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Introduction: The consumption of alcohol remains a significant health concern 
and represents a prevalent form of substance use worldwide. Previous research 
has identified sex differences in the consumption of alcohol. This study explores 
the relationship between drinking and the presence of distress symptoms across 
gender. Based on previous research, it was hypothesized that presence of distress 
symptoms, defined as increases in anxiety and depression, would be prominent 
features associated with alcohol consumption among women compared to men.

Methods: A sample of undergraduate students (N  =  448) participated in an online-
based questionnaire (71% female; M age  =  22.1; 42.9% Hispanic/Latino). The 
questionnaire contained assessments related to demographic information and 
alcohol consumption over the past 30  days. Anxiety and depression symptoms 
were assessed using the Hospital Anxiety and Depression Scale.

Results: Gender differences were observed with men consuming more alcoholic 
drinks than women. However, women who consumed alcohol reported having 
more distress symptoms relative to their male counterparts. A logistic regression 
revealed that this gender difference was moderated by anxiety, such that greater 
anxiety scores associates with whether women consumed alcohol. However, an 
ordinary least squares regression revealed that for men, anxiety scores significantly 
related to the amount of drinks consumed. Gender differences were not detected 
in relation to alcohol consumption and depression.

Conclusion: Our findings contribute to the literature by indicating that the mere 
presence of distress symptoms reveals distinctive gender-specific differences 
in relation to alcohol consumption in a non-clinical population. Identifying the 
distinct associations linked with alcohol use for men and women can aid in 
reducing drinking disparities among young adults.
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1. Introduction

In the United States, excessive drinking is a major health concern characterized by increased 
alcohol-related mortality rates over the past 5 years (Esser et al., 2022; White et al., 2022). In 
addition, increasing alcohol-associated hospitalizations (White et al., 2018) have led to economic 
burdens such as growing medical healthcare costs (Peterson et al., 2021; Barbosa et al., 2023). 
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Despite this public health crisis, 55.9% of adults living in the 
United States consume alcohol at least once a month (Substance Abuse 
and Mental Health Services Administration, 2019), with an estimated 
40% of male and 30% of female college students engaging in binge 
drinking (Krieger et al., 2018).

A review of the literature reveals many gender differences 
leading to sex disparities associated with alcohol use (Becker et al., 
2017; White, 2020). For example, men consume greater amounts 
of alcohol compared to women (Erol and Karpyak, 2015). However, 
data from the United States indicates that these gender gaps are 
narrowing given the increased rates of binge drinking and 
occurrence of alcohol misuse among women (White et al., 2015; 
McKetta and Keyes, 2019). These trends are alarming given that 
women are at higher risk of developing alcohol-induced physical 
illnesses including cardiovascular disease (Agabio et  al., 2016), 
liver disease (Yoon et  al., 2020), and cognitive deficiencies 
following chronic drinking (Nixon et al., 2014). Moreover, women 
may develop sex-specific health damages following hazardous 
alcohol consumption including hormonal deregulation, pregnancy-
related complications, and early menopausal symptoms (Erol and 
Karpyak, 2015). Women who drink may also encounter a higher 
prevalence of alcohol-associated traumas such as intimate partner 
violence (Dardis et al., 2021). Thus, distinct medical and social 
consequences occur in response to alcohol consumption across 
gender, and providing research-based information regarding the 
use of alcohol may guide young adults in deciding when and how 
much to drink.

Among the many factors facilitating alcohol use, distress symptoms 
uniquely contribute to gender differences in drinking (Verplaetse et al., 
2018; Peltier et al., 2019). For example, women who experience stressful 
life events have a greater likelihood of developing alcohol use disorder 
compared to men (Verplaetse et al., 2018). Among college students, 
women report drinking to cope with negative emotions (Buckner et al., 
2023) and experience more distress symptoms in conjunction with 
drinking (Pedrelli et al., 2016; Perrotte et al., 2018). Similarly, women 
with binge drinking patterns display higher levels of anxiety (Adan 
et  al., 2016) and those with frequent episodic drinking report less 
tolerance for distress (Pedrelli et  al., 2018). However, there are 
inconsistencies when considering how components of internalizing 
distress relate to alcohol use for each gender. For instance, depression 
symptoms are noted to significantly correlate with drinking behavior 
for men (Pedersen, 2013). In contrast, other findings suggest that there 
are no gender differences between drinking and distress symptoms 
among college students (Nourse et al., 2017).

To further elucidate the relationship between internalizing 
distress, alcohol consumption, and gender, the present study explored 
whether the presence of anxiety or depression symptoms distinctly 
relate with drinking for either gender. A questionnaire was developed 
to examine anxiety, depression, and drinking behavior in college 
students. A logistic regression was then used to explore whether 
anxiety or depression symptoms moderated the relationship between 
alcohol use across gender. Lastly, ordinary least squares (OLS) 
regressions were performed to evaluate the relation between gender, 
anxiety, depression, and the total number of drinks consumed by 
survey respondents during the past 30 days. Herein, it was 
hypothesized that women who reported consuming alcohol would 
report greater anxiety and depressive symptoms relative to their 
male counterparts.

2. Materials and methods

2.1. Sample and procedure

Study participants consisted of 448 undergraduate students. 
Recruitment was conducted at San Diego City College, San Diego Mesa 
College, and San Diego Miramar College. As an eligibility criterion, 
participants must have been at least 18 years of age at the time of data 
collection. Informed consent forms were first distributed which 
contained language on the voluntary nature of participation based on 
the NIH Office of Extramural Research directives for the protection of 
human subjects. Subsequently, flyers containing QR codes linking 
mobile devices to an online questionnaire were provided. All responses 
were confidential and anonymous. Institutional review board approval 
was obtained prior to all data collection (IRB# 2019010).

2.2. Measurements

Sociodemographic characteristics included participants’ self-
identified gender, age, ethnicity, household income, marital status, 
employment status, education level, and veteran status. Ethnicity was 
categorized as either Caucasian, Hispanic/Latino, Asian, African 
American, or Pacific Islander. Annual household income was 
categorized as lower income (less than 25 k USD), low to middle 
income (26 k to 49 k USD), median income (50 k to 74 k USD), middle 
to upper income (75 k to 100 k USD), and upper income (more than 
100 k USD). Based on the distribution of academic experience, 
educational level was classified as having no college experience, some 
college experience, or already attained a professional degree. 
Participants were also asked if they had “Any previous personal 
psychiatric history” and “Any previous family psychiatric history.”

Alcohol consumption was measured by asking participants if they 
had any alcohol to drink in the past 30 days. For data analysis, 
individuals who self-reported consuming alcohol were categorized as 
“drinkers.” The total number of alcoholic drinks consumed by 
participants was measured by asking survey respondents to indicate 
their cumulative number of drinks consumed over the past 30 days. 
For data analysis, participants who responded “None” or “0” were 
categorized as “non-drinkers.” Participants were also asked, “Do any 
of your close friends drink alcohol?” to evaluate the association 
between respondents who consume alcohol and peer drinkers. These 
measurements and operational definitions were constructed based on 
a previous report examining alcohol consumption in a college student 
sample (Martin et al., 2021).

The presence of internalizing distress symptoms was assessed 
using the Hospital Anxiety and Depression Scale (HADS), originally 
described by Zigmond and Snaith (1983). The HADS is a 14-item self-
assessing instrument for perceived symptoms of anxiety (HADS-A) 
and depression (HADS-D). Each subscale contains seven items on a 
4-point Likert scale scoring from “0 = not at all” to “3 = nearly all the 
time.” Sample statements on the HADS-A include “Worrying thoughts 
go through my mind” and “I get sudden feelings of panic.” Sample 
statements on the HADS-D include, “I feel as if I am slowed down” and 
“I have lost interest in my appearance” (Zigmond and Snaith, 1983). 
Each subscale ranges from 0 to a maximum of 21, with higher scores 
indicating a worsening of symptoms. Scores ranging from 0 to 7 
indicate the non-existence of problematic conditions. Scores ranging 
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from 8 to 10 indicate only mild symptomatology. Scores of 11or higher 
reflect potential clinical caseness and merit further evaluation for 
psychiatry disorders. In the present study, Cronbach’s α based on the 
seven items on the HADS-A was 0.82, and Cronbach’s α based on the 
seven items on the HADS-D was 0.72.

2.3. Data analysis

Sociodemographic data was examined using descriptive statistics. 
Mean differences between alcohol use, educational level, and 
psychiatric history were analyzed using t-tests or F-tests as appropriate. 
Zero-order correlations were then used to examine associations 
between variables of interest. To explore gender differences in relation 
to drinking and generalized internalizing distress, the average number 
of drinks and combined HADS-D and HADS-A scores were analyzed 
using t-tests. One-way ANOVAs were then conducted to examine 
potential gender differences in anxiety and depression scores for 
drinkers and non-drinkers.

To examine whether gender, depression, or anxiety symptoms 
associated with alcohol user status (e.g., either consuming alcohol or 
not in the past 30 days), a logistic regression analysis was performed. 
Entered in Step 1 were participants’ gender, HADS-D scores, and 
HADS-A scores. Entered in Step 2 were interactions between gender, 
HADS-D and HADS-A scores to determine if these components 
improved the overall model.

To explore whether gender, depression or anxiety symptoms relate 
to the number of drinks consumed (e.g., total reported drinks in the 
past 30 days) specifically for drinkers, we  conducted an OLS 
regression. Entered in Step 1 were participants’ gender, HADS-D and 
HADS-A scores. Entered in Step 2, interaction effects between gender, 
HADS-D and HADS-A scores were included to evaluate if these 
components improved the overall model. These statistical approaches 
were based on a previous report (Pedrelli et al., 2011).

To explore whether clinical caseness (e.g., high scores reflecting 
possible clinical conditions) relate to the number of drinks consumed 
between men and women, a similar OLS regression was performed. 
However, each participant’s HADS-D and HADS-A values were 
dichotomized by lower scores ranging from 0 to 10, and by higher 
scores ranging from 11 to 21. This approach resulted in clinical and 
non-clinical cut-off thresholds that determine the existence of 
potential anxiety or depression problems within our sample. Entered 
in Step 1 were participants’ gender, clinical HADS-D and clinical 
HADS-A scores specifically for drinkers. Entered in Step  2 were 
interaction effects between these variables. All data were analyzed 
using IBM SPSS Statistics for Windows, version 20.0 (IBM Corp., 
Armonk, N.Y., United  States). All analyzes were considered 
statistically significant when p ≤ 0.05.

3. Results

3.1. Sociodemographic and alcohol-use 
related characteristics

Table 1 shows demographic data for non-drinkers and drinks 
separated by gender. The majority of participants consisted of women 
(71%) and most common ethnicity was Hispanic/Latino (42.9%). On 

average participants were 22 years of age, an important characteristic 
given that the legal drinking age in the United States is 21. In relation 
to drinking, 60% of the total sample reported consuming alcohol at 
least once during the past 30 days. Participants with more college 
experience consumed more drinks (M = 6.8, SD = 12.4) compared to 
those with less college experience (M = 2.4, SD = 5.4), or those with 
professional degrees (M = 3.6, SD = 6.0), F(2, 447) = 4.16; p < 0.05. 
There were no significant differences between estimated household 
income and alcohol use F(4, 259) = 0.75; p = 0.55. Veterans reported 
drinking more (M = 20.1, SD = 27) compared to non-veterans (M = 9.2, 
SD = 11.2), t(265) = 3.81, p < 0.01. Zero-order correlations revealed 
moderate relations between alcohol use and sociodemographic 
characteristics (Table 2).

3.2. Women who consume alcohol report 
more distress

Figure 1A illustrates the average number of drinks consumed by 
men and women. Of respondents who reported alcohol use during the 
past 30 days, men consumed a higher number of drinks (M = 13.0, 
SD = 19.3) compared to women (M = 9.2, SD = 10.9), t(265) = 2.01, 
p < 0.05. However, the average distress scores for men and women who 
reported consuming alcohol differed (see Figure  1B). Specifically, 
significant gender differences were detected with women reporting 
greater cumulative distress (M = 15.2, SD = 6.8) compared to men 
(M = 11.9, SD = 6.3), t(266) = 3.49, p < 0.01. Figure  2A depicts 
depression scores separated by gender and alcohol use, however, 
significant differences were not detected F(3, 444) = 0.41, p = 0.74. 
However, there were significant differences in anxiety scores between 
men and women who drink F(3, 444) = 9.29, p < 0.001, with women 
who use alcohol reporting more anxiety relative to men (p < 0.001; see 
Figure 2B). The figure also shows that women who drink report more 
anxiety compared to women who do not drink alcohol (p < 0.01).

3.3. Gender differences in anxiety and 
alcohol consumption

Table 3 shows coefficients from a logistic regression exploring 
alcohol use from gender, depression scores, and anxiety scores. 
Gender, depression, and anxiety scores entered in Step 1 did not 
significantly account for variability in alcohol use, χ2(3) = 6.15, 
p = 0.10, Nagelkerke R2 = 0.02. Interactions between gender and 
depression scores, as well as gender and anxiety scores entered in 
Step 2 significantly accounted for alcohol use, Δχ2(2) = 6.15, p = 0.046. 
Anxiety was significantly related to alcohol use for women b = 0.09 
(OR = 1.10), p = 0.003, whereby a one-point increase in anxiety was 
associated with a 1.10 times greater likelihood of alcohol consumption.

Table 4 shows coefficients from an OLS regression examining the 
number of alcoholic beverages consumed by participants from gender, 
depression scores, and anxiety scores. The final model accounted for 
a significant amount of variance in the total number of drinks 
consumed, F(5, 261) = 2.93, p = 0.014, R2 = 0.053. The interaction terms 
accounted for a significant amount of variance explained in the overall 
number of drinks consumed, ΔF(2, 261) = 4.44, p = 0.013, ΔR2 = 0.032. 
Interestingly, the relationship between number of drinks and anxiety 
score was stronger for men, b = 1.30 (β = 0.21), p = 0.01, indicating that 
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among male participants who drank alcohol, the total number of 
drinks consumed was higher as their overall anxiety scores increased.

Our approach considering the HADS cut-off point for clinical 
casessness revealed that of 268 participants who reported alcohol use, 
17 men and 94 women met a threshold for anxiety problems. In 

comparison, only 2 men and 11 women who reported alcohol use met 
a threshold for depression problems. Table 5 shows coefficients from 
an OLS regression examining the number of alcoholic beverages 
consumed from gender and clinical cut-off thresholds. The final 
model accounted for a significant amount of variance, F(5, 261) = 4.43, 
p < 0.001, R2 = 0.078. Interaction terms accounted for a significant 
amount of variance explained in the number of drinks consumed, 
ΔF(2, 261) = 8.93, p < 0.001, ΔR2 = 0.063. The relationship between 
number of drinks and depression was weaker for men, b = −23.54 
(β = −0.15), p = 0.031. In contrast, the relationship between number of 
drinks and anxiety was stronger for men, b = 17.78 (β = 0.32), p < 0.001, 
signifying a greater number of drinks consumed by men who reached 
a clinical threshold for anxiety problems.

4. Discussion

Previous research findings have revealed gender differences in 
substance abuse vulnerabilities. For example, men typically consume 
larger amounts of drugs, while women report greater mental health 
disturbances following lower rates of drug intake (Becker et al., 2017). 
In agreement, this study also reports that men consume more drinks 
compared to women; however, women who consume alcohol 
experience more anxiety compared to men. These observations 
suggest that for women, emotional dysregulation might be  a key 

TABLE 1 Basic demographic data separated by drinking status for men and women.

Variable Male non-
drinkers (n  =  58)

Male drinkers 
(n  =  71)

Female non-
drinkers (n  =  122)

Female drinkers 
(n  =  197)

Total sample 
(N  =  448)

*Age 22.1 (±0.75) 23.7 (±0.59) 21.6 (±0.56) 21.9 (±0.30) 22.1 (±0.24)

Ethnicity

Caucasian 31.0% 35.2% 18.0% 35.0% 29.9%

Hispanic/Latino 25.9% 36.6% 47.5% 47.2% 42.9%

Asian 24.1% 16.9% 15.6% 10.7% 14.7%

African-American 13.8% 7.0% 13.1% 5.1% 8.7%

Pacific Islander 5.2% 4.2% 5.7% 2.0% 3.8%

Annual household income

Low 36.4% 39.5% 39.7% 43.3% 40.8%

Low-middle 30.9% 39.4% 27.3% 27.3% 29.7%

Middle 12.7% 2.8% 16.5% 9.8% 10.9%

Middle-upper 9.1% 5.6% 10.7% 7.2% 8.2%

Upper 10.9% 12.7% 5.8% 12.4% 10.4%

Bachelor’s degree or 

higher

5.2% 1.4% 2.5% 2.5% 2.7%

Currently employed 50.0% 53.5% 54.1% 72.6% 61.6%

Married or cohabiting 12.1% 8.4% 10.6% 20.3% 14.8%

Veteran 10.3% 21.1% 2.5% 4.6% 7.4%

Familial psych. history 29.3% 25.4% 23.0% 36.0% 29.9%

Personal psych. history 19.0% 31.0% 23.0% 25.9% 25.0%

Close friend who drinks 70.7% 94.4% 74.6% 98.0% 87.5%

Percentages are based on total number within each respective category. *Indicates average age with standard error of the mean (SEM) in parenthesis. For annual household income, low 
income: < USD 25 k; low-middle income: USD 25 k-50 k; middle income: USD 50 k-75 k; middle-upper income: USD 75 k-100 k; upper income: > USD 100 k.

FIGURE 1

Drinking amounts and distress scores between men and women. 
(A) The figure compares average number of drinks consumed in the 
past 30  days between men women. Data are expressed as means ± 
SEM. Key to statistics: the dagger (†) denotes a significant difference 
between gender, with men consuming more drinks than women 
(p  <  0.05). (B) The figure compares distress scores reported by men 
and women who consume alcohol. Data are expressed as means ± 
SEM. Key to statistics: the dagger (†) denotes a significant difference 
between gender with women experiencing more distress relative to 
men (p  <  0.05).
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FIGURE 2

Gender differences in anxiety between drinkers and non-drinks. (A) The figure illustrates depression scores for men and women. Data are expressed as 
means ± SEM. No significant differences were observed. (B) The figure illustrates anxiety scores for men and women. Data are expressed as means ± 
SEM. Key to statistics: the dagger (†) denotes a significant difference between gender, with women who consume alcohol reporting more anxiety 
relative to men who also consume alcohol (p  <  0.05). The asterisks (*) denote a significant difference between women who consume alcohol and 
women who do not consume alcohol (p  <  0.05).

TABLE 2 Zero-order correlations between descriptive data and alcohol–related characteristics.

Correlation matrix of alcohol-related variables

1 2 3 4 5 6 7 8 9 10 11 12

1. Gender −

2. Age 0.11* −

3. Employment −0.13** −0.07 −

4. Income 0.01 −0.02 −0.03 −

5. Education 0.02 0.16** 0.06 0.04 −

6. Family psychiatric −0.04 0.14** −0.01 0.02 0.09 −

7. Personal psychiatric 0.01 0.14** −0.02 −0.04 0.09 0.45** −

8. Close friend drinks −0.07 −0.10* 0.09 0.10* 0.05 0.09 0.08 −

9. Alcohol use −0.07 0.06 0.14** −0.01 0.16** 0.08 0.06 0.36** −

10. Depression score −0.02 −0.05 0.10* −0.20** −0.02 0.06 0.18** −0.01 −0.01 −

11. Anxiety score −0.20** −0.11* 0.04 0.06 −0.01 0.20** 0.26** 0.18** 0.08 0.53** −

12. Total distress score −0.14** −0.09 −0.02 −0.13** −0.01 0.16** 0.26** 0.11* 0.05 0.83** 0.91** −

Coding structure for categorical variables: Gender (0 = female, 1 = male,); Employment (0 = unemployed, 1 = employed); Household Income (0 = less than 25 k USD, 1 = 25 k to 49 k USD, 2 = 50 k 
to 74 k USD, 3 = 75 k to 100 k USD, 4 = more than 100 k USD); Education (0 = some college, 1 = bachelor’s degree or higher); Family and Personal psychiatric history (0 = no, 1 = yes); Friends 
who drink (0 = no, 1 = yes); Alcohol user status (0 = non-drinker, 1 = drinker). Key to statistics: *p < 0.05, **p < 0.01, t tests (two-tailed).

TABLE 3 Logistic regression evaluating the interactions between gender, depression, anxiety scores and drinking status.

b SEb Wald OR (95% CI) Nagelkerke R2 Δχ2

Step 1 0.018

Gender −0.18 0.22 0.67 0.84 (0.55, 1.28)

Depression scores −0.04 0.04 1.48 0.96 (0.89, 1.03)

Anxiety scores 0.06 0.03 4.38 1.06 (1.04, 1.12)*

Step 2 0.037* 6.15*

Gender −0.31 0.22 1.93 0.73 (0.47, 1.14)

Depression scores −0.05 0.04 1.56 0.95 (0.87, 1.03)

Anxiety scores 0.09 0.03 8.62 1.10 (1.03, 1.17)**

Gender × Depression scores 0.05 0.08 0.39 1.05 (0.90, 1.22)

Gender × Anxiety scores −0.15 0.06 5.41 0.86 (0.76, 0.98)*

Coding structure for the categorical variables of gender (0 = female, 1 = male). Coding structure for the categorical variables drinking status (0 = non-drinker, 1 = drinker). Depression and 
anxiety scores reflect continuous variables. Anxiety scores significantly associating with alcohol use for women. Values in parentheses denote 95% CI. Key to statistics: *p < 0.05, **p < 0.01. 
Bold reflect statistically significant values.
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feature associated with alcohol use. In contrast, a unique relation 
between anxiety and drinking was observed for men, such that the 
total number of drinks consumed increased as men reported 
worsening anxiety symptoms.

Prior motivational theories exploring why people consume 
alcohol noted subjective emotions such as expectations of enhanced 
mood and reductions in negative affect as prominent drivers for 

drinking (Cox and Klinger, 1988). Contemporary theoretical 
frameworks of addiction similarly suggest that substance use 
vulnerability may be driven, in part, by cyclical processes of negative 
reinforcement produced by destabilized reward and stress systems 
(Koob and Schulkin, 2019). When considering these perspectives, key 
gender differences emerge with anxiety being a significant correlate of 
alcohol misuse among females (Guinle and Sinha, 2020). Indeed, the 
relationship between drinking initiation and anxiety is stronger for 
adolescent girls compared to adolescent boys (Johannessen et  al., 
2017). In college, anxiety coping motives are associated with drinking 
for women (Buckner et  al., 2023), while those engaging in binge 
drinking report greater anxiety (Adan et al., 2016) and stress (Perrotte 
et al., 2018). Internalizing anxieties or experiencing traumatic events 
also increases the risk of developing alcohol abuse among women 
(Foster et al., 2015; Verplaetse et al., 2018). Women receiving inpatient 
clinical treatment for alcohol use disorder also report higher anxiety 
levels following admission and discharge compared to men (Oliva 
et al., 2018). Taken together with the current observations, the notion 
that anxiety is significantly associated with alcohol consumption 
among women is further supported. From a theoretical perspective, 
distress symptoms may influence whether or not women engage in 
drinking as an avoidant coping strategy against unpleasant emotion. 
However, given innate sex differences in absorption, distribution, and 
enzymatic metabolism of alcohol (Baraona et al., 2001), this approach 
might result in negative health outcomes, worsening of symptoms, 
and subsequent alcohol misuse. Further investigations are thus 
necessary to fully clarify the linkage between anxiety and alcohol use 
for women.

Anxiety is also a prominent feature associated with drinking for 
men. For example, men might consume alcohol to manage social 
anxieties (Xu et  al., 2012) and, among undergraduates, men who 
display comorbid anxiety and depression experience more alcohol-
related problems (Austin and Villarosa-Hurlocker, 2021). The latter 
findings align with prior observations showing a stronger association 
between distress and consumption for college men (Markman Geisner 
et al., 2004). In agreement, and perhaps one of the most revealing 
findings in our study, is the observation that men consumed more 
drinks as their anxiety worsened and reached thresholds for clinical 
caseness. Thus, it may be postulated that men who already consume 
alcohol might further drink as a maladaptive coping mechanism to 
ameliorate their clinical anxiety. However, because men typically 
drink more than women, this might produce frequent binge drinking 
episodes and problematic behaviors. Indeed, among college students, 
men who experience symptoms of anxiety represent an at-risk group 
characterized by heightened drug use probabilities (Martin et  al., 
2021) and alcohol-related troubles (Austin and Villarosa-
Hurlocker, 2021).

While the present findings are consistent with previous research, 
our observations regarding depressive symptoms and alcohol use 
remain elusive. For instance, there were no gender differences 
between those who consumed alcohol and depression scores. In 
addition, the small number of men who reached a clinical threshold 
for depression reported drinking less. In contrast, data from college 
settings does indicate a co-occurrence between alcohol use and 
depression (Pedrelli et al., 2016; Kenney et al., 2017; Villarosa et al., 
2018). In addition, epidemiological data suggests that a history of 
drinking can lead to depression (McHugh and Weiss, 2019). Given 
this comorbidly and directionally, perhaps studying a larger sample 

TABLE 5 Ordinary least squares regression evaluating interactions 
between gender, depression caseness, anxiety caseness, and number of 
drinks consumed.

b SEb t β R2 ΔR2

Step 1 0.015

Gender 3.87 1.95 1.99* 0.12

Caseness for 

depression

−0.41 4.00 −0.10 −0.01

Caseness for anxiety 0.26 1.78 0.15 0.01

Step 2 0.078* 0.063*

Gender −0.50 2.25 −0.22 −0.02

Caseness depression 2.87 4.22 0.68 0.05

Caseness anxiety −3.19 1.94 −1.65 −0.12

Gender × Caseness 

for depression

−23.54 10.85 −2.17* −0.15

Gender × Caseness 

for anxiety

17.78 4.34 4.10** 0.32

Coding structure for the categorical variables of gender (0 = female, 1 = male). Coding 
structure for the categorical variables reflecting potential clinical caseness for depression 
(0 = HADS-D scores of 10 or less, 1 = HADS-D scores of 11 or more) and anxiety 
(0 = HADS-A scores of 10 or less, 1 = HADS-A scores of 11 or more). The number of 
alcoholic drinks consumed by participants reflects a continuous variable. Anxiety scores 
were significantly more associated with the total number of drinks consumed by men 
meeting anxious symptomology. Key to statistics: *p < 0.05, **p < 0.01. 
Bold reflect statistically significant values.

TABLE 4 Ordinary least squares regression evaluating interactions 
between gender, depression, anxiety scores and the number of drinks 
consumed by men and women.

b SEb t β R2 ΔR2

Step 1 0.021

Gender 4.00 2.00 2.00* 0.13

Depression Scores 0.29 0.30 0.98 0.07

Anxiety Scores 0.03 0.24 0.12 0.01

Step 2 0.053* 0.032*

Gender 5.37 2.03 2.64** 0.17

Depression Scores 0.29 0.34 0.85 0.07

Anxiety Scores −0.30 0.28 −1.10 −0.10

Gender × 

Depression Scores

0.15 0.68 0.22 0.02

Gender × Anxiety 

Scores

1.30 0.54 2.42* 0.21

Coding structure for the categorical variables of gender (0 = female, 1 = male). Depression 
and anxiety scores reflect continuous variables. The number of alcoholic drinks consumed by 
participants also reflects a continuous variable. Anxiety scores were significantly more associated 
with the total number of drinks consumed by men. Key to statistics: *p < 0.05, **p < 0.01. 
Bold reflect statistically significant values.
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with depressive symptoms, or a clinical population, might have 
provided better insight. Nonetheless, evidence does show that 
college men with depressive symptoms engage less in drug use 
(Martin et al., 2021), raising the possibility that different substances 
prompt unique phenotypical reactivities in combination 
with depression.

We also found some sociodemographic characteristics linked with 
alcohol consumption. Drinking alcohol is a prevalent behavior among 
US college students (Lorant et al., 2013; White and Hingson, 2013). 
Not surprisingly, our study also reports that the number of drinks 
consumed in the past 30 days is significantly increased for participants 
with some college experience relative to those with less college 
experience. We also noted a moderate correlation between drinking 
and having a close friend who consumes alcohol. This is consistent 
with evidence indicating associations between alcohol use and peer 
influences among undergraduate students (Walther et al., 2017).

4.1. Limitations and future direction

Although our study further provides insight to the relationship 
between distress symptoms, gender, and alcohol consumption, there 
are limitations to consider. First, this study was conducted using self-
report measurements. A common disadvantage associated with survey 
assessments is their tendency toward generating biased responses 
centered on socially acceptable answers or preferred self-appraisals 
(Althubaiti, 2016). Second, because of the cross-sectional approach 
used in this study, determining causal relationships is improbable. 
Third, a comprehensive diagnosis for psychopathology or alcohol use 
disorder was not directly evaluated and thus our results may not 
generalize to clinical populations with existing psychiatric conditions. 
Fourth, different types of beverages consumed by participants were 
not considered, hence, discussions related to alcoholic content by 
volume are limited. Lastly, other factors like sensation seeking, 
behavioral disinhibitions (Adan et al., 2016; Obst et al., 2021), and 
those affecting mental health such as circadian phenotypes (Díaz-
Morales et al., 2017), may also influence drinking behavior. Indeed, it 
is thought that merely drinking to cope with negative emotions may 
not fully explain alcohol consumption, but rather independent 
variables combine to develop alcohol-related harm (Boyd et al., 2022; 
Shuai et al., 2022). Therefore, future research may consider evaluating 
alcohol use from a multifaceted approach.

4.2. Conclusion

The present study revealed that for college women, the mere 
presence of anxiety symptoms associates with a likelihood of alcohol 
use. Given that women experience distinct alcohol-related social 
(Dardis et  al., 2021) and health (Erol and Karpyak, 2015) 
consequences, college systems might consider screening for 
emotional dysregulation as a preventative method to lower drinking 
outcomes. Another strength of our report is the observation that 
among college men, heightened symptoms of anxiety associate with 
greater alcohol consumption. Thus, educational measures might also 
convey emotional management skills to reduce drinking disparities 
within susceptible populations. These prioritized intervention 

approaches might also benefit individuals with other emotional 
instabilities, such as impulsivity and co-dependency, thought to 
mediate problems observed in college like excessive internet use 
(Diotaiuti et  al., 2022). Taken together, our report highlights the 
necessity to investigate gender-specific associations between distress 
symptoms and substance use. Elucidating the multifaceted aspect of 
alcohol use can provide reformative knowledge about drinking, and 
guide the development of gender-specific strategies to reduce alcohol 
use vulnerabilities.

Data availability statement

Raw data supporting the conclusions of this article are available 
by the authors upon request.

Ethics statement

The studies involving human participants were reviewed and 
approved by SDCCD Institutional Review Board approval (IRB# 
2019010). The patients/participants provided their written informed 
consent to participate in this study.

Author contributions

OT developed the study design and manuscript concept. MG, NA, 
OT, and LV performed the data collection. JE and OT conducted the 
statistical analyzes and interpretations. OT, NA, and GT conducted 
the manuscript revision and editing. All authors reviewed and 
approved the final version of this manuscript.

Acknowledgments

 The authors would like to thank our undergraduate student 
assistants Katrin Gaines, Amber Mahmud, Anabel Ray, Ashleigh 
Jameson, and Kayla Walker for their valuable support and technical 
aid in the preparation of this manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers.  
Any product that may be evaluated in this article, or claim that may 
be made by its manufacturer, is not guaranteed or endorsed by the  
publisher.

https://doi.org/10.3389/fpsyg.2023.1191286
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Torres et al. 10.3389/fpsyg.2023.1191286

Frontiers in Psychology 08 frontiersin.org

References
Adan, A., Navarro, J. F., and Forero, D. A. (2016). Personality profile of binge drinking 

in university students is modulated by sex. A study using the alternative five factor 
model. Drug Alcohol Depend. 165, 120–125. doi: 10.1016/j.drugalcdep.2016.05.015

Agabio, R., Campesi, I., Pisanu, C., Gessa, G. L., and Franconi, F. (2016). Sex 
differences in substance use disorders: focus on side effects. Addict. Biol. 21, 1030–1042. 
doi: 10.1111/adb.12395

Althubaiti, A. (2016). Information bias in health research: definition, pitfalls, and 
adjustment methods. J. Multidiscip. Healthc. 9, 211–217. doi: 10.2147/JMDH.S104807

Austin, M. A., and Villarosa-Hurlocker, M. C. (2021). Drinking patterns of college 
students with comorbid depression and anxiety symptoms: the moderating role of 
gender. J. Subst. Abus. 26, 650–656. doi: 10.1080/14659891.2021.1879291

Baraona, E., Abittan, C. S., Dohmen, K., Moretti, M., Pozzato, G., Chayes, Z. W., et al. 
(2001). Gender differences in pharmacokinetics of alcohol. Alcohol. Clin. Exp. Res. 25, 
502–507. doi: 10.1111/j.1530-0277.2001.tb02242.x

Barbosa, C., Dowd, W. N., Neuwahl, S. J., Rehm, J., Imtiaz, S., and Zarkin, G. A. 
(2023). Modeling the impact of COVID-19 pandemic-driven increases in alcohol 
consumption on health outcomes and hospitalization costs in the United  States. 
Addiction 118, 48–60. doi: 10.1111/add.16018

Becker, J. B., McClellan, M. L., and Reed, B. G. (2017). Sex differences, gender and 
addiction. J. Neurosci. Res. 95, 136–147. doi: 10.1002/jnr.23963

Boyd, J., Sexton, O., Angus, C., Meier, P., Purshouse, R. C., and Holmes, J. (2022). 
Causal mechanisms proposed for the alcohol harm paradox-a systematic review. 
Addiction 117, 33–56. doi: 10.1111/add.15567

Buckner, J. D., Morris, P. E., Ferrie, M. L., and Scherzer, C. R. (2023). Social anxiety 
and alcohol use and related problems among black adults: differential roles of motives 
by sex. Subst. Use Misuse 58, 36–43. doi: 10.1080/10826084.2022.2137813

Cox, W. M., and Klinger, E. (1988). A motivational model of alcohol use. J. Abnorm. 
Psychol. 97, 168–180. doi: 10.1037//0021-843x.97.2.168

Dardis, C. M., Ullman, S. E., Rodriguez, L. M., Waterman, E. A., Dworkin, E. R., and 
Edwards, K. M. (2021). Bidirectional associations between alcohol use and intimate 
partner violence and sexual assault victimization among college women. Addict. Behav. 
116:106833. doi: 10.1016/j.addbeh.2021.106833

Díaz-Morales, J. F., Randler, C., Arrona-Palacios, A., and Adan, A. (2017). Validation 
of the MESSi among adult workers and young students: general health and personality 
correlates. Chronobiol. Int. 34, 1288–1299. doi: 10.1080/07420528.2017.1361437

Diotaiuti, P., Mancone, S., Corrado, S., De Risio, A., Cavicchiolo, E., Girelli, L., et al. 
(2022). Internet addiction in young adults: the role of impulsivity and codependency. 
Front. Psych. 13:893861. doi: 10.3389/fpsyt.2022.893861

Erol, A., and Karpyak, V. M. (2015). Sex and gender-related differences in alcohol use 
and its consequences: contemporary knowledge and future research considerations. 
Drug Alcohol Depend. 156, 1–13. doi: 10.1016/j.drugalcdep.2015.08.023

Esser, M. B., Leung, G., Sherk, A., Bohm, M. K., Liu, Y., Lu, H., et al. (2022). Estimated 
deaths attributable to excessive alcohol use among US adults aged 20 to 64 years, 2015 
to 2019. JAMA Netw. Open 5:e2239485. doi: 10.1001/jamanetworkopen.2022.39485

Foster, K. T., Hicks, B. M., Iacono, W. G., and McGue, M. (2015). Gender differences 
in the structure of risk for alcohol use disorder in adolescence and young adulthood. 
Psychol. Med. 45, 3047–3058. doi: 10.1017/S0033291715001014

Guinle, M., and Sinha, R. (2020). The role of stress, trauma, and negative affect in 
alcohol misuse and alcohol use disorder in women. Alcohol Res. 40:05. doi: 10.35946/
arcr.v40.2.05

Johannessen, E. L., Andersson, H. W., Bjørngaard, J. H., and Pape, K. (2017). Anxiety 
and depression symptoms and alcohol use among adolescents–a cross sectional study 
of Norwegian secondary school students. BMC Public Health 17:494. doi: 10.1186/
s12889-017-4389-2

Kenney, S. R., Merrill, J. E., and Barnett, N. P. (2017). Effects of depressive symptoms 
and coping motives on naturalistic trends in negative and positive alcohol-related 
consequences. Addict. Behav. 64, 129–136. doi: 10.1016/j.addbeh.2016.08.028

Koob, G. F., and Schulkin, J. (2019). Addiction and stress: an allostatic view. Neurosci. 
Biobehav. Rev. 106, 245–262. doi: 10.1016/j.neubiorev.2018.09.008

Krieger, H., Young, C. M., Anthenien, A. M., and Neighbors, C. (2018). The 
epidemiology of binge drinking among college-age individuals in the United States. 
Alcohol Res 39, 23–30.

Lorant, V., Nicaise, P., Soto, V. E., and d'Hoore, W. (2013). Alcohol drinking among 
college students: college responsibility for personal troubles. BMC Public Health 13:615. 
doi: 10.1186/1471-2458-13-615

Markman Geisner, I., Larimer, M. E., and Neighbors, C. (2004). The relationship 
among alcohol use, related problems, and symptoms of psychological distress: gender 
as a moderator in a college sample. Addict. Behav. 29, 843–848. doi: 10.1016/j.
addbeh.2004.02.024

Martin, C. E., Ksinan, A. J., Moeller, F. G., and Dick, D.Spit for Science Working Group 
(2021). Sex-specific risk profiles for substance use among college students. Brain Behav 
11:e01959. doi: 10.1002/brb3.1959

McHugh, R. K., and Weiss, R. D. (2019). Alcohol use disorder and depressive 
disorders. Alcohol Res. 40:1. doi: 10.35946/arcr.v40.1.01

McKetta, S., and Keyes, K. M. (2019). Heavy and binge alcohol drinking and parenting 
status in the United States from 2006 to 2018: an analysis of nationally representative 
cross-sectional surveys. PLoS Med. 16:e1002954. doi: 10.1371/journal.pmed. 
1002954

Nixon, S. J., Prather, R., and Lewis, B. (2014). Sex differences in alcohol-related 
neurobehavioral consequences. Handb. Clin. Neurol. 125, 253–272. doi: 10.1016/
B978-0-444-62619-6.00016-1

Nourse, R., Adamshick, P., and Stoltzfus, J. (2017). College binge drinking and its 
association with depression and anxiety: a prospective observational study. East Asian 
Arch. Psychiatr. 27, 18–25.

Obst, E., Bernhardt, N., Gan, G., Plawecki, M. H., O'Connor, S., Smolka, M. N., et al. 
(2021). Sensation seeking, impulsivity, and aggression moderate sex effects on  
adolescent laboratory binging. Psychol. Addict. Behav. 35, 208–214. doi:  
10.1037/adb0000651

Oliva, F., Nibbio, G., Vizzuso, P., Jaretti Sodano, A., Ostacoli, L., Carletto, S., et al. 
(2018). Gender differences in anxiety and depression before and after alcohol 
detoxification: anxiety and depression as gender-related predictors of relapse. Eur. 
Addict. Res. 24, 163–172. doi: 10.1159/000490046

Pedersen, D. E. (2013). Gender differences in college binge drinking: examining the 
role of depression and school stress. Soc. Sci. J. 50, 521–529. doi: 10.1016/j.
soscij.2013.03.003

Pedrelli, P., Borsari, B., Lipson, S. K., Heinze, J. E., and Eisenberg, D. (2016). Gender 
differences in the relationships among major depressive disorder, heavy alcohol use, and 
mental health treatment engagement among college students. J. Stud. Alcohol Drugs 77, 
620–628. doi: 10.15288/jsad.2016.77.620

Pedrelli, P., Farabaugh, A. H., Zisook, S., Tucker, D., Rooney, K., Katz, J., et al. (2011). 
Gender, depressive symptoms and patterns of alcohol use among college students. 
Psychopathology 44, 27–33. doi: 10.1159/000315358

Pedrelli, P., MacPherson, L., Khan, A. J., Shapero, B. G., Fisher, L. B., Nyer, M., et al. 
(2018). Sex differences in the association between heavy drinking and behavioral distress 
tolerance and emotional reactivity among non-depressed college students. Alcohol 
Alcohol. 53, 674–681. doi: 10.1093/alcalc/agy045

Peltier, M. R., Verplaetse, T. L., Mineur, Y. S., Petrakis, I. L., Cosgrove, K. P., 
Picciotto, M. R., et al. (2019). Sex differences in stress-related alcohol use. Neurobiol. 
Stress 10:100149. doi: 10.1016/j.ynstr.2019.100149

Perrotte, J. K., Baumann, M. R., and Knight, C. F. (2018). Traditional gender roles and 
the stress-alcohol relationship among Latina/o college students. Subst. Use Misuse 53, 
1700–1705. doi: 10.1080/10826084.2018.1429472

Peterson, C., Li, M., Xu, L., Mikosz, C. A., and Luo, F. (2021). Assessment of annual 
cost of substance use disorder in US hospitals. JAMA Netw. Open 4:e210242. doi: 
10.1001/jamanetworkopen.2021.0242

Shuai, R., Bravo, A. J., Anker, J. J., Kushner, M. G., and Hogarth, L. (2022). The direct 
effect of drinking to cope on alcohol problems is not mediated by alcohol consumption: 
invariance across gender and countries. Addict. Behav. Rep. 16:100469. doi: 10.1016/j.
abrep.2022.100469

Substance Abuse and Mental Health Services Administration. (2019). Results from the 
2018 National Survey on drug use and health: Detailed tables. Rockville, MD: Center for 
Behavioral Health Statistics and Quality, Substance Abuse and Mental Health 
Services Administration.

Verplaetse, T. L., Moore, K. E., Pittman, B. P., Roberts, W., Oberleitner, L. M., 
Smith, P. H., et al. (2018). Intersection of stress and gender in association with transitions 
in past year DSM-5 substance use disorder diagnoses in the United States. Chronic Stress 
2:775263. doi: 10.1177/2470547017752637

Villarosa, M. C., Messer, M. A., Madson, M. B., and Zeigler-Hill, V. (2018). Depressive 
symptoms and drinking outcomes: the mediating role of drinking motives and 
protective behavioral strategies among college students. Subst. Use Misuse 53, 143–153. 
doi: 10.1080/10826084.2017.1327974

Walther, C. A. P., Pedersen, S. L., Cheong, J., and Molina, B. S. G. (2017). The role of 
alcohol expectancies in the associations between close friend, typical college student, 
and personal alcohol use. Subst. Use Misuse 52, 1656–1666. doi: 
10.1080/10826084.2017.1306561

White, A. M. (2020). Gender differences in the epidemiology of alcohol use and 
related harms in the United  States. Alcohol Res. 40:01. doi: 10.35946/arcr. 
v40.2.01

White, A., Castle, I. J., Chen, C. M., Shirley, M., Roach, D., and Hingson, R. (2015). 
Converging patterns of alcohol use and related outcomes among females and males in 
the United States, 2002 to 2012. Alcohol. Clin. Exp. Res. 39, 1712–1726. doi: 10.1111/
acer.12815

White, A. M., Castle, I. P., Powell, P. A., Hingson, R. W., and Koob, G. F. (2022). 
Alcohol-related deaths during the COVID-19 pandemic. JAMA 327, 1704–1706. doi: 
10.1001/jama.2022.4308

https://doi.org/10.3389/fpsyg.2023.1191286
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.drugalcdep.2016.05.015
https://doi.org/10.1111/adb.12395
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.1080/14659891.2021.1879291
https://doi.org/10.1111/j.1530-0277.2001.tb02242.x
https://doi.org/10.1111/add.16018
https://doi.org/10.1002/jnr.23963
https://doi.org/10.1111/add.15567
https://doi.org/10.1080/10826084.2022.2137813
https://doi.org/10.1037//0021-843x.97.2.168
https://doi.org/10.1016/j.addbeh.2021.106833
https://doi.org/10.1080/07420528.2017.1361437
https://doi.org/10.3389/fpsyt.2022.893861
https://doi.org/10.1016/j.drugalcdep.2015.08.023
https://doi.org/10.1001/jamanetworkopen.2022.39485
https://doi.org/10.1017/S0033291715001014
https://doi.org/10.35946/arcr.v40.2.05
https://doi.org/10.35946/arcr.v40.2.05
https://doi.org/10.1186/s12889-017-4389-2
https://doi.org/10.1186/s12889-017-4389-2
https://doi.org/10.1016/j.addbeh.2016.08.028
https://doi.org/10.1016/j.neubiorev.2018.09.008
https://doi.org/10.1186/1471-2458-13-615
https://doi.org/10.1016/j.addbeh.2004.02.024
https://doi.org/10.1016/j.addbeh.2004.02.024
https://doi.org/10.1002/brb3.1959
https://doi.org/10.35946/arcr.v40.1.01
https://doi.org/10.1371/journal.pmed.1002954
https://doi.org/10.1371/journal.pmed.1002954
https://doi.org/10.1016/B978-0-444-62619-6.00016-1
https://doi.org/10.1016/B978-0-444-62619-6.00016-1
https://doi.org/10.1037/adb0000651
https://doi.org/10.1159/000490046
https://doi.org/10.1016/j.soscij.2013.03.003
https://doi.org/10.1016/j.soscij.2013.03.003
https://doi.org/10.15288/jsad.2016.77.620
https://doi.org/10.1159/000315358
https://doi.org/10.1093/alcalc/agy045
https://doi.org/10.1016/j.ynstr.2019.100149
https://doi.org/10.1080/10826084.2018.1429472
https://doi.org/10.1001/jamanetworkopen.2021.0242
https://doi.org/10.1016/j.abrep.2022.100469
https://doi.org/10.1016/j.abrep.2022.100469
https://doi.org/10.1177/2470547017752637
https://doi.org/10.1080/10826084.2017.1327974
https://doi.org/10.1080/10826084.2017.1306561
https://doi.org/10.35946/arcr.v40.2.01
https://doi.org/10.35946/arcr.v40.2.01
https://doi.org/10.1111/acer.12815
https://doi.org/10.1111/acer.12815
https://doi.org/10.1001/jama.2022.4308


Torres et al. 10.3389/fpsyg.2023.1191286

Frontiers in Psychology 09 frontiersin.org

White, A., and Hingson, R. (2013). The burden of alcohol use: excessive alcohol 
consumption and related consequences among college students. Alcohol Res. 35, 
201–218.

White, A. M., Slater, M. E., Ng, G., Hingson, R., and Breslow, R. (2018). Trends in 
alcohol-related emergency department visits in the United  States: results from the 
nationwide emergency department sample, 2006 to 2014. Alcohol. Clin. Exp. Res. 42, 
352–359. doi: 10.1111/acer.13559

Xu, Y., Schneier, F., Heimberg, R. G., Princisvalle, K., Liebowitz, M. R., Wang, S., et al. 
(2012). Gender differences in social anxiety disorder: results from the national 

epidemiologic sample on alcohol and related conditions. J. Anxiety Disord. 26, 12–19. 
doi: 10.1016/j.janxdis.2011.08.006

Yoon, Y. H., Chen, C. M., Slater, M. E., Jung, M. K., and White, A. M.  
(2020). Trends in premature deaths from alcoholic liver disease  
in the U.S., 1999-2018. Am. J. Prev. Med. 59, 469–480. doi: 10.1016/j.amepre.2020. 
04.024

Zigmond, A. S., and Snaith, R. P. (1983). The hospital anxiety and  
depression scale. Acta Psychiatr. Scand. 67, 361–370. doi: 10.1111/j.1600-0447.1983. 
tb09716.x

https://doi.org/10.3389/fpsyg.2023.1191286
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1111/acer.13559
https://doi.org/10.1016/j.janxdis.2011.08.006
https://doi.org/10.1016/j.amepre.2020.04.024
https://doi.org/10.1016/j.amepre.2020.04.024
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x

	Distress symptoms and alcohol consumption: anxiety differentially mediates drinking across gender
	1. Introduction
	2. Materials and methods
	2.1. Sample and procedure
	2.2. Measurements
	2.3. Data analysis

	3. Results
	3.1. Sociodemographic and alcohol-use related characteristics
	3.2. Women who consume alcohol report more distress
	3.3. Gender differences in anxiety and alcohol consumption

	4. Discussion
	4.1. Limitations and future direction
	4.2. Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

