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Abstract
Although alcohol use is associated with depression, it is unclear if brief alcohol reduction interventions can ameliorate 
depression and psychological distress among people with HIV (PWH). We use data from a two-arm randomised controlled 
trial to examine this question. PWH on antiretroviral treatment (ART) were randomly assigned to receive a brief intervention 
or treatment as usual (n = 622). Screening was done with the Alcohol Use Disorders Identification Test (AUDIT), AUDIT-
C, Centre for Epidemiological Studies Depression inventory and Kessler Psychological Distress Scale, at baseline and at 
3- and 6-months post-baseline. Changes in depression and psychological distress was assessed using analysis of covariance 
models with baseline measures of alcohol consumption, sex and age included as covariates and adjusting for baseline symp-
tom severity. Changes in alcohol consumption between baseline and follow-up were included in the analysis to establish if 
this affected outcomes. For both the intervention and control groups, there were significant reductions in symptom severity 
at 3-months and 6-months for depression and psychological distress, but no significant between group differences were 
observed. Reductions in alcohol consumption were significantly associated with reductions in depression and psychological 
distress, supporting the hypothesis that alcohol use is linked to depression among PWH.
Trial Registration Pan African Clinical Trials Register, PACTR201405000815100.nh

Keywords  Depression · Alcohol use · HIV · Randomised controlled trial · South Africa

Introduction

People with HIV (PWH) are vulnerable to depression, alco-
hol use disorder (AUD), and psychological distress [1–3]. 
There is increasing awareness of the need for transdiagnostic 
interventions for common mental disorders that can be inte-
grated into routine HIV treatment [4]. Systematic reviews 
of the prevalence of depression, AUD and psychological 
distress among PWH globally have yielded prevalence esti-
mates of 31% (95% CI 8–34) [5], 29.8% (95% CI 24.1–35.7) 
[6], and 43.7% (95% CI 29.9–57.5) [7], respectively. Depres-
sion and AUDs have a negative impact on antiretroviral 
therapy (ART) adherence and HIV treatment outcomes, 
highlighting the need for scalable evidence-based inter-
ventions to treat depression and alcohol use among PWH 
[8–10], particularly in resource constrained environments 

like South Africa (SA) which has one of the highest rates of 
HIV infection in the world [11].

Alcohol use and depression are strongly associated, with 
the presence of either disorder doubling the risk of the other 
[12, 13]. These associations cannot be accounted for fully by 
common factors that influence both conditions. Rather these 
conditions appear to be causally linked. Although the causal 
relationship is bidirectional, there is evidence from longitu-
dinal studies showing that alcohol use leads to and maintains 
depression through neurophysiological, metabolic and cir-
cadian rhythm changes resulting from exposure to alcohol 
[13]. Longitudinal studies suggest that reductions in alcohol 
use ameliorate symptoms of depression among people liv-
ing with and without HIV [14]. Furthermore, convincing 
evidence shows that the course of harmful alcohol use can be 
effectively altered by brief interventions, which can be fea-
sibly implemented in primary health care settings [15–17]. 
One systematic review and meta-analysis found that inter-
ventions targeting excessive alcohol use in young people 
resulted in a significant reduction in depression symptoms Extended author information available on the last page of the article
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[18], but it is unclear if this is also the case among PWH. 
Our study aimed to establish whether a brief intervention 
focused on reducing alcohol consumption among PWH who 
met criteria for hazardous alcohol use but not dependence 
has any significant effect on symptoms of depression among 
patients on antiretroviral therapy in Tshwane, SA.

Methods

Design

We conducted a two-arm randomised controlled trial (RCT) 
with PWH (n = 622) recruited from six ART clinics at public 
hospitals in Tshwane, SA. Trial methods are fully described 
in Parry et al. [19].

Procedure

Patients receiving ART were screened for hazardous alco-
hol use using the Alcohol Use Disorders Identification Test 
(AUDIT) and AUDIT-C [20]. Patients ≥ 18 years old were 
invited to participate in the study if they: (a) were on ART 
for HIV for at least 3 months and were not being treated for 
tuberculosis; (b) met criteria for current (past year) harmful/
hazardous drinking (AUDIT-C score ≥ 4 for men and ≥ 3 
for women), but not for alcohol dependence (total AUDIT 
score < 23 out of possible 40); (c) were resident in/around 
Tshwane Metro and not enrolled in another trial; and (d) 
did not have an extremely poor general health/functional 
status (Karnofsky clinical score > 50) [21]. Recruitment 
took place between May 2016 and October 2017. Baseline 
assessments were done prior to randomisation, and follow-
up assessments were conducted at 3-months and 6-months 
post baseline by research staff who were blind to assignment. 
Participants received grocery vouchers (valued at ZAR 80 
for initial visits and ZAR 100 for follow-up assessments) to 
reimburse them for their time and were also reimbursed for 
their transport costs (ZAR 50 per visit).

Details of the Intervention

Participants assigned to the intervention arm received a 
manualised intervention comprising four modules of motiva-
tional interviewing and problem-solving therapy, delivered 
in two contact sessions over a period of 4 weeks by project 
staff with previous counselling training [19]. In two prior 
RCTs the intervention content was shown to reduce signifi-
cantly hazardous alcohol and other substance use as well as 
depression [22, 23]. However, the version of the interven-
tion used in the current study differs from previous versions 
in that it focuses only on alcohol use and is delivered in 2 
contact sessions; previously the content included training 

on regulating negative emotions and rumination, and was 
delivered respectively in four and five contact sessions over 
4 weeks [22, 23]. The intervention consisted of motivational 
interviewing (MI) and problem-solving therapy (PST), a 
form of cognitive behavioural therapy, both of which are 
well established brief interventions for reducing alcohol con-
sumption particularly when alcohol is used as a strategy for 
coping with negative emotions and life problems [24]. The 
intervention focused on helping participants learn and prac-
tice adaptive problem solving skills, strategies to identify 
and regulate uncomfortable emotions, and skills to sustain 
alcohol behaviour change.

The staff who delivered the intervention received 40 h 
of intervention-specific training by the psychologists who 
developed the intervention, as well as ongoing clinical 
supervision to support them with the intervention. Partici-
pants received a workbook which summarised the key con-
tent of the intervention and included homework exercises. 
All modules included opportunities to apply newly learned 
skills through activities. Participants in the control arm 
received treatment as usual (TAU), which consisted of the 
standard package of care for PWH who report hazardous/
harmful alcohol use in public health clinics. Specifically, 
patients who are suspected of having alcohol use problems 
are referred to on-site psychologists or social workers, if 
available, or off-site community mental health or alcohol 
services.

Data Collection

Basic sociodemographic data (i.e., sex, age, and length of 
time on ART) and data about alcohol consumption were 
collected upon enrolment in the study. Alcohol consump-
tion was assessed using the AUDIT and AUDIT-C. The 
Centre for Epidemiological Studies Depression inventory 
(CESD-10) and the Kessler Psychological Distress Scale 
(K10) were used to assess depressive symptoms and levels 
of psychological distress respectively [25, 26], at baseline 
and then again at 3- and 6-months post-baseline. The CES-
D-10 is a ten-item self-report questionnaire that measures 
symptoms of depression on a four-point Likert scale, with 
three items assessing depressed affect, five items assessing 
somatic symptoms, and two assessing positive affect. Total 
scores range from 0 to 30, with a score of 10 or more indicat-
ing clinically significant symptoms. [25]. The CES-D-10 has 
good psychometric properties and has been widely used in 
various cultural contexts and with various clinical popula-
tions, including in SA [27, 28] and among PWH [29, 30]. 
Furthermore, the instrument has adequate sensitivity and 
specificity for identifying individuals who are likely to meet 
DSM criteria for a depressive disorder [31, 32]. The K10 is 
a ten-item self-report questionnaire that assesses common 
symptoms of psychological distress on a scale from 10 to 
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50. The instrument is widely used to identify individuals 
who are likely to meet criteria for a psychiatric disorder and 
as a measure of outcomes following treatment for common 
mental disorders. Individuals who score less than 20 on the 
K10 are likely to be well, those who score between 20 and 
29 are likely to have a mild to moderate mental disorder, 
while those scoring 30 and over are likely to have a severe 
mental disorder. The K10 has robust psychometric proper-
ties for the detection of distress in the general population 
[26]. The instrument has been used in outpatient settings in 
SA and showed good construct validity and reliability, with 
a Cronbach’s alpha of 0.84 and omega total of 0.88 [33].

Data Analysis

Sample characteristics and changes in aggregate measures 
of depression and psychological distress between baseline 
and follow-up for both the intervention and control groups 
are reported using descriptive statistics. Multiple imputa-
tion was used to impute missing data prior to substantive 
analysis. We used an intention-to-treat analysis to investi-
gate changes in symptoms of depression and levels of psy-
chological distress. The effectiveness of the intervention 
for reducing depression (measured by the CESD-10) and 
psychological distress (measured by K10) was assessed 
using repeated general linear models to assess changes in 
depression symptoms and psychological distress by sex and 
age, controlling for baseline measures of alcohol consump-
tion and baseline symptom severity. Group differences were 
evaluated using analysis of covariance (ANCOVA) models 
with the baseline measures of symptom severity, sex and 
age included as covariates and adjusting for baseline alcohol 
consumption and symptom severity. In these models we also 
included changes in level of alcohol consumption between 
baseline and both follow-up points, to investigate if changes 
in alcohol consumption were associated with changes in 
depression and psychological distress at both follow-ups. 
The models included a repeated statement and had an uncor-
related covariance structure. Alpha was set to 0.05 for all 
tests of significance, unless stated otherwise.

Results

Sample Characteristics

We recruited 622 participants who were randomly assigned 
to either the intervention group (n = 302) or control group 
(n = 318). Sample characteristics for the total sample and 
each of the intervention arms are shown in Table 1. The 
mean age of the participants was 41.0 years (SD = 9.0) and 
57.5% self-identified as women. The mean AUDIT score at 
baseline was 9.5 (SD = 4.7), while the mean CESD-10 and Ta
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K10 scores were 9.5 (SD = 6.5) and 18.8 (SD = 8.2), respec-
tively. The intervention and control groups did not differ 
significantly from each other in terms of age, or scores on 
the AUDIT, CESD-10, and K-10 (p > 0.05), although there 
were marginally more females in the intervention group 
(53.1% vs. 46.9%, χ2(2) = 5.706, p = 0.017). Between the 
two sexes, there were no significant differences in age or 
baseline depression scores, although baseline levels of psy-
chological distress did differ significantly, with K10 scores 
marginally higher among women (mean = 19.7, SD = 8.6) 
compared to men (mean = 17.6, SD = 7.4).

Aggregate Intervention Effects

The mean symptoms scores for depression and psychologi-
cal distress at baseline and follow-up for the treatment and 
control groups are shown in Table 2. Reductions in symp-
toms of depression and levels of psychological distress were 
observed in both groups. However, no significant differences 
in mean symptoms scores for depression or psychological 

distress were observed between the intervention and control 
groups at baseline or at follow-up (p > 0.05).

The proportion of participants with clinically significant 
symptoms of depression (defined as a score of 10 or more 
on the CESD-10), as well as mild, moderate, and severe 
symptoms of psychological distress are shown in Table 3. 
High rates of clinically significant depression symptoms 
and psychological distress were observed in both groups at 
baseline which declined over time, although there were no 
statistically significant differences between the control and 
intervention group at follow-up (p > 0.05).

Rates of Remission and Deterioration

The rates of remission for depressive symptoms (i.e., the 
proportion of participants who moved from having clini-
cally significant symptoms at baseline to having clinically 
insignificant symptoms at follow-up) and rates of deteriora-
tion (i.e., the proportion of participants who moved from 
having clinically insignificant symptoms at baseline to 
reporting clinically significant symptoms at follow-up) in 

Table 2   Mean symptoms scores for depression and psychological distress at baseline and 3-month and 6-month follow-up for treatment and con-
trol group

Baseline 3-month follow-up 6-month follow-up

Mean SD t p Mean SD t p Mean SD t p

Symptoms of depression
 Treatment group 9.83 6.325 − 1.141 0.127 8.62 6.506 − 0.634 0.263 8.02 6.275 − 1.066 0.143
 Control group 9.23 6.754 8.25 6.402 7.43 6.502

K10 total score
 Treatment group 19.21 8.116 − 1.143 0.127 18.2 8.242 − 0.348 0.364 16.9 7.375 0.278 0.39
 Control group 18.39 8.204 17.76 7.611 16.81 7.901

Table 3   Proportion of 
participants with clinically 
significant depression scores 
and levels of psychological 
distress (mild, moderate, and 
severe), at baseline and 3-month 
and 6-month follow-up for 
treatment and control groups

Baseline 3MFU 6MFU X2(2) p

n % n % n %

Depression
 CESD-10 > 10
  Control group 145 45.60 108 39.60 92 32.90 0.92392 0.630
  Treatment group 144 47.40 91 41.60 91 36.00

Psychological distress
 None
  Control group 208 65.4 185 68.0 203 72.5 0.715 0.699
  Treatment group 184 60.3 147 66.2 181 71.3

 Mild/moderate
  Control group 72 22.6 62 22.8 54 19.3 1.819 0.403
  Treatment group 87 28.5 54 24.3 59 23.2

 Severe
  Control group 38 11.9 25 9.2 23 8.2 0.906 0.636
  Treatment group 34 11.1 21 9.5 14 5.5
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the control and intervention groups are presented in Table 4. 
No significant differences in rates of remission for depres-
sion were observed between control group and treatment 
group at 3-month (17.0% vs. 20.0%, t = − 0.92, p = 0.18) or 
6-month follow-up (25.0% vs. 25.0%, t = − 0.07. p = 0.47). 
Similarly, no significant differences in deterioration rates 
between control group and treatment group were observed at 
3-month (12.0% vs. 13.0%, t = − 0.23, p = 0.41) or 6-month 
follow-up (11.0% vs. 14.0%, t = − 1.2, p = 0.11).

Intervention Effectiveness

Intervention effectiveness was assessed with an analysis of 
covariance (ANCOVA), controlling for baseline symptoms 
severity and level of alcohol consumption, and including 
sex, age and change in alcohol consumption as co-variates. 
In the ANCOVA model, age had no effect on outcome for 
depression F(1,457) = 1.42, p = 0.234) or psychological dis-
tress F(1,470) = 1.85, p = 0.175), and was removed from the 
final model. For both the intervention and control groups, 
there were significant reductions in symptom severity at 
3-months and 6-months for depression F(1,443) = 4.05, 
p = 0.0448) and psychological distress F(1,448) = 9.89, 
p = 0.002). However, there were no significant between 
group differences at 3-months or 6-months follow-up for 
depression F(1,443) = 0.01, p = 0.907) or psychological 
distress F(1,448) = 0, p = 0.968). Baseline symptoms sever-
ity had a significant effect on symptoms scores at follow-
up for both depression F(1,449) = 116.59, p ≤ 0.0001) and 

psychological distress F(1, 461) = 144.53, p < 0.0001). 
Significant differences were observed between sexes, for 
depression (F(1,460) = 8.29, p = 0.004) and psychological 
distress (F(1,466) = 10.45, p < 0.001), with better treat-
ment responses observed among men. Finally, reductions in 
depression scores were significantly associated with reduc-
tions in alcohol consumption at 3-months (F(1,434) = 5.36, 
p = 0.021) and 6-months (F(1,462) = 5.67, p = 0.018). 
Reductions in levels of psychological distress were also 
significantly associated with reductions in alcohol consump-
tion at 3-month (F(1,446) = 6.46, p = 0.011) and 6-month 
(F(1,473) = 7.96, p = 0.005) follow-up.

Discussion

The results of this RCT demonstrate that a brief intervention 
focused on reducing alcohol consumption among PWH who 
report problem drinking (but not dependence) can result in 
significant reductions in symptoms of depression and levels 
of psychological distress at both 3- and 6-months post-inter-
vention, irrespective of the severity of the problem drink-
ing or symptom severity at baseline. However, the symptom 
reductions observed in the intervention group did not differ 
significantly from those in the TAU group. Furthermore, our 
data show that reductions in alcohol consumption are signifi-
cantly associated with reductions in depression and psycho-
logical distress. Our study illustrates how brief interventions 
for emotional and behavioural problems when delivered by 
trained research staff under supervision, can be success-
fully delivered in HIV treatment centres, which is consistent 
with previous studies showing that brief interventions can 
be effectively delivered in primary health care settings [15, 
16]. It will be important for subsequent studies to establish 
if the brief intervention we have tested here has the same 
outcomes when delivered by usual staff in the context of 
usual care in these settings.

In this RCT our structured brief intervention was no more 
effective than TAU, which consists of unstructured coun-
selling and referrals to trained mental health professionals 
for psychotherapy. Previously, in two separate studies (i.e. 
projects STRIVE and MIND), our brief intervention was 
shown to be more effective than TAU [22, 23], although 
for project STRIVE the intervention was delivered over five 
sessions a week apart (so there was more time for people to 
engage with the content and make changes.) and in MIND 
the intervention was delivered over 4 sessions a week apart 
and included content directly focused on managing negative 
emotions and rumination. It is possible that in the current 
trial, delivering the intervention in only 2 contact sessions 
reduced the effectiveness of the intervention compared to 
TAU, suggesting that future studies should investigate the 
dose effect of the intervention.

Table 4   Rates of remissiona and deteriorationb in clinically sig-
nificant depressive symptoms for control and intervention groups, at 
3-month and 6-month follow-up

a Remission is defined as a change in CESD-10 from above 10 to 
below 10
b Deterioration is defined as a change in CSED-10 score from below 
10 to above 10

N Mean (%) S. E (%) t p

Remissiona

 3-month follow-up
  Control group 46 17.0 2.3 − 0.92 0.18
  Treatment group 44 20.0 2.7

 6-month follow-up
  Control group 69 25.0 2.6 − 0.07 0.47
  Treatment group 63 25.0 2.7

Deteriorationb

 3-month follow-up
  Control group 33 12.0 2.0 − 0.23 0.41
  Treatment group 28 13.0 2.3

 6-month follow-up
  Control group 30 11.0 1.9 − 1.20 0.11
  Treatment group 36 14.0 2.2
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Our finding of significant reductions in depression and 
psychological distress, following an intervention aimed 
narrowly at reducing alcohol consumption, are congruent 
with the results of previous longitudinal studies showing 
that reductions in alcohol consumption led to reductions 
in depressive symptoms [12, 18]. Crucially, our data dem-
onstrate that changes in levels of alcohol consumption are 
associated with reductions in depressive symptoms, support-
ing the hypothesis that problem drinking precipitates and/or 
maintains depression and psychological distress [14].

Finally, the results of this study are a good example of the 
potential for transdiagnostic interventions that simultane-
ously effect changes in symptoms of multiple disorders, by 
addressing common underlying mechanisms that precipitate 
and maintain these disorders.

This study has two important limitations. Firstly, although 
we used well-validated screening instruments to assess alco-
hol use, depression and psychological distress, the study 
would have been even more convincing if participants had 
been assessed by trained mental health professionals using 
structured clinical interviews. Secondly, although the study 
was sufficiently powered to assess changes in the outcome 
measures, the sample was not large enough for a more 
sophisticated analysis of baseline predictors of treatment 
outcome. It would be helpful if future studies in this area 
were able to move towards a precision medicine approach 
by developing prediction algorithms to identify PWH who 
are likely to benefit most from brief structured interventions 
like ours to reduce alcohol consumption. Reliable methods 
for assigning PWH to the treatments they are most likely to 
benefit from is particularly important in resource constrained 
environments, like SA, where scarce resources need to be 
allocated to patients who are most likely to benefit from 
them.

Conclusion

Our study illustrates how brief interventions to reduce 
alcohol consumption can be effectively delivered in pri-
mary health care settings, such as HIV treatment centres, 
in resource constrained environments. Crucially, this study 
provides evidence of how brief interventions to reduce alco-
hol consumption among PWA can significantly ameliorate 
symptoms of depression and psychological distress, provid-
ing further evidence to support the hypothesis that alcohol 
use is causally linked to depressive disorders.
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