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Abstract

Background

Since there is a high prevalence of high risk alcohol use in patients with HIV in Africa, with
negative health effects, there is a need for short interventions to reduce alcohol use.

Methods

We studied the efficacy of a short intervention aiming to reduce alcohol use based on the
Information-Motivation-Behavioural Skills Model in patients with HIV with high alcohol use
(measured by AUDIT). The study was performed in three outpatient clinics in South Africa.
The intervention group received in one-session intervention a personalized feedback on
AUDIT results trying to make people aware that they are in the medium- or high-risk drink-
ing category. Both the intervention and the control group received a health education
leaflet.

Results

A total of 560 patients participated in the study with a follow up of 1 year. There was a signifi-
cant decrease in total AUDIT scores between baseline and follow up points 1 (5 months)
and 2 (1 year) in both groups. There was no significant decrease between time points 1 and
2. However, between the intervention and control groups there was no difference in reduc-
tion of alcohol use to abstinence or low risk alcohol use over time as there was no difference
in absolute decrease in AUDIT-score or percentage of change in AUDIT score. The inter-
vention had no influence on the quality of life outcomes, depression scores, stigma, tobacco
use, viral load and therapy adherence at both time points. In all secondary outcomes, there
was no significant interaction between intervention and time.
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Conclusion

The brief intervention was not successful at reducing alcohol use both 5 and 12 months after
the intervention. However, there was a beneficial effect on reported hazardous or harmful
alcohol use at least over a short term follow up period in both study groups. It might be that
only an interview and/or the distribution of a health leaflet can be successful in reducing
alcohol use but this needs to be investigated with more objective measures of alcohol use.
To sustain an effect, most likely repetitive contacts with hazardous or harmful alcohol drink-
ers will be needed during a long follow up period.

Introduction

The prevalence of alcohol use disorders among patients with HIV is high in sub Saharan
Africa. Previously we showed that of patients with HIV visiting primary health care clinics

in South Africa up to 25.1% of the total group, and up to 40.3% of male patients were hazard-
ous drinkers (defined as a quantity or pattern of alcohol consumption placing patients at risk
for adverse health events) or harmful drinkers (defined as alcohol consumption resulting in
adverse events) [1]. Since the prevalence of HIV in the adult population in South Africa is esti-
mated to be 18.8% in 2017 [2], a considerable amount of people is exposed to additional health
risks by consuming alcohol.

Several studies showed the negative associations of alcohol use in patients with HIV. The
prevalence of HIV infection is higher in alcohol users [3-6], most likely due to the high-risk
sexual behaviour associated with alcohol use [7-10]. There is a late presentation to care and
return visits to the clinic are missed more often [11]. Alcohol use is related to lower adherence
levels for ART [12,13] and to various (negative) patterns of ART taking [14]. There is a high
prevalence of liver fibrosis in patients with HIV and alcohol use [15]. Moreover, alcohol use is
a predictor of delay in diagnosis and treatment of tuberculosis in patients with HIV [16].

Therefore, there is a need to identify patients with HIV with an unhealthy alcohol use to
test interventions aimed at reducing alcohol use. Previously conducted studies in patients with
HIV in sub-Saharan Africa mostly focus on lowering sexual risk behaviour by reducing alcohol
intake before sexual contacts [17].

Given the lack of human and financial resources in sub-Africa there is a need to evaluate
whether a brief and simple intervention is able to identify a real or potential alcohol problem
and to motivate an individual to do something about it. Brief interventions have been used for
along time to change behaviour. By definition they are brief, usually conducted in a one-to-
one situation and involve raising awareness of the problem, share knowledge and get the per-
son involved to think about making changes to his or her behaviour. It can be delivered in one
or multiple sessions. The design of brief interventions can differ in different settings. We con-
ducted a randomized controlled trial to evaluate a brief intervention to reduce alcohol use
based on the Information-Motivation-Behavioural Skills Model. This model has proved to be
successful in different settings to change behaviour [18,19].

A systematic review and meta-analysis of brief interventions (different interventions were
compared, ranging from Motivational Interviewing, cognitive-behavioural techniques or other
methods) for alcohol reduction in primary care patients including 19 trials (9 in North Amer-
ica, 7 in Europe, 2 in Africa and 1 in Australia) with 5639 individuals showed that of 17 trials
reporting a quantified outcome measure in alcohol consumption, 8 reported that brief
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intervention for alcohol reduction in primary care patients was effective in reducing alcohol
consumption at 6 and 12 months [20]. Seven trials reported no significant effects. None of the
studies reported negative effects [20]. One study performed in New York showed improve-
ment in self-reported ART adherence and biological markers (CD4 cell count and HIV viral
load) after an eight sessions behavioural intervention after 3 months. However, this result

was not sustained at 6 months [21]. A multi component (including behavioural) intervention
showed no significant differences in adherence, CD4 count, viral load or alcohol consumption
[22]. A recent randomized trial testing the efficacy of a single, brief alcohol reduction interven-
tion in men and women with HIV in Uganda by Wandera et al. showed a non-differential
reduction in alcohol consumption in both intervention and control arms [23]. So results from
different brief interventions studies using different intervention methods to reduce alcohol use
in patients with HIV show inconsistent outcomes.

At the start of our trial there was no reported study on a single-session brief intervention
aiming to reduce alcohol use in patients with HIV in Africa. The aim of our study was to evalu-
ate the effectivity of a brief intervention to reduce alcohol use in patients living with HIV with
hazardous and harmful drinking patterns attending a primary care setting in South Africa.
Taking account of the overcrowded, overwhelmed HIV clinics in this setting, the goal was to
develop a short, single-session, easy-to-use intervention to reduce alcohol use among patients
with HIV. We hypothesized that patients in the intervention group would reduce their drink-
ing levels more than patients in the control group.

Methods

A randomized controlled clinical trial was performed in 3 HIV clinics based within primary
health care clinics in townships surrounding Pretoria in South Africa comparing a brief inter-
vention to reduce alcohol use with standard of care combined with distributing a health educa-
tion leaflet on responsible drinking. In these clinics patients with HIV receive basic care and
ART free of charge. The trial protocol was described before [24].

Patients with HIV-1 infection who were 18 years or older and who visited the selected out-
patient clinics for their HIV care were eligible for this study. Patients with mental impairment,
not able to provide informed consent; (assessed by the clinic health care workers), or those
already undergoing alcohol reduction treatment (e.g. receiving specialised care in a private
clinic) and pregnant women (since they needed to be referred to a alcohol reduction treatment
program without delay) were excluded from this study. All consecutive outpatients who gave
informed consent were screened for alcohol use. Details of this population have been pub-
lished before [1]. If fulfilling the criteria for hazardous or harmful alcohol use according to
the AUDIT at baseline, patients were randomized into an intervention or control group (1:1
ratio). Randomization was done by the trial coordinator (not involved in inclusion of patients)
by concealed, centrally allocated computer-generated random numbers and made available
for the research assistants in envelopes. Patients were followed-up at 3 (time-point 1) and 12
(time-point 2) months, which were the standard visit intervals for follow up of persons in
the HIV care. In the event of a drop-out, at least 6 individual attempts were made to contact
patients by telephone. Patients were offered a drink (soda or juice) during the interviews and
received vouchers for supermarkets worth 100 South African Rand ($8.78).

Data collection instruments

Research assistants administered a range of questionnaires at baseline, 3 months and 12
months follow up in English or Tswana, the most spoken local languages.
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Socio-demographic characteristics. A researcher designed questionnaire was used to col-
lect data on patients’ age, gender, population group, language, educational level, marital status,
highest educational qualification, main source of family income and residential status.

Health related information. A researcher designed questionnaire and data extraction
sheet were used to collect data on first positive HIV test, start date for ART, ART regimen, co-
infections, co-medication, CD4 cell count at initiation of therapy and the latest measured
value and HIV viral load.

Alcohol consumption. The 10-item Alcohol Use Disorder Identification Test (AUDIT)
was used to assess alcohol use levels [25]. A score of 0 indicates alcohol abstinence. Scores of
1-6 for women and 1-7 for men indicate low risk alcohol use. AUDIT scores between 7 to 15
for women and 8 to 15 for men indicate hazardous drinking, which is defined as a quantity
or pattern of alcohol consumption that places patients at risk for adverse health events,
scores from 16-19 harmful drinking, which is defined as alcohol consumption that results in
adverse events (for example physical or psychological harm) [26]. Scores of 20 and above
indicate (possible) alcohol dependence. Cronbach alpha scores were 0.88 (for the whole
screened group of 2249 patients), 0.46 at baseline, 0.81 and 0.78 for time points 1 and 2
respectively.

To reduce the stigma of alcohol use, the WHO suggests integrating the screening of alcohol
use with screening for other health-related behaviours. Therefore, we included 2 questions on
the use of tobacco products and anthropometric measurements were taken to assess the risk
factor of overweight (height, weight and waist circumference).

Health related quality of life. The WHOQoL-HIVBREF questionnaire was used to evalu-
ate the quality of life, which comprises the physical (domain 1), psychological (domain 2), level
of independence (domain 3), social relationships (domain 4), environment (domain 5) and
spirituality/religion/personal beliefs (domain 6) domains [27]. Two questions measure the
overall quality-of-life directly (quality of life and health satisfaction). The higher the domain
scores, the higher the perceived quality of life [28]. Cronbach alpha values for each of the six
domain scores ranged from 0.72 to 0.85, showing acceptable internal consistency reliability
[29].

Depression. The 10-item version of the Center for Epidemiologic Studies Depression
(CES-D) Scale was used to assess symptoms of depression [30,31]. A cut-off score of ten or
higher indicates the presence of significant depressive symptoms. The CES-D-10 is a valid, reli-
able screening tool for depression in South African populations [32].

Internalized AIDS stigma. The seven items internalized AIDS-related stigma scale for
people infected with HIV was used to reflect self-defacing beliefs and negative perceptions of
people living with HIV/AIDS [33].

Adherence to antiretroviral therapy. Adherence to ART was assessed only in patients on
ART by self-reported adherence by recall of missed doses during the previous 7 days [34]. The
second method used to measure adherence was the visual analogue scale which provided an
overall adherence assessment for a 1-month period. A score of 100% is considered as full
adherence, a score between >95% and <100% as partial adherence, and below 95% as non-
adherence.

Intervention

Research assistants (four nurses), not attached to the clinics, were trained to deliver the inter-
ventions to the patients and follow them up. The training consisted of (video recorded) role
play, general skills training techniques and training on alcohol-, HIV- and sexual-related
issues. The sites were visited twice weekly by one of the investigators to observe whether there
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was adherence to the protocol and to offer support and supervision to the research assistants.
During regular study team meetings occurring problems were discussed and solved.

Intervention group. The brief intervention was based on the WHO brief intervention
package for hazardous and harmful drinking, which is based on the Information-Motivation-
Behavioural Skills Model [35]. Patients in the intervention group received personalized feed-
back on the AUDIT results, informing them that screening results indicated they belong to a
hazardous or harmful alcohol use category. Specific harm(s) were itemized and seriousness of
the situation was emphasized, trying to make people aware that they are in the medium- or
high-risk drinking category. A health education leaflet on responsible drinking, emphasizing
the idea of sensible limits, was given and discussed. Subsequently advice and brief counselling
on reducing excessive drinking was offered during a one-session intervention including work-
ing through the first three sections of the problem-solving manual (describing what low-risk
drinking constitutes, how to change drinking habits and good reasons for drinking less) while
mentioning the value of reviewing the other sections (high-risk situations, what to do when
tempted or bored, how to stick to the plan, involving a helper and creating a habit-breaking
plan); and mention the 3-month and 12-month follow-up.

Control group. Patients in the control group only received a health education leaflet on
responsible drinking.

Statistical analysis

The primary outcome of the study was reduction from hazardous (AUDIT between 7 to 15 for
women and 8 to 15 for men) or harmful (AUDIT between 16 to 19) alcohol use to alcohol
abstinence (AUDIT score 0) or low risk alcohol use (AUDIT score 1-6 for women and 1-7 for
men) at time points 1 and 2.

Secondary outcomes were reduction in absolute numbers and reduction in percentages in
AUDIT score at time points 1 and 2. To measure any other possible effects of the intervention,
other secondary outcomes were changes in medically related outcomes (last measured CD4
cell count, last measured HIV viral load and ART adherence), quality of life outcomes (mea-
sured with the WHOQoL-HIVBREEF tool), depression score, level of experienced stigma and
tobacco use.

The sample size was calculated using Open Epi (version 3) [36]. Based on the current mean
AUDIT score of 12 among patients with HIV, it was assumed that the intervention will reduce
the current AUDIT score by 12% to 10.6 [37,38]. Based on this assumption, the estimated sam-
ple size would allow us with 80% power (5% level of significance) to detect the difference of
12% between the two groups. This would give a minimum of 99 patients per arm. It was
expected that 20% of participants may be lost prior to completing the 3-month and 12-month
follow-up assessments so that the final sample would be 120 per arm. A total of at least 240
patients with HIV would have to be recruited for the study.

Descriptive statistics describing patient characteristics were represented in means, standard
deviations (SD), medians and interquartile ranges (IQR), and percentages.

The primary outcome was compared between the intervention and control group by using
a logistic Generalized estimating equations (GEE) model to account for correlated patient
response [39]. A model investigating the proportion of abstinence/low alcohol use versus haz-
ardous or harmful alcohol use was fitted.

Secondary outcomes (reduction in absolute AUDIT score, percentage decrease in AUDIT
score, health related quality of life, depression score, stigma score, last measured CD4 cell
count, last viral load, adherence to ART) were compared between intervention and control
group using a linear mixed model [40], accounting for repeated measurements per patient and
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correcting for possible interviewer bias (added as random interviewer effect in the model). A
logistic (GEE) model similar to the one used for the primary outcome was fitted to the second-
ary outcome tobacco use. Possible interviewer bias with respect to the administration of the
intervention was also accounted for in the model by including a fixed baseline-interviewer
effect. The full model contains all possible confounders (baseline: interviewer, intervention,
age, audit score, gender, on ART, current TB-treatment, last CD4 cell count, therapy adher-
ence, quality of life score for all domains, depression score and stigma score). Model building
was done by removing covariates with the highest p-values (generally p>0.10) and performing
a likelihood ratio test to ensure that the fit of the reduced model is not significantly different
from that of the full model.

All statistical tests were two-sided and were considered statistically significant at o = 0.05.
The GEE, MIXED, and GLIMMIX procedures of SAS version 9.4 (SAS Institute Inc., 2013)
were used to fit the logistic GEE and mixed models.

Compliance with ethical standards

Ethical approval was given by the Medunsa Research and Ethics Committee (Project number:
MREC/H/165/ 4152011: IR). The Tshwane Research Committee has provided approval for the
study (Project number: 2011/46). Procedures followed were in accordance with the ethical
standards of the Medunsa Research & Ethics Committee and with the 1964 Helsinki declara-
tion and its later amendments or comparable ethical standards (Duke C0784, UCT 032/2015).
Public trial registration: Pan African Clinical trial Registry: PACTR201202000355384.

Informed consent. Written informed consent was obtained from all individual partici-
pants reincluded in the study.

Results
Patient characteristics

From January until June 2012, 2352 patients were approached to participate; 103 refused
(response rate 95.6%) and 2249 were eligible and agreed to participate in the study (Fig 1).

Assessed for eligibility

(n=2352)

Enrollment —"

Randomization

Excluded (n=1792)
*Not meeting inclusion criteria (n=1689)
*Refused to participate (n=103)

* Other reasons (n=0)

(n=560)
Intervention group (n=267) / Control group (n=293)
A 2 ”g g 2 5 2 *Received allocated intervention (n=293)
R o o) Allocation *Did not receive allocated intervention (n= 0)
*Did not receive allocated intervention (n= 0)

3

!

Lost to follow-up
(n=26)

Present at follow up 1
(n=223)

1 (n=18)

Not present at follow up

N

Follow-Up

!

'

Present at follow up 1

(n=246)

Not present at follow up

1 (n=20)

Lost to follow-up
(n=27)

N

Present at follow
up 2 (n=188)

Not present at follow

up2 (n=35)

Present at follow
up 2 (n=18)
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follow up 2 (n=0)

|
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Analyzed (n=267)

Excluded from analysis (n=0)

Fig 1. Flowchart of participants in the trial.
https://doi.org/10.1371/journal.pone.0220799.g001
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Table 1. Baseline characteristics.

Variable Total Intervention Control p-value
(n =560) (n=267) (n=293)
Socio-demographic characteristics
Gender Male 302 (53.9) 151 (56.5) 151 (51.5) 0.2
Female 258 (46.1) 116 (43.5) 142 (48.5)
Age® 36 (31-42) 36 (30-42) 36 (31-42) 0.8
Marital status Never married 349 (62.4) 173 (64.8) 176 (60.3) 0.4
Married/cohabiting 159 (28.4) 69 (25.8) 90 (30.8)
Separated/ divorced/ widowed 51(9.1) 25(9.4) 26 (8.9)
Qualification < Grade 7 71 (12.7) 29 (10.9) 42 (14.3) 0.2
Grade 7-12 450 (80.4) 223 (83.5) 227 (77.5)
>Grade 12 39 (7.0) 15 (5.6) 24 (8.2)
Income Formal or informal salary 305 (54.5) 151 (56.5) 154 (52.6) 0.3
Family contributions 183 (32.7) 79 (29.6) 104 (35.5)
Social grants/none/other 72 (12.9) 37 (13.9) 35(11.9)
Neighbourhood Formal urban 449 (80.2) 215 (80.5) 234 (79.9) 1.0
Informal settlement 71 (12.7) 33 (12.4) 38 (13.0)
Rural 40 (7.1) 19 (7.1) 21(7.2)
Health characteristics
On ART 475 (84.8) 229 (85.8) 246 (84.0) 0.6
Duration on ART (months)® 21 (6-39.5) 19 (3-35) 23 (8.5-42) 0.03
Tobacco use 219 (39.5) 106 (39.8) 113 (39.1) 0.9
CD4 count at start ART® 168 (78-261) 163 (76-259) 171.5 (87.5-274.5) 0.5
Last measured CD4 count® 284 (183-413) 269.5 (175-5-352.5) 296 (185-459) 0.024
Ever tuberculosis 269 (50.6) 131 (51.2) 138 (50.0) 0.8
Currently TB treatment 32 (8.0) 20 (10.0) 12 (6.0) 0.1
WHO stage 1 64 (16.0) 25(13.4) 39 (18.3) 0.6
2 225 (56.4) 107 (57.5) 118 (55.4)
3 101 (25.3) 49 (26.3) 52 (24.4)
4 9(2.3) 5(2.7) 4(1.9)
NRTI TDF 237 (42.8) 125 (47.2) 112 (38.7) 0.046
AZT 103 (18.6) 46 (17.4) 57 (19.7) 0.5
DAT 121 (21.8) 52 (19.6) 69 (23.9) 0.2
LPV/r 13 (2.3) 6(2.3) 7(2.4) 0.9
Adherence VAS>95% (if ART started) 315 (68.8) 145 (65.6) 170 (71.7) 0.1
Weight® 63.4 (56-72.8) 62.9 (55.9-72.6) 63.7 (56.2-73.0) 0.8
BMI? 22.2(19.8-26.0) 22.0 (19.6-26.2) 22.4(19.9-25.9) 0.7
AUDIT-score® 12.99 (3.00) 10.99 (2.87)

Results in total number (percentage),
*Median (first-third quartile),
®Mean (Standard deviation)

https://doi.org/10.1371/journal.pone.0220799.t001

The follow up period was up to December 2013. Of these 2249 eligible patients, 560 (24.9%)
fulfilled the criteria for hazardous or harmful alcohol use and 267 patients (47.7%) were ran-
domized into the intervention group and 293 (52.3%) in the control group (Fig 1). Table 1
gives the baseline characteristics of these patients. Most patients were male (53.9%) with a
median age of 36 years (IQR 31-42), 84.8% were on ART for a median time of 21 months

(IQR 6-39.5).

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019

7/17


https://doi.org/10.1371/journal.pone.0220799.t001
https://doi.org/10.1371/journal.pone.0220799

@ PLOS|ONE

Intervention for reducing alcohol use in persons with HIV

20~

AUDIT score

The median duration of the interview was 40 minutes (IQR 30-47 minutes) in the interven-
tion group (including the intervention) and 35 minutes (IQR 25-40 minutes) in the control
group. Almost 91% of the patients in the control group were in the hazardous alcohol use
group and 9.2% in the harmful alcohol use group, compared to 77.9% and 22.1% respectively
of patients in the intervention group. Of patients receiving ART (84,8%), the duration being
on ART was longer in the control group than in the intervention group. The last measured
CD4 count was higher in the control group (Table 1). The median time between the baseline
visit and visit 1 was 5 months and 12 months for visit 2. In the intervention arm 223 of 267
(83.5%) patients returned for visit 1 and 206 of 267 (77.1%) for visit 2. In the control arm 246
of 293 (83.9%) patients returned for visit 1 and 221 of 293 (75.4%) for visit 2.

AUDIT score at baseline, time point 1 (5 months) and time point 2 (12
months) regardless of intervention

For the whole study group there was a significant decrease of around 6 points (SD = 0.27) in
the absolute AUDIT score from baseline at both time points 1 (p<0.0001) and 2 (p<0.0001).
The difference in AUDIT-score between time points 1 and 2 was not significant (0.451,

SD =0.30, p = 0.393).

Effect of the intervention

In both the intervention and control group there was a significant decrease in AUDIT
scores at follow up time points 1 and 2 compared to baseline (Fig 2, Table 2), but there was no
significant decrease in AUDIT score between time points 1 and 2. The significant decrease in

Baseline Time 1 Time 2

0 1 0 1 0 1
intervention

Fig 2. AUDIT score for the different intervention groups at different time points. AUDIT score for the different intervention
groups measured at baseline and at time point 1 and at time point 2 after the intervention. Box represents first and third quartile of
data. (0 = control, 1 = intervention).

https://doi.org/10.1371/journal.pone.0220799.9002
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Table 2. Mean difference in AUDIT score (with 95% CI) within intervention and control group between different time points.

Difference in AUDIT score
Between baseline and time point 1
Between baseline and time point 2

Between time point 1 and time point 2

* Bonferroni-adjusted p-value

https://doi.org/10.1371/journal.pone.0220799.t002

Intervention p-value® Control p-value®
-6.388 (-7.533, -5.243) <0.0001 -5.670 (-6.760, -4.579) <0.0001
-7.062 (-8.199, -5.925) <0.0001 -5.899 (-6.994, -4.804) <0.0001
0.673 (-0.595, 1.942) 1 0.229 (-0.990, 1.449) 1

AUDIT score between baseline and the follow up time points was not different between the
intervention and control group.

Reduction from hazardous or harmful alcohol use to alcohol abstinence or
low risk alcohol use (primary end point; logistic GEE model)

Opverall, around 58% and 61% of the patients had a reduction of alcohol use from hazardous or
harmful at baseline to abstinence or low risk alcohol use at time points 1 and 2, respectively.
Around half of the patients both in the control as the intervention groups reached the group
of abstinence or low alcohol use at both time points (Table 3). Using the logistic GEE model,
there was no significant difference between the intervention and control group in the odds
ratio (OR) for alcohol abstinence or low risk alcohol use compared to hazardous or harmful
alcohol use. On the other hand, regardless of the group, the odds of reduction of alcohol use
from hazardous or harmful alcohol use to alcohol abstinence or low risk alcohol use at time
point 1 was significant at 1.24 (95% CI 1.02-1.51) and for time point 2 it was 1.45 (95% CI
1.18-1.78). The nurses who performed the baseline interviews and carried out the intervention
had a significant influence on the outcome. Indeed, the odds of alcohol abstinence or low risk
alcohol use was 4.25 (95% CI 2.57-7.04) if interviewed with nurse 4 compared to nurse 1 and
1.68 (95% CI 1.11-2.54) if interviewed with nurse 4 compared to nurse 2.

Difference in AUDIT score and percentage of change in AUDIT score
(secondary end points; linear mixed model)

The difference in AUDIT score from baseline to first and to second follow up did not differ
between the intervention and control groups (Fig 3). Being male, having started ART and hav-
ing a higher QOL-domain 5 (environment domain) score reduced AUDIT score significantly
more.

Table 3. Number of patients at follow up in AUDIT groups.

Total Number of Respondents

Abstinence or low risk alcohol use group*

Hazardous or harmful alcohol use group*

“by AUDIT

https://doi.org/10.1371/journal.pone.0220799.t003

Baseline Time point 1 Time point 2
Total Total (% of total patients at baseline) Total (% of total patients at baseline)
560 469 427

Control 0 153 (52.2) 142 (48.5)

Treatment 0 117 (43.8) 118 (44.2)

Total 0 270 260

Control 293 93 (31.7) 79 (27.0)

Treatment 267 106 (39.7) 88 (32.9)

Total 560 199 167
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Fig 3. AUDIT score difference between baseline and time point 1 and baseline and time point 2 for the 2 groups. Box represents
first and third quartile of data, 0 = control, 1 = intervention.

https://doi.org/10.1371/journal.pone.0220799.9003

The percentage change in AUDIT score was not significantly different between the inter-
vention and control group. Men (compared to women) and patients on ART (compared to
patients not on ART) had a significantly higher percentage of change in AUDIT score. In
patients with higher stigma scores at baseline, the percentage of change in AUDIT score was
less than in patients with lower stigma scores.

Effect of the intervention in medical related outcomes, quality of life
outcomes, depression score and level of experienced stigma

The mean last measured CD4 count was significantly lower in the intervention group than in
the control group at time point 1 (p = 0.036), but not at time point 2 (Table 4). The domain
3-QOL (level of independence) score was significantly higher in the intervention group
(p=0.014) (Table 4). The intervention had no influence on the quality of life outcomes,
depression scores, stigma, tobacco use, viral load and therapy adherence at both time points.
In all secondary outcomes, there was no significant interaction between intervention and time
(Table 4).

Discussion

Since there is a high prevalence of high level alcohol use with risk for morbidity among
patients with HIV there is a need for interventions to reduce alcohol use. In sub-Saharan
Africa the health systems providing care to patients with HIV are overwhelmed by the large
numbers of patients using the system. Possible interventions should be short and easy to
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Table 4. Intervention versus control in secondary outcomes.

Secondary outcome Estimated intervention effect (95% CI) p-value
Quality of Life -0.001 (-0.102, 0.100) 0.986
Health Satisfaction 0.089 (-0.016, 0.193) 0.986
Domain 1 0.247 (-0.110, 0.604) 0.175
Domain 2 0.025 (-0.298, 0.349) 0.878
Domain 3 0.461 (0.095, 0.827) 0.014
Domain 4 0.302 (-0.063, 0.667) 0.105
Domain 5 0.190 (-0.032, 0.411) 0.093
Domain 6 0.134 (-0.033, 0.494) 0.086
Cesd10 -0.185 (-0.770, 0.400) 0.535
Stigma -0.046 (-0.264, 0.172) 0.677
Tobacco Use 0.395 (-0.003, 0.793) 0.052
Last measured CD4 count -0.153 (-0.296, -0.010) 0.036
Viral load 0.005 (-0.053, 0.062) 0.874
VAS 0.047 (-0.160, 0.253) 0.656

P-value estimates are based on a linear/logistic mixed model fitted to each secondary outcome. Intervention effect is

adjusted for different baseline characteristics.

https://doi.org/10.1371/journal.pone.0220799.t1004

implement in daily care provision. The brief intervention evaluated in this trial was based on
an Information-Motivation-Behavioural Skills Model and was delivered once during a stan-
dard clinic visit. There was no difference in alcohol reduction in the intervention compared to
the control group both 5 as 12 months after the counselling session. However, the alcohol use
in both groups reduced significantly between baseline visit and visit 1 (after a median time of 5
months). There might be different explanations for this. Both the intervention as the control
group received a health education leaflet on responsible drinking, emphasizing the idea of sen-
sible limits. With both the baseline interview, covering questions about alcohol use and health,
and the health education leaflet, the patients in the control group might also have been trig-
gered to reduce their alcohol intake. This effect of alteration of study participants’ way of
thinking about their alcohol use, only after assessment of it by interview or questionnaire, was
recognized previously [41,42,43,44]. This “participation effect” might explain the reduction of
alcohol use in the control group in our study. However, another randomized study conducted
in rural Uganda studied assessment effects on alcohol use in patients with HIV, new to HIV
care, who reported any alcohol consumption in the prior year [45]. One group was quarterly
assessed (interviews, breath alcohol analysis and blood draws) versus another group that
engaged in these procedures only at 6 months. At 6 months follow up there were no differences
in unhealthy drinking in the 2 groups and thus no evidence was found for assessment reactiv-
ity. Another explanation for our outcome might be that with the stigma associated with alcohol
use, a response bias might be likely due to social desirable answers. Underreporting of alcohol
use has been confirmed in several studies comparing biomarkers for alcohol use to reported
alcohol use [46,47].

There was no further reduction of alcohol use between time point 1 and time point 2; the
reported alcohol use remained stable. These results are comparable to a study in Kampala in
Uganda which also showed a significant decline in AUDIT-C score in both intervention as
control arms in the 6 months follow up after a similar single brief alcohol reduction interven-
tion session. In the latter study there also was no difference in both arms regarding alcohol
reduction [23] but the control arm also received a set of standardized “positive prevention”
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information, including avoiding alcohol use. Most studies on alcohol reduction in Africa
related to HIV focus on sexual risk reduction and are conducted in patients at high risk of
contracting HIV [48]. There are few other studies in Africa focusing on alcohol reduction in
people with HIV. Peltzer et al. tested a three-session (over a 4-month period) theory-based
motivational-skills building risk reduction counselling intervention in patients in South Africa
who just received a diagnosis of HIV [49]. The intervention contained, among other risk-
reduction strategies aiming at increasing safer sex practices, information on alcohol use. The
intervention was successful in reducing the overall use of alcohol and alcohol use related to sex
at 4 months [49]. A study conducted in Kenya among HIV-outpatients consisting of a cultur-
ally adapted six-session (weekly, 90 minutes sessions) gender-stratified group cognitive-behav-
ioral therapy intervention, showed at 30-day follow up a significant reduction in percentage of
drinking days and mean drinks per drinking day in the intervention group. Reported alcohol
abstinence at the 90-day follow-up was 69% compared to 38% (standard of care-group) [50].
Zule et al. reported an higher abstinence-rate from alcohol at 12 months in women with HIV
in South Africa after an intervention consisting of two sessions of 1 hour focusing on alcohol
and drugs use, sexual risk behaviour and empowerment of the women compared to an inter-
vention on nutritional information and a standard-of-care group [51]. It is difficult to compare
the results of these three intervention studies to our study. First the study-groups differ,
including only patients who just receive a diagnosis of HIV, or only women with HIV com-
pared to an unselected group of patients with HIV in an outpatient HIV clinic in our study.
The focus of intervention (focusing on more issues than only alcohol reduction in the other
studies), the setup of the sessions (frequency, duration,. . .), the follow-up time and the person
delivering the intervention was different among the studies. However, all studies were success-
tul in reducing alcohol use among the participants (at least for a short follow up time). In over-
crowded clinics with limited consultation time per patient prevention of harmful alcohol use
may not be a priority. However, it might be that a few short questions or messages or a leaflet
on alcohol use could be effective in reducing alcohol use in persons with HIV. And it might be
necessary to repeat this strategy over a follow up time to reinforce the alcohol reduction. This
is a subject for further study.

In our study there was a significant higher reduction in percentage and absolute AUDIT
score in men compared to women. This is in contrast with the study in Uganda that showed
the opposite effect [23]. In our study the groups were not stratified for gender, so more men
than women were included in the intervention group (151 versus 116 respectively), with a
higher mean AUDIT score in men (13.5, 95% CI 13.0-14.0) than in women (12.3, 95% CI
11.8-12.8) and with more men being in the harmful alcohol use category (27.8%) versus
women (14.7%); and 72.2% of men being in the hazardous alcohol use category versus
85.3% in women. In other studies men were shown to do better during brief alcohol inter-
ventions [38], while women show more assessment reactivity and therefore female control
groups show improvements which mask the effects of intervention [52]. It should also be
taken into account that criteria for normal alcohol use are more strict in women (score
of <6) than in men (score <7). This however does not fully explain the difference found
between men and women in reduction in AUDIT score in our study and requires additional
investigations.

The reduction in alcohol use in both groups still remains significant and important for
health outcomes. The risk of all-cause mortality, cancers and high blood pressure rises in the
general population with increasing levels of alcohol consumption[53,54]. Moreover, the level
of consumption that minimises health loss is zero [53]. So the aim should be abstinence of
alcohol use, but any reduction could have an impact on health (both physically as mentally),
but also on social-, family- and work life.
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There are several possible limitations in this study. There was a difference in AUDIT-
score between the intervention and control group at baseline, with a higher mean score in the
intervention compared to the control arm. However, because randomisation was done, any
observed differences at baseline is attributed purely by chance and no conclusion from this
can be derived [55]. A limitation of the study was that there was no blinding, neither for study
nurses nor for statisticians, and the lack of a biomarker to assess the effect of the intervention.
Blinding was intended, as described in the original study protocol, with nurses switching
from one clinic to the other after inclusion. However, the inclusion period was longer than
intended, giving an overlap of inclusion- and follow up points (whereby the nurses recognized
the patients and the group they were randomized into). Also, patients did not show up for fol-
low up themselves, but the nurses had to recognise them in the waiting room and ask if they
wanted to come for a follow up interview. Moreover, the nurse applying the interview and
brief intervention significantly affected the outcome (significant interviewer effect inducing
social desirable results), and the nurses may also have increased the fidelity to the intervention
which implies an intervention bias. However during monitoring visits no violations of the
study protocol were picked up.

Patients in the intervention group had a lower last measured CD4 cell count at baseline and
at time point 1. Data on influence of (heavy) alcohol use on CD4 cell count is contrasting, in
our previous report of the whole study group (n = 2230) there was a significant lower last mea-
sured CD4-cell count in high risk drinkers versus low risk drinkers (350 versus 309 cells/uL,

p =0.0012) [1], but less high risk drinkers than low risk drinkers started ART (83.9% versus
90.3%, p = 0.000) and when on ART, they were less adherent to therapy (ART VAS >95%:
67.3% versus 82.7%). A study in Kampala showed that alcohol use was shown not to have a
direct effect on CD4 count levels but CD4 count levels may decrease in persons with alcohol
use because of non-adherence with the ART [56].

Finally, the study was conducted in three primary HIV clinics in one region in South Africa
and therefore results might not be generalizable to other settings.

Conclusion

A brief alcohol intervention, based on an Information-Motivation-Behavioural Skills Model
and delivered once during a standard clinic visit, was not more successful at reducing alcohol
use both at 5 and 12 months after the intervention, compared to only the administration of a
questionnaire on alcohol use and the distribution of a health educational leaflet on responsi-
ble drinking. However, there was a beneficial effect on reported hazardous or harmful alco-
hol use at least over a short term follow up period with both interventions. It might be that
only an interview and/or a health leaflet can be successful in reducing alcohol use but this
needs to be investigated with more objective measures of alcohol use. To sustain an effect
most likely repetitive contacts with harmful alcohol drinkers will be needed during a long
follow up period.

Supporting information

S1 File. CONSORT 2010. Checklist of information to include when reporting a randomised
trial.
(PDF)

S2 File. Trial protocol. Screening and brief intervention for alcohol problems in HIV outpa-
tients in the clinics associated with Dr. George Mukhari Hospital, Ga-Rankuwa, South Africa:

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019 13/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0220799.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0220799.s002
https://doi.org/10.1371/journal.pone.0220799

@ PLOS|ONE

Intervention for reducing alcohol use in persons with HIV

a single-blinded randomized controlled trial.
(DOCX)

Author Contributions

Conceptualization: Diana Huis in ‘t Veld, Supa Pengpid, Karl Peltzer, Robert Colebunders.
Data curation: Diana Huis in ‘t Veld.

Formal analysis: Diana Huis in ‘t Veld, Chellafe Ensoy-Musoro.

Funding acquisition: Diana Huis in ‘t Veld.

Investigation: Diana Huis in ‘t Veld, Supa Pengpid.

Methodology: Diana Huis in ‘t Veld, Supa Pengpid, Karl Peltzer, Robert Colebunders.
Project administration: Diana Huis in ‘t Veld.

Resources: Supa Pengpid.

Software: Chellafe Ensoy-Musoro.

Supervision: Diana Huis in ‘t Veld, Supa Pengpid, Robert Colebunders.

Validation: Chellafe Ensoy-Musoro.

Writing - original draft: Diana Huis in ‘t Veld, Chellafe Ensoy-Musoro, Supa Pengpid, Karl
Peltzer, Robert Colebunders.

Writing - review & editing: Diana Huis in ‘t Veld, Chellafe Ensoy-Musoro, Supa Pengpid,
Karl Peltzer, Robert Colebunders.

References

1. VeldHuisin ‘t D, Pengpid S, Colebunders R, Skaal L, Peltzer K. High-risk alcohol use and associated
socio-demographic, health and psychosocial factors in patients with HIV infection in three primary
health care clinics in South Africa. Int J STD AIDS. 2017; 28(7):651-659. https://doi.org/10.1177/
0956462416660016 PMID: 27448655

2. The World Bank [Internet]. World Development Indicators-Databank. [cited 2018 Oct 18]. http:/
databank.worldbank.org/data/reports.aspx?source=2&series=SH.DYN.AIDS.ZS&country=ZAF#

3. Bassett MT, McFarland WC, Ray S, Mbizvo MT, Machekano R, van de Wijgert JH et al. Risk factors for
HIV infection at enrollment in an urban male factory cohort in Harare, Zimbabwe. J Acquir Immune
Defic Syndr Hum Retrovirol. 1996; 13:287-293. PMID: 8898675

4. AyisiJG, van Eijk AM, ter Kuile FO, Kolczak MS, Otieno JA, Misore AQ, et al. Risk factors for HIV infec-
tion among asymptomatic pregnant women attending an antenatal clinic in western Kenya. Int J STD
AIDS. 2000; 11:393-401. https://doi.org/10.1258/0956462001916119 PMID: 10872913

5. FritzKE, Woelk GB, Bassett MT, William MC, Janell RA, Tobaiwa O, et al. The association between
alcohol use, sexual risk behavior and HIV infection among men attending beerhalls in Harare, Zimba-
bwe. AIDS Behav. 2002; 6:221-228.

6. Hargreaves JR, Morison LA, Chege J, Rutenburg N, Kahindo M, Weiss HA, et al. Socioeconomic status
and risk of HIV infection in an urban population in Kenya. Trop Med Int Health. 2002; 7:793-802. PMID:
12225512

7. Fisher JC, Cook PA, Kapiga SH. Alcohol use before sex and HIV risk: situational characteristics of pro-
tected and unprotected encounters among high-risk African women. Sex Transm Dis. 2010; 37:571—
578. https://doi.org/10.1097/0OLQ.0b013e3181dbafad PMID: 20644501

8. Woolf-King S, Maisto SA. Alcohol use and high-risk sexual behavior in sub-Saharan Africa: a narrative
review. Arch Sex Behav. 2011; 40(1):17—-42. https://doi.org/10.1007/s10508-009-9516-4 PMID:
19705274

9. Yayal, Saka B, Landoh DE, Patchali PM, Makawa MS, Senanou S, et al. Sexual risk behavior among
people living with HIV and AIDS on antiretroviral therapy at the regional hospital of Sokodé, Togo. BMC
Public Health. 2014; 14:636. https://doi.org/10.1186/1471-2458-14-636 PMID: 24952380

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019 14/17


https://doi.org/10.1177/0956462416660016
https://doi.org/10.1177/0956462416660016
http://www.ncbi.nlm.nih.gov/pubmed/27448655
http://databank.worldbank.org/data/reports.aspx?source=2&series=SH.DYN.AIDS.ZS&country=ZAF#
http://databank.worldbank.org/data/reports.aspx?source=2&series=SH.DYN.AIDS.ZS&country=ZAF#
http://www.ncbi.nlm.nih.gov/pubmed/8898675
https://doi.org/10.1258/0956462001916119
http://www.ncbi.nlm.nih.gov/pubmed/10872913
http://www.ncbi.nlm.nih.gov/pubmed/12225512
https://doi.org/10.1097/OLQ.0b013e3181dbafad
http://www.ncbi.nlm.nih.gov/pubmed/20644501
https://doi.org/10.1007/s10508-009-9516-4
http://www.ncbi.nlm.nih.gov/pubmed/19705274
https://doi.org/10.1186/1471-2458-14-636
http://www.ncbi.nlm.nih.gov/pubmed/24952380
https://doi.org/10.1371/journal.pone.0220799

@ PLOS|ONE

Intervention for reducing alcohol use in persons with HIV

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Medley A, Seth P, Pathak S, Howard AA, DeLuca N, Matiko E, et al. Alcohol use and its association
with HIV risk behaviors among a cohort of patients attending HIV clinical care in Tanzania, Kenya, and
Namibia. AIDS Care. 2014; 26(10):1288—97. https://doi.org/10.1080/09540121.2014.911809 PMID:
24773163

Abaynew Y, Deribew A, Deribe K. Factors associated with late presentation to HIV/AIDS care in South
Wollo Zone Ethiopia: a case-control study. AIDS Res Ther. 2011; 8:8. https://doi.org/10.1186/1742-
6405-8-8 PMID: 21356115

Denison JA, Koole O, Tsui S, Menten J, Torpey K, van Praag E, Mukadi YD, Colebunders R, Auld AF,
Agolory S, Kaplan JE, Mulenga M, Kwesigabo GP, Wabwire-Mangen F, Bangsberg DR. Incomplete
adherence among treatment-experienced adults on antiretroviral therapy in Tanzania, Uganda and
Zambia. AIDS. 2015 Jan 28; 29(3):361-71. https://doi.org/10.1097/QAD.0000000000000543 PMID:
25686684

Yaya |, Landoh DE, Saka B, Patchali PM, Wasswa P, Aboubakari AS, et al. Predictors of adherence to
antiretroviral therapy among people living with HIV and AIDS at the regional hospital of Sokodé, Togo.
BMC Public Health. 2014; 14(1):1308.

Kekwaletswe CT, Morojele NK. Patterns and predictors of antiretroviral therapy use among alcohol
drinkers at HIV clinics in Tshwane, South Africa. AIDS Care. 2014; 26 Suppl 1:578-82.

Jaquet A, Wandeler G, Nouaman M, Ekouevi DK, Tine J, Patassi A, et al. Alcohol use, viral hepatitis
and liver fibrosis among HIV-positive persons in West Africa: a cross-sectional study. J Int AIDS Soc.
2017; 19(1):21424. https://doi.org/10.7448/IAS.20.1.21424 PMID: 28362065

Otwombe KN, Variava E, Holmes CB, Chaisson RE, Martinson N. Predictors of delay in the diagnosis
and treatment of suspected tuberculosis in HIV co-infected patients in South Africa. Int J Tuberc Lung
Dis. 2013; 17(9):1199-205. https://doi.org/10.5588/ijtld.12.0891 PMID: 23928169

Carrasco MA, Esser MB, Sparks A, Kaufman MR. HIV-Alcohol Risk Reduction Interventions in Sub-
Saharan Africa: A Systematic Review of the Literature and Recommendations for a Way Forward.
AIDS Behav. 2016; 20(3):484-5083 https://doi.org/10.1007/s10461-015-1233-5 PMID: 26511865

Fisher WA, Fisher JD, Harman J. Social psychological foundations of health and iliness. The informa-
tion-Motivation-Behavioral skills model: a general social psychological approach to understanding and
promoting health behaviour. Chapter 4. Blackwell Publishing Ltd; 2003.

Bien TH, Miller WR, Tonigan JS. Brief interventions for alcohol problems: a review. Addiction 1993;
88:315-336 PMID: 8461850

Bertholet N, Daeppen JB, Wietlisback V, Fleming M, Burnand B. Reduction of alcohol consumption by
brief alcohol intervention in primary care: systematic review and meta-analysis. Arch Intern Med. 2005;
165(9):986—995 https://doi.org/10.1001/archinte.165.9.986 PMID: 15883236

Parsons JT, Golub SA, Rosof E, Holder C. Motivational interviewing and cognitive-behavioral interven-
tion to improve HIV medication adherence among hazardous drinkers: a randomized controlled trial. J
Acquir Immune Defic Syndr. 2007; 46(4):443-450. PMID: 18077833

Samet JH, Horton NJ, Meli S, Dukes K, Tripp T, Sullivan L, et al. A randomized controlled trial to
enhance antiretroviral therapy adherence in patients with a history of alcohol problems. Antiviral Ther.
2005; 10(1):83-93.

Wandera B, Tumwesigye NM, Nankabirwa JI, Mafigiri DK, Parkes-Rantashi R, Kapiga S, et al. Efficacy
of a single, brief alcohol reduction intervention among men and women living with HIV/AIDS and using
alcohol in Kampala, Uganda: a randomized trial. J Int Assoc Provid AIDS Care. 2017; 16(3): 276—-285.
https://doi.org/10.1177/2325957416649669 PMID: 27215561

Veld Huis in 't D, Skaal L, Peltzer K, Colebunders R, Ndimande JV, Pengpid S. The efficacy of a brief
intervention to reduce alcohol misuse in patients with HIV in South Africa: study protocol for a random-
ized controlled trial. Trials. 2012; 13:190. https://doi.org/10.1186/1745-6215-13-190 PMID: 23046807

Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG: AUDIT. The Alcohol Use Disorders Identifi-
cation Test. Guidelines for Use in Primary Care. 2nd edition. [Internet] WHO/MSD/MSB/01.6a. Geneva:
World Health Organization, Department of Mental Health and Substance Dependence. [cited 2018
October 18]. http://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;
jsessionid=545FFFC9C620448DA9108EB6534B73AB?sequence=1

Reid MC, Fiellin DA, O’Connor PG. Hazardous and harmful alcohol consumption in primary care. Arch
Intern Med. 1999; 159(15):1681-9. PMID: 10448769

WHOQOLHIV Group. WHOQOL-HIV for quality of life assessment among people living with HIV
and AIDS: results from a field test. AIDS Care. 2004; 16(7):882-9. https://doi.org/10.1080/
09540120412331290194 PMID: 15385243

World Health Organization. WHOQOLHIV Instruments User's Manual: Scoring and Coding for the
WHOQOL-HIV Instruments. 2002. [Internet] Geneva. [Cited 2018 Oct 18] WHO. http://www.who.int/
mental_health/media/en/613.pdf

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019 15/17


https://doi.org/10.1080/09540121.2014.911809
http://www.ncbi.nlm.nih.gov/pubmed/24773163
https://doi.org/10.1186/1742-6405-8-8
https://doi.org/10.1186/1742-6405-8-8
http://www.ncbi.nlm.nih.gov/pubmed/21356115
https://doi.org/10.1097/QAD.0000000000000543
http://www.ncbi.nlm.nih.gov/pubmed/25686684
https://doi.org/10.7448/IAS.20.1.21424
http://www.ncbi.nlm.nih.gov/pubmed/28362065
https://doi.org/10.5588/ijtld.12.0891
http://www.ncbi.nlm.nih.gov/pubmed/23928169
https://doi.org/10.1007/s10461-015-1233-5
http://www.ncbi.nlm.nih.gov/pubmed/26511865
http://www.ncbi.nlm.nih.gov/pubmed/8461850
https://doi.org/10.1001/archinte.165.9.986
http://www.ncbi.nlm.nih.gov/pubmed/15883236
http://www.ncbi.nlm.nih.gov/pubmed/18077833
https://doi.org/10.1177/2325957416649669
http://www.ncbi.nlm.nih.gov/pubmed/27215561
https://doi.org/10.1186/1745-6215-13-190
http://www.ncbi.nlm.nih.gov/pubmed/23046807
http://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=545FFFC9C620448DA9108EB6534B73AB?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=545FFFC9C620448DA9108EB6534B73AB?sequence=1
http://www.ncbi.nlm.nih.gov/pubmed/10448769
https://doi.org/10.1080/09540120412331290194
https://doi.org/10.1080/09540120412331290194
http://www.ncbi.nlm.nih.gov/pubmed/15385243
http://www.who.int/mental_health/media/en/613.pdf
http://www.who.int/mental_health/media/en/613.pdf
https://doi.org/10.1371/journal.pone.0220799

@ PLOS|ONE

Intervention for reducing alcohol use in persons with HIV

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

O’Connell KA, Skevington SM. An international quality of life instrument to assess wellbeing in adults
who are HIV-positive: a short form of the WHOQOL-HIV (31 items). AIDS Behav. 2012; 16(2):452—460.
https://doi.org/10.1007/s10461-010-9863-0 PMID: 21181253

Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression in well older adults: eval-
uation of a short form of the CES-D (Center for Epidemiologic Studies Depression Scale). Am J Prev
Med. 1994; 10(2):77-84. PMID: 8037935

Zhang W, O’Brien N, Forrest JI, Salters KA, Patterson TL, Montaner JSG, et al. Validating a shortened
depression scale (10 item CES-D) among HIV-positive people in British Columbia, Canada. PLoS One.
2012; 7(7):e407983. https://doi.org/10.1371/journal.pone.0040793 PMID: 22829885

Baron EC, Davies T, Lund C. Validation of the 10-item Centre for Epidemiological Studies Depression
scale (CES-D-10) in Zulu, Xhosa and Afrikaans populations in South Africa. BMC Psychiatry. 2017; 17
(1):6. https://doi.org/10.1186/s12888-016-1178-x PMID: 28068955

Kalichman SC, Simbayi LC, Cloete A, Mthembu PP, Mkhonta RN, Ginindza T. Measuring AIDS stigmas
in people living with HIV/AIDS: the internalized AIDS related Stigma Scale. AIDS Care. 2009; 21(1):87—
93. https://doi.org/10.1080/09540120802032627 PMID: 19085224

Mannheimer S, Thackeray L, Huppler Hullsiek K, Chesney M, Gardner EM, Wu AW, et al. Terry Beirn
Community Program for Clinical Research on AIDS. A randomized comparison of two instruments for
measuring self-reported antiretroviral adherence. AIDS Care. 2008; 20(2):161-9. https://doi.org/10.
1080/09540120701534699 PMID: 18293124

Babor TF, Higgins-Biddle JC. Brief Intervention for Hazardous and Harmful Drinking: A Manual for Use
in Primary Care Settings. [Internet] 2001. WHO/MSD/MSB/01.6b. Geneva: World Health Organization,
Department of Mental Health and Substance Dependence [cited 2018 Oct 18], http://apps.who.int/iris/

bitstream/handle/10665/67210/WHO_MSD_MSB_01.6b.pdf?sequence=1.

Open epi. http://www.openepi.com

Kaner E, Bland M, Cassidy P, Coulton S, Deluca P, Drummond C, et al. Screening and brief interven-
tions for hazardous and harmful alcohol use in primary care: a cluster randomised controlled trial proto-
col. BMC Publ Health 2009, 9:287.

Kaner EF, Dickinson HO, Beyer FR, Campbell F, Schlesinger C, Heather N, et al. Effectiveness of
brief alcohol interventions in primary care populations. Cochrane Database Syst Rev. 2007; 2:
CD004148.

Molenberghs G, Verbeke G. Models for Discrete Longitudinal Data. 1 edition. Springer-Verlag New
York;2005.

Fitzmaurice G, Davidian M, Verbeke G, Molenberghs G. Longitudinal data analysis. 1! edition. CRC
Press;2008.

Sobell LC, Sobell MB. Frequent follow-up as data gathering and continued care with alcoholics. Int J
Addict. 1981; 16(6):1077-86 PMID: 6281201

Ogborne AC, Annis HM. The reactive effects of follow-up assessment procedures: an experimental
study. Addict Behav. 1988; 13(2):123—129 PMID: 3369320

Jenkins RJ, McAlaney J, McCambridge J. Change over time in alcohol consumption in control groups in
brief intervention studies: systematic review and meta-regression study. Drug Alcohol Depend. 2009;
100(1-2):107—14 https://doi.org/10.1016/j.drugalcdep.2008.09.016 PMID: 19041196

Quirk A, MacNeil V, Dhital R, Whittlesea C, Norman |, McCambridge J. Qualitative process study of
community pharmacist brief alcohol intervention effectiveness trial: can research participation effects
explain a null finding? Drug Alcohol Depend. 2016; 161:36—41 https://doi.org/10.1016/j.drugalcdep.
2016.01.023 PMID: 26875673

Emenyonu NI, Fatch R, Muyindike WR, Kekibiina A, Woolf-King S, Hahn JA. Randomized study of
assessment effects on alcohol use by persons with HIV in rural Uganda. J Stud Alcohol Drugs. 2017; 78
(2):296-305. hitps://doi.org/10.15288/jsad.2017.78.296 PMID: 28317511

Muyindike WR, Lloyd-Travaglini C, Fatch R, Emenyonu NI, Adong J, Ngabirano C, et al. Phosphatidy-
lethanol confirmed alcohol use among ART-naive HIV-infected persons who denied consumption in
rural Uganda. AIDS Care. 2017; 29(11):1442—1447. https://doi.org/10.1080/09540121.2017.1290209
PMID: 28278568

Arfer KB, Tomlinson M, Mayekiso A, Bantjes J, van Heerden A, Rotheram-Borus MJ. Criterion validity
of self-reports of alcohol, cannabis, and methamphetamine use among young men in Cape Town,
South Africa. Int J Ment Health Addict. 2018; 16(1):45-52. https://doi.org/10.1007/s11469-017-9769-4
PMID: 29632453

Carrasco MA, Esser MB, Sparks A, Kaufman MR. HIV-Alcohol risk reduction interventions in sub-Saha-
ran Africa: a systematic review of the literature and recommendations for a way forward. AIDS Behav.
2016; 20(3):484-503. https://doi.org/10.1007/s10461-015-1233-5 PMID: 26511865

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019 16/17


https://doi.org/10.1007/s10461-010-9863-0
http://www.ncbi.nlm.nih.gov/pubmed/21181253
http://www.ncbi.nlm.nih.gov/pubmed/8037935
https://doi.org/10.1371/journal.pone.0040793
http://www.ncbi.nlm.nih.gov/pubmed/22829885
https://doi.org/10.1186/s12888-016-1178-x
http://www.ncbi.nlm.nih.gov/pubmed/28068955
https://doi.org/10.1080/09540120802032627
http://www.ncbi.nlm.nih.gov/pubmed/19085224
https://doi.org/10.1080/09540120701534699
https://doi.org/10.1080/09540120701534699
http://www.ncbi.nlm.nih.gov/pubmed/18293124
http://apps.who.int/iris/bitstream/handle/10665/67210/WHO_MSD_MSB_01.6b.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/67210/WHO_MSD_MSB_01.6b.pdf?sequence=1
http://www.openepi.com
http://www.ncbi.nlm.nih.gov/pubmed/6281201
http://www.ncbi.nlm.nih.gov/pubmed/3369320
https://doi.org/10.1016/j.drugalcdep.2008.09.016
http://www.ncbi.nlm.nih.gov/pubmed/19041196
https://doi.org/10.1016/j.drugalcdep.2016.01.023
https://doi.org/10.1016/j.drugalcdep.2016.01.023
http://www.ncbi.nlm.nih.gov/pubmed/26875673
https://doi.org/10.15288/jsad.2017.78.296
http://www.ncbi.nlm.nih.gov/pubmed/28317511
https://doi.org/10.1080/09540121.2017.1290209
http://www.ncbi.nlm.nih.gov/pubmed/28278568
https://doi.org/10.1007/s11469-017-9769-4
http://www.ncbi.nlm.nih.gov/pubmed/29632453
https://doi.org/10.1007/s10461-015-1233-5
http://www.ncbi.nlm.nih.gov/pubmed/26511865
https://doi.org/10.1371/journal.pone.0220799

@ PLOS|ONE

Intervention for reducing alcohol use in persons with HIV

49.

50.

51.

52.

53.

54.

55.

56.

Peltzer K, Tabane C, Matseke G, Simbayi L. Lay counsellor-based risk reduction intervention with HIV
positive diagnosed patients at public HIV counselling and testing sites in Mpumalanga, South Africa.
Eval Program Plann. 2010; 33(4):379-85. https://doi.org/10.1016/j.evalprogplan.2010.03.002 PMID:
20416948

Papas RK, Sidle JE, Gakinya BN, Baliddawa JB, Martino S, Mwaniki MM, et al. Treatment outcomes of
a stage 1 cognitive-behavioral trial to reduce alcohol use among human immunodeficiency virus-
infected out-patients in western Kenya. Addiction. 2011; 106(12):2156-66 https://doi.org/10.1111/j.
1360-0443.2011.03518.x PMID: 21631622

Zule W, Myers B, Carney T, Novak SP, McCormick K, Wechsberg WM. Alcohol and drug use outcomes
among vulnerable women living with HIV: results from the Western Cape Women’s Health CoOp. AIDS
Care 2014; 26(12):1494-9 https://doi.org/10.1080/09540121.2014.933769 PMID: 25040338

Fleming MF, Barry KL, Manwell LB, Johnson K, London R. Brief physician advice for problem alcohol
drinkers: A randomized controlled trial in community-based primary care practices. JAMA. 1997; 277
(13):1039—-45. PMID: 9091691

GBD 2016 Alcohol Collaborators. Alcohol use and burden for 195 countries and territories, 1990-2016:
a systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2018; 392(10152):1015—
1035. https://doi.org/10.1016/S0140-6736(18)31310-2 PMID: 30146330

Roerecke M, Kaczorowski J, Tobe SW, Gmel G, Hasan OSM, Rhem J. The effect of a reduction in alco-
hol consumption on blood pressure: a systematic review and meta-analysis. Lancet Public Health.
2017; 2(2):e108-e120. https://doi.org/10.1016/S2468-2667(17)30003-8 PMID: 29253389

Harvey LA. Statistical testing for baseline differences between randomised groups is not meaningful.
Spinal Cord. 2018; 56(10):919 https://doi.org/10.1038/s41393-018-0203-y PMID: 30287888

Wandera B, Tumwesigye NM, Nankabirwa JI, Kambugu AD, Mafigiri DK, Kapiga S, Sethi AK. Hazard-
ous alcohol consumption is not associated with CD4+ T-cell count decline among PLHIV in Kampala
Uganda: A prospective cohort study. PLoS One. 2017; 12(6):e0180015. https://doi.org/10.1371/journal.
pone.0180015 PMID: 28665974

PLOS ONE | https://doi.org/10.1371/journal.pone.0220799  August 20, 2019 17/17


https://doi.org/10.1016/j.evalprogplan.2010.03.002
http://www.ncbi.nlm.nih.gov/pubmed/20416948
https://doi.org/10.1111/j.1360-0443.2011.03518.x
https://doi.org/10.1111/j.1360-0443.2011.03518.x
http://www.ncbi.nlm.nih.gov/pubmed/21631622
https://doi.org/10.1080/09540121.2014.933769
http://www.ncbi.nlm.nih.gov/pubmed/25040338
http://www.ncbi.nlm.nih.gov/pubmed/9091691
https://doi.org/10.1016/S0140-6736(18)31310-2
http://www.ncbi.nlm.nih.gov/pubmed/30146330
https://doi.org/10.1016/S2468-2667(17)30003-8
http://www.ncbi.nlm.nih.gov/pubmed/29253389
https://doi.org/10.1038/s41393-018-0203-y
http://www.ncbi.nlm.nih.gov/pubmed/30287888
https://doi.org/10.1371/journal.pone.0180015
https://doi.org/10.1371/journal.pone.0180015
http://www.ncbi.nlm.nih.gov/pubmed/28665974
https://doi.org/10.1371/journal.pone.0220799

