environment with liberal alcohol workplace policies, and
experience stress from high job demands (Tutenges et al., 2013; Kjeerheim et al., 1997;
Moore et al., 2011).

Although more research is needed to examine whether there is a causal relationship
between excessive alcohol consumption and reduced worker productivity, a comprehensive
approach for addressing excessive drinking may help to reduce binge drinking and alcohol-
related harms across occupation groups, and potentially improve workplace safety and
health, reduce absenteeism and financial costs to the government and employers from

lost productivity, and improve daily functioning on the job (Sacks et al., 2015; McFarlin
and Fals-Stewart, 2002; McFarlin et al., 2001; Roche et al., 2015; Roche et al., 2008;
Mangione et al., 1999; Frone, 2013; Frone, 2019). More widespread use of evidence-based
population-level strategies, such as those recommended by the Community Preventive
Services Task Force (e.g., increased alcohol taxes (Elder et al., 2010), regulating alcohol
outlet density (Rammohan et al., 2011), and commercial host liability laws (ODPHP,
2018) could reduce binge drinking by increasing the price of alcohol and reducing access.
Increased participation by employers in community coalition efforts to address excessive
alcohol use (CDC, 2018) could lead to more widespread use of evidence-based strategies,
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similar to employer participation in promoting smoke-free work environments (Halpern &
Taylor, 2010).

The Clinical Preventive Services Task Force recommends alcohol screening and brief
intervention (ASBI) for adults as an effective strategy for reducing excessive alcohol use
in primary care clinical settings (CDC, 2018; Moyer, 2013). However, current use of ASBI
is low (CDC, 2018; McKnight-Eily et al., 2014). Employers may consider implementing
electronic screening and brief intervention (e-SBI), which has been recommended by

the Community Preventive Services Task Force (Tansil et al., 2016; The Community
Preventative Services Task Force, 2018). E-SBI involves carrying out ASBI using electronic
devices (e.g., mobile devices or computers), so it can be administered to employees who
work remotely. Web-based alcohol interventions may also be effective at reaching workers
in a setting that may feel more comfortable than disclosing information about alcohol
consumption in the workplace (Ames & Bennett, 2011). E-SBI can be integrated into
employee assistance programs (EAPS) (Tansil et al., 2016; The Community Preventative
Services Task Force, 2018).

While approximately 60% of full-time workers have access to an EAP at work (Bush et

al., 2014; McPherson et al., 2010), the ability to offer e-SBI remotely may be beneficial

for workers who do not work in a traditional office setting and, instead, are frequently

out in the field or at a temporary worksite, such as construction or transportation workers.
Some occupations have state-required trainings or certifications (e.g. Occupational Safety
and Health Administration construction industry training), which may provide potential
opportunities for delivering e-SBI to workers in a broad range of occupations and settings,
including contractors or temporary workers. Several of the occupation groups with the
highest prevalence for binge drinking are mobile, and lacking insurance, so more research is
warranted to determine the extent to which ASBI or e-SBI can reduce binge drinking among
these groups.

In addition to the evidence-based strategies for reducing excessive alcohol use and related
harms, interventions tailored to specific occupation groups also warrant consideration as
part of a comprehensive approach for reducing binge drinking, though additional evaluation
studies would be helpful to further assess the efficacy and reproducibility of findings on
intervention effects. For example, to reduce excessive alcohol consumption among food
and beverage serving workers, a recent study evaluated a customized and team-oriented
prevention program that included stress-coping and help-seeking skills with a focus on the
restaurant work environment (Broome & Bennett, 2011). The rate of excessive drinking
among the group of workers who participated in the prevention program declined by 13%
during the 12-month follow-up period.

A framework for implementing workplace interventions to reduce excessive alcohol use
suggests that due to variations in work environments (e.g. leadership, setting), employers
may want to consider the type of strategy; program-workplace fit; level of intervention; and
the cooperation of management and union leaders (Ames & Bennett, 2011). For example,
a study field tested a workplace substance misuse prevention program among a sample

of construction workers and found that the transient nature of the workforce, as well as
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lack of union/supervisory buy-in, made it challenging to implement the prevention program
(Cook et al., 2004), suggesting the importance of considering organizational factors when
developing and implementing work-place specific interventions.

This study has several limitations. First, the BRFSS data are cross-sectional so it is not
possible to make causal inferences. Second, the BRFSS data are also self-reported, which
introduces the potential for several types of bias including recall, non-response, and social
desirability bias. Alcohol consumption is underreported in national surveys such as the
BRFSS (Rehm et al., 2010; Livingston & Callinan, 2015) and self-reported alcohol use

in the BRFSS only accounts for about one-third of alcohol sales (Nelson et al., 2010);
therefore, the binge drinking prevalence estimates in this study are likely conservative.

The estimated prevalence of binge drinking among currently employed adults during this
study period would likely be higher if estimated using a different national survey, such as
the National Survey of Drug Use and Health, due to differences in survey methodology
(Frone, 2019; Miller et al., 2004; Grucza et al., 2018). Third, the method for assessing

the total binge drinks per binge drinker could lead to overestimates because a measure

of the average largest number of drinks consumed on an occasion is used for assessing
binge drinking intensity, and then the binge drinking intensity is multiplied by the annual
number of binge drinking episodes — calculated by multiplying self-reported monthly binge
drinking frequency by 12 (Kanny et al., 2015). While binge drinkers’ largest number of
drinks consumed on an occasion has been found to strongly correlate with the total number
of drinks consumed during their most recent binge drinking episode (Esser et al., 2012), the
largest number of drinks consumed on an occasion during the past 30 days among binge
drinkers may be greater than the average number of drinks consumed during binge drinking
episodes throughout the past year.

Fourth, the BRFSS 1&0 module is not administered by all states so the data used in

this study are not nationally representative; nor are they necessarily representative of all
people in the occupations and industries analyzed. However, data from highly populous and
geographically diverse states including California, New York, Illinois, and Florida, were
included in this study. Fifth, this study was not able to examine reasons for the differences
in binge drinking across occupation groups, such as whether differences were due to work
settings, the composition of the workforces (e.g., by gender, age, or personality types), or
both. Finally, the BRFSS alcohol consumption questions do not capture information on
alcohol consumed while at work, which could put people at increased risk for occupational
injuries.

Conclusions

One in five currently employed U.S. adults from the 32 states that collected 1&O data report
binge drinking during the previous month, and on average, report doing so almost weekly,
at levels that far exceed the binge drinking threshold. This study identified disparities in
binge drinking among workers from different occupation groups. Binge drinking was high
among construction and extraction; legal; and food preparation and serving workers. Given
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that nearly 70% of alcohol-attributable deaths are among working age adults (Stahre et

al., 2014), and that excessive alcohol use contributes to productivity losses (McFarlin &
Fals-Stewart, 2002; Larson et al., 2007), the findings from this study can help inform the
targeting of resources to occupation groups with high binge drinking prevalence estimates to
improve occupational safety and health.
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Figure 1. Total Binge Drinks Per Binge Drinker by 22 Standard Occupational Classification
(SOC) Major Occupation Groups — Behavioral Risk Factor Surveillance System, 32 States,

2013-2016.

4 Total annual binge drinks per binge drinker was calculated by dividing total annual binge
drinks by the weighted total population of binge drinkers
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