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Some evidence has been advanced that high alcohol 
use is associated with poor mental health (depression 
and anxiety),[1,2] while light or moderate alcohol 
use is protective of poor mental health.[3,4] Various 
authors report a U-shaped relationship between 

alcohol consumption and mood and anxiety disorders, including 
post-traumatic stress disorder (PTSD), i.e. better mental health for 
light to moderate drinking compared with abstainers or excessive 
drinkers.[3-6] Kushner et al.[7] propose that anxiety disorder and 
alcohol disorder can both serve to initiate the other. Bellos et 
al.[3] note that ‘the potentially positive effect of light or moderate 
alcohol consumption in physical health (as opposed to the harmful 
effect at higher doses) has not been adequately explored in relation 
to mental health.’ Previous studies have mainly been based on 
samples in industrialised or high-income countries, while less 
is known about this relationship in study samples in developing 
countries.

The aim of this study was to assess the association between 
varying levels of alcohol use and poor mental health (depression 
and PTSD symptoms) in university students from 26 low-, 
middle- and high-income countries in Africa, Asia and the 
Americas.

Methods
Sample and procedure
This cross-sectional study was carried out with a network of 
collaborators in participating countries (see Acknowledgments). The 
anonymous, self-administered questionnaire used for data collection 
was developed in English, then translated and back-translated into 
languages (Arabic, Bahasa, French, Lao, Russian, Spanish, Thai, 
Turkish) of the participating countries. The study was initiated 
through personal academic contacts of the principal investigators. 
These collaborators arranged for data to be collected from intended 
400 male and 400 female undergraduate university students aged 16 - 
30 years by trained research assistants in 2013 in one or two universities 
in their respective countries. The sample size was calculated by using 
Epi-Info Version 7.1 (CDC). For the population survey, the expected 
frequency of 50%, design effect 1, confidence limited 5%, cluster 1, 
the population size was approximately 20 000 students per  university. 
For a 99% confidence interval (CI), we required a minimum sample 
size of 644. This study examines behaviours in male and female 
students; thus the sample size is split into two groups of 322 each. 
To prevent loss or uncompleted data, the sample size was increased 
to 800 (400 male, 400 female). The universities involved were 
located in the capital cities or other major cities in the participating 
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countries. Research assistants working in 
the participating universities asked classes 
of undergraduate students to complete 
the questionnaire at the end of a teaching 
class. In each study country, undergraduate 
students were surveyed in class rooms, 
selected through a stratified random sample 
procedure. A university department formed 
a cluster and was used as a primary sampling 
unit. One department was randomly 
selected from each faculty.  For each selected 
department, undergraduate courses offered 
by the department were randomly ordered. 
The students who completed the survey 
varied in terms of the number of years they 
had attended the university. A variety of 
majors were involved, including education, 
humanities and arts, social sciences, business 
and law, science, engineering, manufacturing 
and construction, agriculture, health and 
welfare, and services. Informed consent was 
obtained from participating students, and the 
study was conducted in 2013. Participation 
rates were over 90% in most countries. The 
number of participants in each country was 
as follows: Bangladesh (788), Barbados (564), 
Cameroon (627), China (1112), Columbia 
(816), Egypt (801), Grenada (423), India 
(800), Indonesia (750), Ivory Coast (754), 
Jamaica (740), Kyrgyzstan (835), Laos 
(806), Madagascar (776), Mauritius (421), 
Namibia (490), Nigeria (723), Pakistan (813), 
Philippines (782), Russia (789), Singapore 
(888), South Africa (742), Thailand (858), 
Tunisia (774), Turkey (800) and Venezuela 
(564). Ethics approvals were obtained 
from institutional review boards from all 
participating institutions. 

Measures
Alcohol use. Participants were asked about 
drinking alcohol, including beer, wine, spirits 
and any other alcoholic drink. Those who 
responded that they drink alcohol were 
asked: ‘On how many days over the past 2 
weeks (14 days) did you have a drink?’ and 
‘On the days that you did drink, how many 
drinks did you have on average?’[8] Drinking 
volume in a typical day was then classified 
into three groups: non-drinkers, moderate 
drinkers (men ≤4 drinks and women ≤3 
drinks at a sitting), and heavy drinkers (men 
≥5 drinks and women ≥4 drinks at a sitting).[4] 
The classification of overall number of drinks 
in the past 2 weeks was into four groups: 
none, 1 - 4 drinks, 5 - 13 drinks, and 14 or 

more drinks.[4] In addition, students were 
asked: ‘How often do you have (for men) 
five or more and (for women) four or more 
drinks on one occasion?’ Response options 
ranged from 0 = never, 1 = less than monthly, 

2 = monthly, 3 = weekly to 4 = daily or almost 
daily.[9] 

Centres for Epidemiologic Studies 
Depression Scale (CES-D). We assessed 
depressive symptoms using the 10-item 

Table 1. Sample characteristics

Variable

Men

Mean or % (95% CI)

Women

Mean or % (95% CI) p-value

Age (years), mean 20.9 (20.3 - 21.6) 20.6 (20.1 - 21.2) <0.001

Residence

   On campus 22.7 (15.7 - 29.8) 24.6 (23.8 - 25.4) <0.001

   Off campus (on own) 29.7 (28.7 - 30.7) 24.3 (23.5 - 25.0)

   With parents/guardians 47.5 (46.5 - 48.6) 51.1 (50.2 - 52.0)

Wealth status 

   Wealthy 5.7 (5.2 - 6.2) 3.9 (3.6 - 4.3) <0.001

   Quite well-off 47.9 (46.8 - 49.0) 49.8 (48.8 - 50.7)

   Not well-off 36.2 (35.1 - 37.2) 39.3 (38.4 - 40.2)

   Poor 10.2 (9.5 - 10.9) 7.0 (6.6 - 7.5)

Country income classification

   Low income 15.4 (14.6 - 16.3) 11.2 (10.6 - 11.8) <0.001

   Lower middle income 38.9 (37.8 - 40.0) 36.0 (35.1 - 37.0)

   Upper middle income 35.7 (34.7 - 36.8) 46.4 (45.4 - 47.3)

   High income 9.9 (9.3 - 10.6) 6.4 (5.9 - 6.8)

Social support 9.0 (8.9 - 9.0) 9.3 (9.3 - 9.4) <0.001

Subjective health status

   Excellent 7.2 (3.9 - 10.6) 5.0 (2.8 - 7.2) <0.001

   Very good 22.9 (17.6 - 28.2) 24.1 (17.7 - 30.4)

   Good 37.4 (32.7 - 42.0) 42.5 (37.6 - 47.3)

   Fair 21.4 (15.1 - 27.8) 21.9 (15.8 - 28.0)

   Poor 11.1 (6.7 - 15.4) 6.6 (3.9 - 9.2)

Depression symptoms (severe) (≥15) 12.4 (11.7 - 13.1) 13.7 (13.0 - 14.3) 0.009

PTSD symptoms (≥4) 20.2 (19.3 - 21.2) 21.3 (20.5 - 22.1) 0.099

Alcohol classification

   Non-drinkers 64.8 (54.2 - 75.5) 73.4 (63.1 - 83.6) <0.001

   Moderate drinkers 22.2 (12.8 - 31.5) 18.3 (8.9 - 27.7)

   Heavy drinkers 13.0 (5.9 - 20.1) 8.4 (3.4 - 13.4)

Alcoholic drinks in the past 2 weeks

   None 73.5 (64.5 - 82.5) 81.1 (72.2 - 90.0) <0.001

   1 - 4 11.7 (3.3 - 20.0) 11.1 (2.7 - 19.6)

   5 - 13 6.0 (4.1 - 7.8) 4.1 (2.5 - 5.8)

   ≥14 8.9 (5.0 - 12.7) 3.6 (1.4 - 5.9)

Binge drinking frequency

   Never 68.5 (67.5 - 69.6) 78.3 (77.5 - 79.1) <0.001

   <Monthly 13.4 (12.6 - 14.1) 12.2 (11.5 - 12.8

   Monthly 10.8 (10.1 - 11.5) 7.1 (6.6 - 7.6)

   Weekly 6.0 (5.4 - 6.6) 2.0 (1.8 - 2.3)

   Daily or almost daily 1.3 (1.0 - 1.5) 0.4 (0.3 - 0.6)
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version of the CES-D.[10] Scoring is classified 
from 0 - 9 as having a mild level of depressive 
symptoms, 10 - 14 as moderate depressive 
symptoms, and 15 representing severe 
de pres sive symptoms.[11] The Cronbach alpha 
reliability coefficient of this 10-item scale was 
0.74 in this study.

Post-traumatic stress disorder (PTSD). 
Breslau’s 7-item screener was used to identify 
PTSD symptoms in the past month.[12] 
Items asked whether the respondent had 
experienced difficulties related to a traumatic 
experience (e.g. ‘Did you begin to feel more 
isolated and distant from other people?’). 
Consistent with epidemiological evidence, 
participants who answered affirmatively to 
at least four of the questions were considered 
to have a positive screen for PTSD.[12]   The 
Cronbach alpha reliability coefficient of this 
7-item scale was 0.75 in this study.

Subjective general health status was 
assessed with the question, ‘In general, would 
you say your health is…?’ (rated from 1 = 
excellent to 5 = poor).[8] 

Social support. Three items from the 
Social Support Questionnaire were utilised 
to assess perceived tangible and emotional 
social support.[13] Cronbach alpha for this 
social support index was 0.95.

Sociodemographic questions included age, 
gender and residential status; socioeconomic 
background was assessed by rating their family 
background as wealthy (within the highest 
25% in their country in terms of wealth), 
quite well-off (within the 50 - 75% range), 
not very well-off (within the 25 - 50% range), 
or quite poor (within the lowest 25% in their 
country in terms of wealth).[8] In addition, study 
countries were ranked according to the World 
Bank country income classifications, into low-
income, lower-middle-income, upper-middle-
income and high-income country.[14]

Data analysis
The data were analysed using STATA 11.00 
(StatCorp LP, College Station, TX, USA). 
Descriptive statistics and tests for gender 
differences were used to describe the sample. 
Alcohol use variation was analysed in terms of 
the number of drinks used in a single session 
(non-drinker, moderate and heavy drinker), and 
the total number of drinks in the past 2 weeks 
(none, 1 - 4, 5 - 13, and 14 or more)[4] and binge 
drinking frequency (never, <monthly, monthly, 
weekly, daily or almost daily). Logistic regression 
was used to assess the association between 

alcohol use and severe depressive symptoms 
(≥15) and PTSD symptoms (≥4), separately. 
This model was adjusted for age, gender, wealth, 
residential status, country income level, social 
support and subjective health status; p<0.05 was 
regarded as statistically significant.

Results
Sample characteristics
The sample with complete alcohol use data 
in clu ded 19 238 university students, 8 034 
(41.9%) male and 11 145 females (58.1%). 
There were gender differences in sociodemo-
graphic variables  as well as health variables. 
Male students had a poorer subjective health, 
were more frequently moderate and heavy 
drinkers, had more alcoholic drinks in the 
past 2 weeks and were more frequent binge 
drinkers than female students, while female 
students reported more frequently depressive 
symptoms than male students (Table 1). 

Varying levels of alcohol use and 
depressive symptoms
More moderate drinkers than non-drinkers 
and heavy drinkers had depression symptoms 
indicating severe depression. Logistic regression 
found that non-drinkers and heavy drinkers 
had lower odds than moderate drinkers to 
have severe depression, after adjusting for 

age, gender, wealth, residential status, country 
income level and subjective health status. 

Regarding the number of alcoholic drinks 
consumed in the past 2 weeks, more students 
who drank 1 - 4 drinks had depression 
symptoms indicating severe depression than 
those who drank none or >4 drinks in the 
past 2 weeks. Likewise, logistic regression 
found that students having 1 - 4 drinks in 
the past 2 weeks had higher odds to have 
elevated levels of depression than students 
who did not drink or drank >4 drinks in the 
past 2 weeks. However, there was a positive 
association with the frequency of binge-
drinking and depressive symptoms after 
adjusting for sociodemographic variables 
and subjective health status (Table 2).

In Figs 1, 2 and 3 we explore the shape of 
the relationship between different measures 
and levels of alcohol use (including abstainers) 
in relation to depressive symptoms. Average 
drinking volume in a day was grouped into the 
levels of 0, 1, 2, 3, 4 or ≥5 drinks. The number 
of drinks in the past 2 weeks was grouped into 
the levels of 0, 1 - 5, 6 - 10, 11 - 15, 16 - 20, 
and ≥21, and the frequency of binge drinking 
was grouped into the levels of never, less 
than monthly, monthly, weekly, and daily or 
almost daily. There was some evidence for a 
reverse U-shaped curve for Fig. 1 (average 

Table 2. Logistic regression analysis predicting depressive symptoms

Variable

CES-D (≥15)

% (95% CI) Adjusted OR (95% CI)* 

Alcohol classification

   Non-drinkers 12.3 (9.9 - 14.7) 0.70 (0.63 - 0.77)†

   Moderate drinkers 16.9 (12.0 - 21.7) 1.00

   Heavy drinkers 11.5 (7.5 - 15.5) 0.65 (0.55 - 0.77) †

Alcoholic drinks in the past 2 weeks

   None 12.4 (10.1 - 14.7) 0.63 (0.56 - 0.71) †

   1 - 4 18.7 (12.2 - 25.1) 1.00

   5 - 13 12.5 (9.5 - 15.5) 0.65 (0.52 - 0.82) †

   ≥14 13.2 (8.9 - 17.5) 0.69 (0.56 - 0.85) †

Binge drinking frequency

   Never 13.6 (13.0 - 14.1) 1.16 (0.98 - 1.38)

   <Monthly 12.6 (11.2 - 14.0) 1.08 (0.88 - 1.32)

   Monthly 11.6 (10.0 - 13.2) 1.00

   Weekly 15.1 (14.4 - 17.8) 1.35 (1.03 - 1.76)‡

   Daily or almost daily 18.6 (12.3 - 25.0) 1.82 (1.16 - 2.85)§
*Adjusted for age, gender, residential status, wealth status, country income, social support, subjective health
†p<0.001
‡p<0.05 
§p<0.01
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drinking volume in a day) and Fig. 2 (number 
of drinks in the past 2 weeks), while in Fig. 
3 (frequency of binge drinking) a J-shaped 
curve was found.

Varying levels of alcohol use and PTSD 
symptoms
Fewer moderate drinkers and non-drinkers 
had elevated PTSD symptoms than heavy 
drinkers. Logistic regression analysis indicates 
that heavy drinkers had higher odds to have 

elevated PTSD symptoms than moderate 
drinkers, after adjusting for age, gender, 
wealth, residential status, country income 
level and subjective health status.

Regarding the number of alcoholic drinks 
consumed in the past 2 weeks, fewer students 
who had  1 - 4 drinks had elevated PTSD 
symptoms than those who drank 5 - 13 and 14 
or more drinks. In logistic regression students 
who drank 14 or more drinks in the past 2 
weeks were more likely to have elevated levels 

of PTSD symptoms than those who drank 1 - 4 
drinks or none, after adjusting for age, gender, 
wealth, residential status, country income level 
and subjective health status. Further, there was 
a positive association between weekly binge 
drinking and PTSD symptoms after adjusting 
for sociodemographic variables and subjective 
health status (Table 3).

Discussion
This study among a large sample of university 
students in low-, middle- and high-income 
countries across Africa, Asia and the Americas 
concurs with previous studies,[3,4] which found 
a non-linear relationship between poor mental 
health (depression and PTSD symptoms) and 
different levels of alcohol use. In contrast to 
some previous research,[3-6] this study found a 
reverse U-shape relationship between average 
drinking volume, number of drinks in the past 2 
weeks and depressive symptoms, while a J-shape 
relationship was found between frequency of 
binge drinking and depressive symptoms, and 
between average drinking volume, number of 
drinks in the past 2 weeks, frequency of binge 
drinking and PTSD symptoms. The observed 
associations were not significantly influenced by 
a number of potentially confounding variables, 
including sociodemographic variables, social 
support and subjective health status. Regarding 
the findings in relation to depression, it appears 
there is a similarity to what Graham et al.[15] 
found, that depression is mainly related to 
consuming larger amounts of alcohol per 
occasion, and less related to the volume and 
frequency of drinking. It is unclear why a non-
linear relationship between alcohol use and 
poor mental health exists. In particular, why 
in the recent (past 2 weeks) alcohol assessment 
light alcohol use was associated with higher 
depressive symptoms than abstinent or heavy 
alcohol use. It is possible that light alcohol 
use may lead to depressive symptoms, whereas 
non-drinking and heavier or more frequent 
drinking have a protective effect. Regarding 
the other finding, it is possible that students 
with depressive symptoms cope by means of 
frequent binge drinking. Further, having PTSD 
symptoms may lead to increased alcohol use.[5] 

We did not find gender differences in 
the relationship curve between alcohol use 
levels and depressive and PTSD symptoms, 
as found in some other studies.[16] This study 
had a high proportion of non-drinkers, much 
higher than in previous studies in university 
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students or young adults, mainly from 
industrialised or high-income countries.[4,17] 
It is possible that because of the very high 
proportion of non-drinkers, the relationship 
with depressive symptoms became inflated. 

Study strength and limitations
The study has strength in terms of having used 
standard measures of alcohol use, depression and 
PTSD symptoms with samples of comparable 
undergraduate students in each country. This 
study also had several limitations. The study was 
cross-sectional, so causal conclusions cannot be 
drawn. The investigation was carried out with 
students from one or two universities in each 
country, and inclusion of other centres could 
have resulted in different results. University 
students are not representative of young adults 
in general, and the alcohol use levels, depression 
and PTSD symptoms may be different in other 
sectors of the population. A further limitation of 
the study was that all information collected in the 
study was based on self-reporting. It is possible 
that certain behaviours were under- or over-
reported. We also did not assess lifetime and 
former alcohol use patterns in this young study 
population (mean age 20.8 years). However, 
a study by Alati et al.[18] found that previous 
drinkers who become abstainers do not have a 
higher risk of depression or anxiety symptoms 
compared with those who have always abstained.

Conclusion
Light recent alcohol use (volume and frequency) 
may have an effect on depressive symptoms in 
young adults relative to abstinence and heavy 
or frequent alcohol use. Moderate frequency of 
binge-drinking may have no effect on depression 
symptoms in young adults relative to abstinence 
and more frequent binge-drinking. Further, 
abstinent, light or moderate alcohol use may have 
no effect on PTSD symptoms in young adults 
relative to more frequent alcohol use (volume and 
frequency) and frequent binge-drinking.
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   ≥14 25.5 (22.9 - 28.1) 1.46 (1.22 - 1.76) ‡

Binge drinking frequency

   Never 21.0 (20.3 - 21.7) 1.00 (0.87 - 1.14)

   <Monthly 20.7 (19.0 - 22.4) 0.99 (0.84 - 1.17)

   Monthly 20.9 (18.9 - 22.9) 1.00

   Weekly 27.6 (24.2 - 31.1) 1.50 (1.21 - 1.87) ‡

   Daily or almost daily 23.9 (16.9 - 31.0) 1.14 (0.75 - 1.73)
*Adjusted for age, gender, residential status, wealth status, country income, social support, subjective health
†p<0.05
‡p<0.001




