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Abstract
Loneliness has been associated with problematic alcohol use, but it is not known whether 
self-perceptions mediate this relationship. In this study, the general population in China 
(N = 1123) and Germany (N = 1018) was surveyed to assess whether self-esteem and self-
efficacy mediate the effect of loneliness on problematic alcohol use in two culturally dis-
tinct environments. Multiple regression analysis demonstrated that higher AUDIT scores 
were negatively associated with self-esteem (b = -0.08, p < .001). Self-esteem mediated the 
effect of loneliness on AUDIT score (indirect effect: 0.06, CI: 0.03 − 0.10, p < .001), while 
self-efficacy did not (indirect effect: 0.02, CI: -0.003 − 0.05, p = .10). These findings sug-
gest that self-esteem explains the relationship between loneliness and problematic alcohol 
use. As self-esteem may be more modifiable than external social factors, these results have 
positive practical implications for alcohol use disorder treatment strategies.
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Introduction

Alcohol is one of the most commonly used substances worldwide, with mental and physical 
health consequences constituting over 5% of the global burden of disease and injury (World 
Health Organization, 2018). Although treatment options for alcohol use disorder (AUD) 
exist, treatment access and efficacy are limited (Friedmann, 2013), indicating an urgent need 
for improved understanding of the underlying factors that drive problematic alcohol use.

Given the deeply embedded role of alcohol in societal norms and expectations, prior 
studies attempted to identify candidate social and psychological risk factors associated with 
the development of AUD. One factor that has consistently been associated with problem-
atic alcohol use is loneliness (Akerlind & Hornquist, 1992; Allen et al., 1981; Nerviano & 
Gross, 1976; Sadava & Thompson, 1986). Research has therefore investigated the social 
circumstances of individuals with AUD to determine whether loneliness correlates with 
number of social contacts (Akerlind et al., 1987; Medora & Woodward, 1991). However, 
these studies found limited correlation between loneliness and social network size, instead 
finding stronger correlation with personal dissatisfaction and negative self-concept (Aker-
lind et al., 1987; Medora & Woodward, 1991). As cognitive theories of loneliness propose 
that loneliness can be defined as a discrepancy between the levels of an individual’s desired 
and actual social connections (Perlman & Peplau, 1981), examining aspects of self-concept 
and self-evaluation, rather than social network characteristics, may provide more direct 
insight into how loneliness increases risk for AUD.

Two psychological factors reflecting self-concept that have been proposed to be relevant 
for alcohol consumption are self-esteem and self-efficacy (Charalampous et al., 1976; Mar-
latt & Gordon, 1985), but the relationships among loneliness, self-esteem, self-efficacy, and 
problematic alcohol use have thus far not been extensively explored. Self-esteem, which 
can be defined as an individual’s sense of self-worth (Rosenberg et al., 1995), has been 
negatively correlated with loneliness (Russell et al., 1980). A negative association between 
problematic alcohol use and self-esteem has also consistently been identified (Beckman et 
al., 1980; Charalampous et al., 1976; Tomaka et al., 2013), though studies examining the 
relationship between self-esteem and overall alcohol consumption have been less consis-
tent, with some finding no relationship (Greenberg et al., 1999; Luhtanen & Crocker, 2005; 
Trucco et al., 2007), or even a positive correlation between self-esteem and alcohol use 
(Blank et al., 2016). This discrepancy has led some researchers to propose that different 
motives for drinking are associated with different self-esteem levels: while low self-esteem 
is associated with drinking to cope, high self-esteem is associated with more impulsivity and 
social drinking motives (Gierski et al., 2020; Schick et al., 2022), indicating that self-esteem 
might be a mediator of the effect of loneliness on alcohol use.

Self-efficacy, the belief that one can effectively cope with high-risk situations (Bandura, 
1977), has also been negatively associated with problematic alcohol use (Connor et al., 
2011; Kelly et al., 2012). As framed in Marlatt’s cognitive-behavioral model of relapse, 
individuals with low self-efficacy perceive themselves to have poor coping ability in high-
risk drinking situations, increasing their risk of relapse (Larimer et al., 1999; Marlatt & 
Gordon, 1985). Accordingly, empirical studies demonstrate that self-efficacy is a key media-
tor of outcomes following network support and cognitive-behavioral treatment approaches 
(Kelly et al., 2012; Litt et al., 2016; Project MATCH Research Group, 1998). Though the 
relationship between self-efficacy and problematic alcohol use has been less well investi-
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gated outside of the treatment setting, loneliness has been correlated with a negative percep-
tion of coping ability in AUD populations (Sadava & Thompson, 1986). Considering its 
mediating role in post-AUD treatment outcomes, self-efficacy might also mediate the effects 
of loneliness on alcohol consumption.

Moreover, loneliness, self-esteem, and self-efficacy may be influenced by various social 
and cultural contexts. Prior studies of self-esteem and self-efficacy across different geo-
graphical populations found that individuals with Eastern cultural backgrounds tended to 
score lower on assessments of self-esteem and self-efficacy than those with Western back-
grounds (Chung & Mallery, 1999; Schmitt & Allik, 2005; Scholz et al., 2002; Schwarzer et 
al., 1997), leading to researchers to hypothesize that cultural context may affect self-concept 
(Chung & Mallery, 1999). Loneliness is also inherently rooted in cultural norms and expec-
tations, as different idealizations of “appropriate” levels of social contact inevitably result in 
different concepts of loneliness. In comparative studies of loneliness rates across multiple 
countries, culture was consistently found to be a significant determining factor alongside 
other characteristics including age and gender, though it is not entirely clear what specific 
aspects of cultural background are most relevant. While early studies demonstrated higher 
loneliness rates in individuals from countries with collectivist cultural tendencies (Ander-
son, 1999; Fokkema et al., 2012; Lykes & Kemmelmeier, 2014), these findings have not 
been supported by more recent larger studies (Barreto et al., 2021), indicating that additional 
within-country or within-individual cultural aspects may also contribute. It has also been 
noted in some countries, such as China, that loneliness rates in certain at-risk population 
groups have experienced rapid increases in recent years (Yang & Victor, 2008; Zhong et al., 
2017). While the etiology of the observed increases in loneliness has yet to be fully char-
acterized, these data indicate that globalization may interact with cultural backgrounds in 
different ways to result in disparate loneliness patterns across the world.

While relatively few studies have examined the impact of the COVID-19 pandemic on 
self-esteem and self-efficacy, the social isolation measures introduced in many regions of the 
world have led to increased interest in understanding how loneliness and alcohol consump-
tion have been affected. In China, for example, loneliness rates appear to have increased; 
relatively high loneliness rates within at-risk population groups have been observed in China 
for some time (Bao et al., 2021), but a more recent assessment conducted during the coro-
navirus pandemic demonstrated similar levels of loneliness across the general population 
(Bao et al., 2021). Though pre-pandemic assessments in European countries are limited, 
data from Germany indicates higher loneliness rates across all age groups in the general 
population following the start of the pandemic (Entringer & Kröger, 2020), suggesting that 
the unique social context posed by the pandemic may have exacerbated loneliness rates in 
both Eastern and Western cultural contexts.

Alcohol intake trends in these regions, on the other hand, decreased following the start of 
the COVID-19 pandemic. A meta-analysis of studies examining alcohol intake trends in the 
general population in Europe from 2020 indicated that the proportion of individuals report-
ing a decrease in alcohol use after the start of the pandemic was higher than that reporting 
an increase (Kilian et al., 2022). Likewise, consumption slightly decreased in the general 
population in China (Wang et al., 2020). However, it was also noted in that heavy alcohol 
use may have remained stable or increased in the AUD subpopulation in Europe (Kilian 
et al., 2022; Manthey et al., 2020; Schmits & Glowacz, 2022), whereas high-risk drinking 
appeared to decrease in amount and frequency in China (Wang et al., 2020).
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In this study, we aim to investigate the relationships among problematic alcohol use, 
loneliness, self-esteem, and self-efficacy in the general population in China and Germany. 
Given evidence for cultural context affecting self-esteem, self-efficacy, and loneliness, we 
anticipated that studying the populations in these two countries would demonstrate how 
alcohol use relates to loneliness, self-esteem, and self-efficacy across diverse cultural back-
grounds. We expected that high levels of loneliness, low self-esteem, and low self-efficacy 
would correlate with higher risk for problematic alcohol use in both countries. We also 
hypothesized that the relationship between loneliness and problematic alcohol use would be 
mediated by self-esteem and self-efficacy.

Materials and methods

Participants and Procedure

Participants were recruited from the general population in China and Germany, using social 
media, advertisements, newsletters, and Prolific (https://www.prolific.co), an online recruit-
ment platform. The exclusion criteria for participation were age under 18 years and without 
giving consent. The study was conducted in an anonymous online survey format using the 
Wenjuanxing platform (https://www.wjx.cn) in China and the Unipark platform (https://
www.unipark.com/en/) in Germany, and was available for completion from December 2021 
to February 2022. After participants provided written informed consent, they were presented 
with a socio-demographic assessment (i.e., to determine sex and age) and questionnaires.

Participation was voluntary in both China and Germany. While participation in China 
involved no compensation, participants in Germany were compensated with payment via 
Prolific. Use of the Wenjuanxing platform and Prolific recruitment tool ensured that each 
participant could only complete the survey one time.

This study was conducted in accordance with the Declaration of Helsinki and was 
approved by the Ethics Committee at each of the following institutions: Charité — Uni-
versitätsmedizin Berlin (registration number: EA2/143/20), Freie Universität Berlin (reg-
istration number: 030/2022), and Shanghai Mental Health Center (registration number: 
2021ky-15).

Questionnaires

For assessment of problematic alcohol use, we used the Alcohol Use Disorders Identifica-
tion Test (AUDIT), a ten-item, four-point response scale developed by the World Health 
Organization to measure problematic alcohol use in general populations worldwide (Saun-
ders et al., 1993). Total scores range from 0 to 40, with an increased score indicating greater 
consumption and higher likelihood of problematic alcohol use (Saunders et al., 1993). Total 
scores of 8 and above are considered to be indicators of hazardous and harmful alcohol use 
and possible dependence (Babor et al., 2001). Scores between 8 and 14 are suggestive of 
hazardous or harmful alcohol consumption, and scores of 15 or more indicate the likelihood 
of alcohol dependence, or moderate to severe AUD, based on scoring guidelines at https://
auditscreen.org/about/scoring-audit/. The scale has been widely used in China (Li et al., 
2011) and Germany (Dybek et al., 2006).
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To assess loneliness, we used the short-form UCLA Loneliness Scale (ULS-8) (Hays & 
DiMatteo, 1987), which has previously been validated in Chinese (Zhou et al., 2012) and 
German (Döring & Bortz, 1993). Each of the eight items is rated on a four-point Likert 
response scale, with total scores ranging from 8 to 32 (Hays & DiMatteo, 1987). Higher 
scores indicate higher levels of loneliness.

For assessment of self-esteem, we used the ten-item Rosenberg Self-Esteem Scale (RSE) 
(Rosenberg, 1965), which has been validated in Chinese (Cheng & Hamid, 1995) and Ger-
man (Ferring & Filipp, 1996). Each item is rated on a four-point response scale, with total 
scores ranging from 10 to 40 (Rosenberg, 1965). Higher scores indicate greater self-esteem.

Finally, to assess self-efficacy, we used the ten-item General Self-Efficacy Scale (GSE) 
(Schwarzer & Jerusalem, 1995), previously validated in Chinese (Zhang & Schwarzer, 
1995) and German (Schwarzer & Jerusalem, 1999). Each item is rated on a four-point 
response scale, with total scores ranging from 10 to 40 (Schwarzer & Jerusalem, 1995). 
Higher scores indicate greater self-efficacy.

Data Analysis

To analyze between-country differences, Pearson’s chi-square test was used for categori-
cal variables. Independent sample t-tests were used for continuous variables. Two-tailed 
hypothesis testing was used.

For multiple regression analysis to test the effect of ULS-8 score, RSE score, and GSE 
score on AUDIT score, a linear model with significance testing was implemented as a per-
mutation test, given the non-normal distribution of AUDIT score data, using the R pack-
age ‘lmPerm’ (Wheeler, 2010). Specifically, AUDIT score was regressed against ULS-8 
score, RSE score, GSE score, country (China vs. Germany; effect coding: -0.5 vs. +0.5), sex 
(males vs. females; effect coding: -0.5 vs. +0.5), and age. To test for the presence of mul-
ticollinearity, the variance inflation factor (VIF) value was calculated for all independent 
variables in the model.

In order to assess whether the effect of loneliness on problematic alcohol use was 
mediated by self-esteem, a causal mediation analysis was performed using the R package 
‘mediation’ (Tingley et al., 2014). Specifically, the analysis was run with ULS-8 score as 
the treatment, RSE score as the mediator, AUDIT score as the outcome, and sex, age, and 
country as covariates, using the nonparametric bootstrap method with 500 simulations. A 
mediating role for self-efficacy was similarly tested, using GSE score as the mediator.

Statistical analyses were conducted using R version 4.2.1 (R Core Team, 2022). All 
p-values less than 0.05 were considered statistically significant.

Results

Group Description

1123 participants in China (700 females; age range: 18–78) and 1018 participants in Ger-
many (514 females; age range: 18–70) completed the survey from December 2021 to Feb-
ruary 2022. As shown in Table I, the two groups did not differ significantly in terms of age. 
However, there was a significant difference in terms of sex (χ2 = 27.67, p < .001) and AUDIT 
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score (t(2139) = -9.43, p < .001) between the two countries. Participants in China reported 
higher levels of self-esteem (t(2139) = 5.80, p < .001) and self-efficacy (t(2139) = 6.72, 
p < .001) than participants in Germany, but there was no significant difference between par-
ticipant loneliness scores from China and Germany (t(2139) = -1.95, p = .05).

Table I Group comparison of sociodemographic variables and baseline characteristics
Variable China Germany p

(N = 1123) (N = 1018)
Female sex – no. (%) 700 (62%) 514 (50%) p < .001
Mean Age (SEM) 28.8 (0.3) 28.7 (0.3) p = .84
Mean ULS-8 (SEM) 15.8 (0.1) 16.1 (0.2) p = .05
Mean RSE (SEM) 30.2 (0.1) 28.7 (0.2) p < .001
Mean GSE (SEM) 29.3 (0.1) 27.8 (0.2) p < .001
Mean AUDIT (SEM) 3.1 (0.2) 5.2 (0.2) p < .001
ULS-8: The short-form UCLA Loneliness Scale. RSE: Rosenberg Self-Esteem Scale. GSE: General Self-
Efficacy Scale. AUDIT: Alcohol Use Disorders Identification Test. SEM: Standard Error of the Mean.

Lower Self-Esteem is Significantly Associated with Higher AUDIT Score

To assess the association of loneliness, self-esteem, and self-efficacy with problematic alco-
hol use, we conducted a multiple linear regression analysis. Self-esteem (b = -0.10, p < .001) 
and country (b = -0.84, p < .001) were significantly associated with high AUDIT scores after 
controlling for sociodemographic variables sex and age (p < .001 for both; Fig. 1), while nei-
ther loneliness nor self-efficacy was significantly associated with AUDIT scores (Table II). 
There were no significant associations among the predictor variables (all VIF values < 2.34).

Table II Results of multiple regression analysis for AUDIT score
Variable b p-value
Country -0.84 p < .001
Sex 1.23 p < .001
Age 0.03 p < .001
ULS-8 score 0.004 p = 1.0
RSE score -0.10 p < .001
GSE score 0.02 p = .88
ULS-8: The short-form UCLA Loneliness Scale. RSE: Rosenberg Self-Esteem Scale. GSE: General Self-
Efficacy Scale. AUDIT: Alcohol Use Disorders Identification Test.

Self-Esteem Mediates the Relationship Between Loneliness and Problematic 
Alcohol Use

Mediation analysis was used to determine whether self-esteem mediates the effect of loneli-
ness on problematic alcohol use after controlling for covariate sociodemographic variables 
sex, age, and country (Fig. 2). Based on this model, the estimated direct effect of loneliness 
on AUDIT score was 0.003 (CI: -0.06–0.06, p = .94), and the estimated indirect effect was 
0.06 (CI: 0.03–0.10, p < .001), suggesting that self-esteem partially mediates the effect of 
loneliness on problematic alcohol use (estimated proportion mediated: 95%, p < .05). Self-
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efficacy, on the other hand, did not appear to mediate the effect of loneliness on problematic 
alcohol use. Although there was a negative correlation between loneliness and self-efficacy 
(a = -0.49, p < .001), no relationship between self-efficacy and problematic alcohol use (b = 
-0.04, p = .78), was observed in a regression model, where the estimated indirect effect was 
0.02 (CI: -0.003–0.05, p = .10).

Discussion

In this cross-sectional study of the general population in China and Germany, the rela-
tionships among loneliness, self-esteem, self-efficacy, and problematic alcohol use were 
examined in distinct cultural contexts. Using a regression analysis incorporating loneliness, 
self-esteem, self-efficacy, and sociodemographic variables, only self-esteem and country 
were found to have a significant effect on alcohol use after controlling for sex and age. 
Accordingly, self-esteem partially mediated the effect of loneliness on alcohol consumption, 
while self-efficacy did not function as a mediator of the relationship.

In line with cognitive theories that define loneliness as perceived social isolation (Hawk-
ley & Cacioppo, 2010; Perlman & Peplau, 1981), our results suggest that loneliness is 
closely correlated with self-esteem. And importantly, we found that low self-esteem under-
lies the association of loneliness with alcohol abuse. Our results support our hypothesis 
and provide a rationalization for findings in prior studies where little correlation was found 

Fig. 1 Self-esteem is negatively associated with risk of problematic alcohol use.
The Alcohol Use Disorders Identification Test (AUDIT) score for participants in China (N = 1123; red) 
and Germany (N = 1018; blue) is plotted as a function of the Rosenberg Self-Esteem Scale (RSE) score.
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among loneliness, alcohol use, and social contacts (Akerlind et al., 1987; Medora & Wood-
ward, 1991).

While prior studies resulted in mixed findings regarding the relationship between self-
esteem level and alcohol consumption (Blank et al., 2016; Greenberg et al., 1999; Trucco 
et al., 2007), a correlation between self-esteem and problematic alcohol use patterns has 
consistently been supported in prior work (Beckman et al., 1980; Charalampous et al., 
1976; Tomaka et al., 2013), in line with our findings of a significant role for self-esteem 
in determining problematic alcohol use. Drinking to cope, in contrast to drinking for social 
enhancement, is negatively associated with self-esteem (Gierski et al., 2020; Schick et al., 
2022); therefore, individuals experiencing high levels of loneliness with low self-esteem 
might therefore be more likely to consume alcohol as a means of coping.

Given the pandemic circumstances under which this study was conducted, this study may 
have been predominantly representative of individuals who consume alcohol as a coping 
mechanism, rather than those who drink in the context of social interaction. Over a third of 
US and Canadian adults surveyed during the COVID-19 pandemic reported alcohol or sub-
stance use as a means of coping with the unprecedented situation (MacMillan et al., 2022), 
though certain factors, including high self-esteem, were associated with better ability to 
adapt to the pandemic (Besser et al., 2022). In future studies, motives for alcohol consump-
tion should also be assessed in order to further clarify the relationship of alcohol use with 
self-esteem.

On the other hand, in contrast to our hypothesis, self-efficacy was not a significant factor 
in predicting AUDIT score. Although this result seems incongruent with prior findings of 
significant association between self-efficacy and alcohol consumption, studies examining 
self-efficacy in the context of alcohol abuse have largely focused on treatment outcomes 
(Kelly et al., 2012; Litt et al., 2016), and therefore predominantly examined alcohol use 

Fig. 2 The effect of loneliness on risk of problematic alcohol use is partially mediated by self-esteem.
A mediation model where self-esteem mediates the effect of loneliness on risk of problematic alcohol use 
is depicted. Values of path coefficients a, b, c, and c’ are denoted.
 * p < .05, *** p < .001.
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in post-intervention populations. The participants involved in this study, however, were 
instead sampled from the general population, which could explain the findings observed. 
Furthermore, general self-efficacy, rather than task-specific drinking refusal self-efficacy, 
was assessed in this study, which may correlate less strongly with alcohol consumption 
behavior in the general population (Oei et al., 2007).

Based on the two countries studied, the trends identified with regard to self-esteem and 
problematic alcohol use appear to be consistent across different cultural contexts. Signifi-
cantly higher AUDIT scores in the German than the Chinese population are consistent with 
prior studies that have demonstrated higher alcohol consumption in Germany relative to 
China, which likely stems from socioeconomic development status as well as cultural fac-
tors (World Health Organization, 2018). Furthermore, in contrast to early studies where 
relatively low self-esteem and self-efficacy scores in Eastern populations were identified 
and interpreted as evidence for culture-dependent theories of self (Chung & Mallery, 1999), 
we found that self-esteem and self-efficacy scores were significantly higher in the Chinese 
than the German population. These findings provide support for the alternative perspective 
that the concept of self may be more universal than was initially appreciated (Schmitt & 
Allik, 2005). These findings regarding self-concept and alcohol use may consequently be 
broadly applicable, though future studies in additional cultural contexts will be needed to 
validate these findings in a wider global context.

Although this study has multiple important features, including a cross-cultural compari-
son and novel approach that considers loneliness in the context of problematic alcohol use 
as a reflection of self-concept, it also has several limitations. First of all, this was a cross-
sectional study that only examined a single time point, allowing no long-term assessment of 
how loneliness, self-esteem, and self-efficacy affect alcohol use, and preventing conclusions 
about causality. Furthermore, given that this study was conducted during the coronavirus 
pandemic, it is not yet clear how applicable these social circumstances will be to the post-
pandemic world. It is likely that the proportion of alcohol consumption associated with 
individuals who drink for social motives was essentially excluded, as the study took place 
from December 2021 to February 2022, a time period during which many countries still had 
social restrictions in place. This could have led to the strong correlation of self-esteem and 
alcohol use observed in our study, but as we did not directly assess drinking motives, this 
remains a mere postulate.

Though self-report methodology was used in this study, as is done in the majority of stud-
ies on problematic alcohol use, cultural differences may limit the comparability of self-report 
questionnaires in different countries (Rehm & Room, 2017). For example, social norms of 
“heavy drinking,” a term that is employed in the AUDIT questionnaire, vary among coun-
tries, depending on the respective cultural role and significance of alcohol. Even the defini-
tion of a standard drink can vary to some extent: in China, a standard drink is considered to 
be 10 g of ethanol, whereas the governmental definition of a standard drink in Germany is 
12 g of ethanol (Kalinowski & Humphreys, 2016). Analogously, country-specific social and 
cultural norms for acceptable loneliness levels can affect the differences in loneliness rates 
that have been described (Baarck et al., 2021).

In terms of the study population, the study did not focus exclusively on individuals diag-
nosed with AUD, instead assessing the general population. Though a portion of participants 
had AUDIT scores indicative of possible AUD, these individuals constituted only 18% of 
the study population overall. It is also unclear whether these individuals had confirmatory 
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clinical diagnoses of AUD, given that AUDIT scores ultimately serve only as a screening 
tool. It will therefore be important to validate self-esteem as a mediator of loneliness in 
future research that focuses specifically on AUD populations and uses longitudinal research 
approaches.

In summary, this study provides novel insight into the relationship between self-percep-
tions and problematic alcohol use, demonstrating that low self-esteem mediates the associa-
tion between loneliness and problematic alcohol use. Self-esteem may therefore play a key 
role in the development of alcohol abuse, particularly in individuals for whom loneliness 
is a driver of alcohol consumption. This concept may be a particularly valuable adjunct for 
AUD interventions seeking to address loneliness through expansion of participants’ social 
circles. Future work should also assess whether low self-esteem may be a modifiable risk 
factor for AUD in preventative approaches. Finally, as loneliness is associated with other 
common health risks aside from problematic alcohol use (Hawkley & Cacioppo, 2010), 
our study indicates that low self-esteem may play a mediating role in these correlations and 
deserves further exploration.
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