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Abstract

Aim: The aim of this randomized controlled trial was to examine the impact of daily supportive

text messages over a 6-month treatment period on mood and alcohol consumption in individuals

with a dual diagnosis of alcohol use disorder (AUD) and depression following completion of an

inpatient treatment programme.

Method: Ninety-five adult participants with AUD and comorbid depression were recruited into this

randomized control trial, which took place after completing a 30-day rehabilitation programme.

The intervention group (n = 47) received twice-daily supportive text messages over 6-months

while control participants (n = 48) had treatment as usual for a 6-month period, with an added 6-

month post-treatment follow-up for both groups. Drinking history in the previous 90 days as well

as symptoms of depression, anxiety and stress were measured at baseline, 3- and 6-month treat-

ment points and 6-month post treatment follow up.

Results: Depression scores (P = 0.02) and perceived stress scores (P < 0.01) were significantly

reduced at 3-month treatment point in the intervention group relative to control participants with

small to medium effect. The intervention group also showed a significantly greater reduction in

units per drinking day from baseline to 6-month treatment point compared to the control group

with a medium effect size (P = 0.03). There were no differences in drinking or mood measures at

6-month post treatment follow-up.

Conclusions: Supportive text messages provide an early initial benefit in decreasing symptoms of

depression and stress, with a further positive impact on alcohol consumption following a longer

treatment period. Benefits did not persist six months after the intervention ended.

INTRODUCTION

The significant association between depression and alcohol use dis-
order (AUD) is well documented (Hasin et al., 2007; Grant et al.,
2015; Lai et al., 2015), with one study reporting a prevalence of

lifetime depression in individuals with AUD at 35% (Mericle et al.,
2012). Individuals with this comorbidity are more disabled and
demonstrate less treatment gains than individuals with AUD alone
(Burns et al., 2005). Additionally, this dual diagnosis is associated
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with a greater relapse risk (Greenfield et al., 1998; Driessen et al.
2001). Maintaining early abstinence post treatment is vital as this
predicts later abstinence in these comorbid patients (Farren et al.,
2014), with abstinence at 6-months predicting abstinence at 2 years
(Farren et al., 2013). These studies highlight the importance of sup-
port in the initial 6-month period following treatment and need for
novel outpatient intervention approaches for this difficult to treat
comorbid population.

Interventions delivered via mobile phone technology for a variety
of psychological and health conditions have found this to be an
effective treatment platform (Heron & Smyth, 2010; Watson et al.,
2016). Specifically, research has highlighted the utility of text mes-
sage support as a psychological intervention for smoking cessation
(Rodgers et al., 2005; Abroms et al., 2014), depression (Agyapong
et al., 2017), anxiety (Whitton et al., 2015), heavy/hazardous drink-
ing in young adults (Haug et al., 2013; Suffoletto et al., 2014; Bock
et al., 2016) and AUD (Agyapong et al., 2018). Furthermore, sup-
portive text messages are simple, low cost, easy to implement and
perceived positively by recipients (Agyapong et al., 2016). We previ-
ously conducted a pilot trial investigating the efficacy of supportive
text messages for post-treatment individuals with a dual diagnosis of
depression and AUD, which found mood benefits following a 3-
month intervention period as well as a trend for greater abstinence
(Agyapong et al., 2012).

Following on from our pilot trial, the aim of the present study was
to complete a definitive randomized controlled trial to examine the
effectiveness of supportive text messages on the recovery of individuals
with a dual diagnosis of AUD and depression. Using a larger sample
size, we wished to investigate treatment response to a 6-month inter-
vention with a further 6-month follow-up to evaluate if short-term
improvements previously documented are extendable to a longer time
frame and to a broader range of outcomes. We expected scores on
mood, anxiety and stress outcome measures, as well as number of
drinking days and units of alcohol per drinking day, all to be lower at
3-month and 6-month treatment time points in the intervention group
compared to the control group. We extended the evaluation to 12-
months (6-month post treatment follow up) to ascertain if clinical
effects extended beyond the 6-month intervention period.

METHODS

Design

An assessor-blinded parallel randomized controlled trial was per-
formed, consisting of a baseline assessment with follow-up at 3- and
6-month treatment points and 6-months post-treatment. The study
was approved by the St. Patrick’s University Hospital Research
Ethics Committee (protocol 13/14). The trial was registered with
ClinicalTrials.gov (NCT02404662). Written informed consent was
obtained from all participants. Recruitment into the study began in
February 2015 until March 2018. The authors assert that all proce-
dures contributing to this work comply with the ethical standards of
the relevant national and institutional committees on human experi-
mentation and with the Helsinki Declaration of 1975, as revised in
2008. This clinical trial is reported using the CONSORT criteria
(Schulz et al., 2010). See the trial protocol (Hartnett et al., 2017) for
full details of trial design and procedures. The only deviation from
the trial protocol was in one outcome variable. In the protocol it sta-
ted ‘cumulative abstinence duration’ would be calculated at each
follow-up period; however, here we report the opposite—‘number
of drinking days’.

Recruitment

Participants were recruited from St. Patrick’s University Hospital,
Dublin. Participants were inpatients completing the dual diagnosis
or alcohol and chemical dependency therapeutic programme. See
Farren & Mc Elroy (2008) for programme details.

Patients had to meet the following inclusion criteria to partici-
pate in the study: 1. Aged 18–70 years; 2. A score >25 on the Mini-
Mental State Examination; 3. Completed their inpatient programme;
4. Met the criteria for both current major depressive episode and
alcohol dependence on the Structured Clinical Interview for DSM-
IV Axis I Disorders at baseline (SCID; First et al., 1996); 5. A score
of ≥14 on the Beck Depression Inventory at baseline; 6. Were in
possession of a mobile phone.

Patients with an anxiety disorder or bipolar disorder were eli-
gible for inclusion providing the above criteria were met. Alcohol
had to be the primary substance of abuse in patients with polysub-
stance abuse. Patients with other psychiatric conditions, such as
psychosis, were excluded.

Participants

One hundred and seventy-four inpatients were approached to par-
ticipate in the study as they were deemed eligible from review of
hospital charts or discussion at the multi-disciplinary team meetings.
Of these, 38 declined participation when approached about the
study. A further 41 were excluded following baseline assessment as
they did not meet the inclusion criteria (n = 29), were lost to follow-
up (n = 10), or had an incomplete baseline data set (n = 2). The 10
participants lost to follow-up matched the trial participants (n = 95)
on all baseline variables except for average units of alcohol per
drinking day, with the dropouts consuming significantly more than
the trial participants at baseline. See Supplemental Data Table S1.

Ninety-five participants were included in the final trial numbers
and completed at least one of the follow-up assessments. Participants
were randomized to either the control condition (N = 48) or inter-
vention group (N = 47) (See Fig. 1).

Procedure

Baseline assessment
Participants who volunteered to partake in the study were assessed
by a member of the research team during the first two weeks of their
inpatient stay. A medical and psychiatric history was obtained and
the following measures/questionnaires completed.

The Modified Global Assessment of Functioning- Revised
(m-GAF-R; Hall, 1995) was completed by the researcher to determine
the participant’s current level of social, occupational and psycho-
logical functioning (score range 0–90). All participants then com-
pleted the Mini Mental State Examination (MMSE; Folstein et al.,
1975) to examine current cognitive functioning (score range 0–30).
The SCID (First et al., 1996) was administered to confirm all partici-
pants met the criteria for both current Major Depressive Episode and
Alcohol Dependence. The Time-Line Follow-Back (TLFB; Sobell &
Sobell, 1992) was used to record the participants’ alcohol use over
the three months prior to their current hospital admission. Number of
drinking days and average number of alcohol units consumed per
drinking day over the preceding 3-month period were recorded.

Participants were then asked to complete various self-report
questionnaires. Mood related problems were investigated through
completion of the Beck Depression Inventory-II (BDI-II; score range
0–63; Beck et al., 1961),the Beck Anxiety Inventory (BAI; score
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range 0–63; Beck et al., 1988) and the Perceived Stress Scale (PSS;
Cohen et al., 1983), assessing the extent to which life situations are
viewed as stressful (score range 0–40). Higher scores on each of the
three measures indicate a greater number of symptoms associated
with depression, anxiety and stress.

Obsessive thoughts and compulsive behaviours related to drink-
ing were examined using the Obsessive Compulsive Drinking Scale
(OCDS; Anton et al., 1995). This measure produces a total score
(score range 0–40) and two subscale scores—obsessive and compul-
sive subscales (score range 0–20). Higher scores indicate greater
obsessive thoughts and compulsive behaviours.

Randomization and intervention
Following baseline assessment, the participants were informed that
upon discharge they would be randomly assigned to either the inter-
vention group in addition to treatment as usual (TAU) or the control
condition consisting of TAU only. TAU for both groups consisted of
optional stepdown/ aftercare, psychiatric follow-up and/or self-help
support groups. Assignment to group was completed using a ran-
dom number generator by the research fellow who was unblinded to
group allocation but had no further involvement in assessing partici-
pants at follow-up. Additionally, participants were requested not to
reveal their group assignment at the follow-up assessments.

Upon discharge, participants assigned to the intervention group
received twice-daily text messages (10am & 7 pm) for 6 months.
The message content focused on mood and alcohol abstinence and
were delivered using an automated system (See Hartnett et al., 2017
& Agyapong et al., 2012 for further details). Participants in both
groups received a fortnightly text message thanking them for partici-
pating in the research study. In addition, the research fellow rang
each participant every fortnight to check that they were not experi-
encing any technical difficulties with the message delivery.

Primary and secondary outcomes
The primary alcohol outcomes were changed in units per drinking
day and number of drinking days in the previous 90 days. The pri-
mary mood outcome was changed in BDI score at each follow-up
point. Secondary outcomes included the proportion of patients con-
tinuously abstinent from alcohol, time to first drink following dis-
charge, and changes in BAI, PSS and OCDS scores at each follow-
up time point.

Follow-up assessments
Follow-up assessments were completed at 3- and 6-month treatment
points and 6 month post-treatment. Assessments were completed
face to face, over the phone or via post. The assessment procedure
involved updating personal and medical information, recording

Fig. 1. Flow of study participants
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aftercare/outpatient or self-help attendance and alcohol usage for
the previous 3 months. Alcohol usage was calculated using the TLFB
(Sobell & Sobell, 1992). The BDI-II (Beck et al., 1961), BAI (Beck
et al., 1988), PSS (Cohen et al., 1983) and OCDS (Anton et al.,
1995) were completed by participants at each assessment time point.

Statistical analysis

Data were analysed using IBM SPSS Statistics version 22 for
Windows (IBM Corp. Armonk, NY). Independent samples t-test,
Mann–Whitney U, and Chi Square analyses were used to examine
differences between groups on baseline clinical and demographic
factors. With the exception of the Perceived Stress Scale, the follow-
up data for all outcome variables had non-normal distributions and
so non-parametric statistics (Mann–Whitney U Tests) were used to
examine change over time. Change scores were calculated by sub-
tracting the follow-up data value from the baseline data value for
each participant at each time point. For the PSS a Mixed Design
ANOVA model was used to compare differences between groups
across time on the PSS at 3- and 6-month treatment time point, and
6-month post treatment follow up, with time (Baseline vs. X-month
follow-up period) as the repeated measure variable and Group
(Intervention vs. Control) as the between subjects variable. Main
effects and interaction effects are reported. Effect sizes were reported
as correlation coefficient r (Small = 0.1, Medium = 0.3, Large =
0.5) or partial eta squared (Small = 0.01, Medium = 0.09, Large =
0.25) for continuous data and Cramer’s V for categorical data
(Small = 0.1, Medium = 0.3, Large = 0.5). It was estimated that a
sample size of 62 per group would be required for alpha level of
0.05 and power of 0.8 (Hartnett et al., 2017).

RESULTS

Participant characteristics

There was no significant difference between groups across demo-
graphic or baseline clinical characteristics (see Table 1). No difference
was seen between groups in the numbers that attended outpatient
treatment such as Stepdown/Aftercare or self-help support groups such
as Alcoholics Anonymous or LifeRing post discharge at 3- or 6-month
treatment time points or 6-month post-treatment follow-up (3 months:
Aftercare (Chi Sq (1) = 1.82, P = 0.22), Self-help (Chi Sq (1) = 0.444,
P = 0.61); 6 months: Aftercare (Chi Sq (1) = 1.79, P = 0.25), Self-help
(Chi Sq (1) = 0.751, P = 0.41); 6-month post-treatment follow-up:
Aftercare (Chi Sq (1) = 1.03, P = 0.34), Self-help (Chi Sq (1) = 0.195,
P = 0.79). A loss to follow-up analysis suggested that participants
were missing at random as their baseline scores did not differ signifi-
cantly from those participants who completed the follow-up assess-
ments (See Supplementary Table S2). Thus, pairwise deletion rather
than data imputation was used to handle missing data. 65.3% of parti-
cipants completed all follow-up assessments (56.3% of the control
group vs 74.5% of the intervention group). In terms of retention, 99%
completed the 3-month treatment time point, 82% the 6-month treat-
ment time point, and 76% completed the 6-month post-treatment
follow-up, with a greater loss to follow-up in the control group com-
pared to the intervention group at 6 months treatment and 6 months
post treatment follow up.

Drinking outcomes at 3-month treatment time point

About 35% of the intervention group and 43% of the control group had
consumed alcohol since discharge from hospital (Chi Sq (1) = 0.592,
P = 0.53, Cramer’s V = 0.08). For those participants who consumed

alcohol there was no significant difference between groups in the
number of days to first drink (U = 148, P = 0.71, r = 0.06). Between
baseline and 3-month treatment time point there was no significant
difference between groups in change scores for number of drinking
days (U = 903.5, P = 0.38, r = 0.1) or average units of alcohol per
drinking day (U = 897, P = 0.35, r = 0.1). See Table 2 for change
scores and Supplementary Table S3 for group means/medians.

Mood outcomes at 3-month treatment time point

The intervention group showed a significantly greater reduction in
BDI scores from baseline to the 3-month treatment time point com-
pared to the control participants (U = 704, P = 0.02, r = 0.3). For
the PSS measure a significant main effect for time was found with
PSS scores lowering significantly for all participants from baseline to
the 3-month treatment time point (F(1,85) = 128.8, P < 0.01, partial
η2 = 0.6). There was also a significant interaction effect between
group and time (F(1,85) = 3.9, P = 0.05, partial η2 = 0.04), with the
intervention group have significantly lower PSS scores at the 3-
month treatment time point compared to controls.

No significant difference was found between groups in change
scores from baseline to 3-month treatment time point on the BAI
(U = 899, P = 0.46, r = 0.08), OCDS total (U = 900.5, P = 0.85,
r = 0.1), OCDS Obsessive subscale (U = 826.5, P = 0.41, r = 0.1)
or OCDS Compulsive subscale (U = 917.5, P = 0.96, r = 0.01).

Drinking outcomes at 6-month treatment time point

A smaller proportion of the intervention group (56%), compared to
the control group (67%) had consumed alcohol since discharge from
hospital, however this difference was not significant (Chi Sq (1) = 1.3,
P = 0.28, Cramer’s V = 0.12). Groups differed significantly in average
units of alcohol per drinking day change score (U = 494, P = 0.03,
r = −0.3) with the intervention group showing a greater reduction in
alcohol consumption in comparison to control participants from base-
line. For those participants who consumed alcohol over the previous
6 months, there was no significant difference between groups in the
number of days to first drink (U = 341, P = 0.88, r = 0.02) or in the
number of drinking days change score (U = 694, P = 0.65, r = 0.05).

Mood outcomes at 6-month treatment time point

No significant difference was found between groups in change scores
on the BDI-II (U = 528, P = 0.13, r = 0.2) or BAI questionnaire
(U = 545.5, P = 0.19, r = 0.15). A significant main effect of time
was found for PSS scores (F(1,71) = 71.6, P < 0.01, partial η2 = 0.5)
on the mixed design ANOVA, with scores lowering significantly for
all participants from baseline to 6-month treatment time point. No
interaction effect between group and time was found however.

No significant difference was found between groups in change
scores from baseline to 6-month treatment time point on OCDS
total score (U = 602, P = 0.78, r = 0.03), OCDS Obsessive subscale
(U = 577, P = 0.57, r = 0.1) or OCDS Compulsive subscale (U =
518.5, P = 0.21, r = 0.2).

Drinking outcomes at 6 month post treatment follow-up

Seventy-one percent of the intervention group and 71% of the control
group had consumed alcohol at some point in the past 12 months.
For those participants who consumed alcohol over the previous
12 months, there was no significant difference between groups in the
number of days to first drink (U = 321, P = 0.25, r = 0.2). There
was no significant difference between groups in number of drinking

554 Alcohol and Alcoholism, 2019, Vol. 54, No. 5

D
ow

nloaded from
 https://academ

ic.oup.com
/alcalc/article/54/5/551/5541097 by guest on 09 April 2024



days change score (U = 551, P = 0.4, r = 0.1) or average units per
drinking day change score (U = 528, P = 0.47, r = 0.1). However,
both groups showed a significant reduction in the number of drinking
days (Intervention: Z = −5.31, P < 0.001; Control: Z = −4.69, P <
0.001) and units per drinking day (Intervention: Z = −4.46, P <
0.001; Control: Z = −4.06, P < 0.001) between baseline and
6-month post treatment follow-up.

Mood outcomes at 6-month post treatment follow-up

No significant difference was found between groups in change scores
on the BDI-II (U = 502.5, P = 0.23, r = 0.14) or BAI questionnaire
(U = 483.5, P = 0.43, r = 0.1). The results of the mixed ANOVA
found a significant main effect of time was found for PSS scores
(F(1,63) = 68, P < 0.01, partial η2 = 0.52), with scores lowering sig-
nificantly for all participants from baseline to 6-month post-treat-
ment follow-up. No interaction effect was found between group and

time on this measure. No significant difference was found between
groups in change scores from baseline to 6-month post treatment
follow-up on OCDS total (U = 500, P = 0.68, r = 0.05), OCDS
Obsessive subscale (U = 450.5, P = 0.73, r = 0.04) or OCDS
Compulsive subscale (U = 479.5, P = 0.50, r = 0.1). Both groups
did show a significant reduction in BDI-II scores (Intervention: Z =
−5.12, P < 0.001; Control: Z = −3.81, P < 0.001) BAI scores
(Intervention: Z = −4.80, P < 0.001; Control: Z = −3.89, P < 0.001)
and PSS scores (Intervention: Z = −4.65, P < 0.001; Control: Z = −3.75,
P < 0.001) between baseline and 6-month post treatment follow-up.

DISCUSSION

This randomized controlled trial has demonstrated that supportive
text messages for individuals with a dual diagnosis of AUD and
depression can have a positive impact on mood and lower alcohol

Table 1. Baseline demographic and clinical characteristics of participants

Variable Intervention Control 95% CI of Difference P*

N 47 48 - -
Male gender

n (%) 24 (51.1%) 20 (41.7%) - 0.36
Age years

Mean (SD) 49.5 (10.4) 46.6 (10.6) −1.4 – 7.2 0.18
Education years, (N = 47) (N = 47)

mean (SD) 15.4 (3.2) 16 (2.4) −1.7 – 0.6 0.34
Employed$, (N = 46) (N = 48)

n (%) 37 (80.4%) 39 (81.3%) - 0.92
Single

n (%) 13 (27.7%) 15 (31.3%) - 0.82
M-GAF score,

Median (range) 48 (0–58) 48 (0–58) - 0.73
Mean (SD) 45.8 (9) 44.2 (11.2) - -

Drinking days in past 3 months, (N = 47) (N = 47)
Median (range) 79 (6–90) 65 (4–90) - 0.26
Mean (SD) 63.1 (29.4) 59.2 (28.5) - -

Average units of alcohol per drinking day, (N = 46) (N = 47)
Median (range) 16.2 (4–36) 13.6 (6–32) - 0.15
Mean (SD) 16.5 (7.7) 14.1 (5) - -

BDI-II Score
Median (range) 28 (14–59) 27.5 (14–53) - -
Mean (SD) 31 (12) 29.9 (10.8) −3.6 – 5.8 0.64

BAI Score
Median (range) 26 (5–61) 25.5 (0–56) −6.4 – 5.5 0.87
Mean (SD) 27.2 (14.5) 27.6 (14.6)

PSS Score
Median (range) 28 (11–39) 27 (4–39) - -
Mean (SD) 27.6 (6.3) 26.6 (6.5) −1.6 – 3.6 0.45

OCDS total score,
Median (range) 11 (0–27) 8 (0–40) - 0.50
Mean (SD) 11.3 (8.4) 10.6 (8.9) - -

Obsessive subscale
Median 6 (0–14) 5 (0–20) - 0.93
Mean (SD) 5.1 (4.2) 5.2 (4.4) - -

Compulsive subscale
Median 5 (0–18) 5 (0–20) - 0.37
Mean (SD) 6.2 (5.1) 5.3 (5.3) - -

*Independent t-test or Mann–Whitney U test used for continuous data. Chi Square test for categorical data.
$Employed = paid employment, retired, student or caring for family.
M-GAF = Modified Global Assessment of Functioning; BDI-II = Beck Depression Inventory; BAI = Beck Anxiety Inventory; PSS = Perceived Stress Scale;

OCDS = Obsessive Compulsive Drinking Scale.
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consumption post-discharge from an alcohol treatment programme.
Results of the trial highlighted clinically significant benefits in mood
at the 3-month treatment time point, with the intervention group
showing a significantly greater reduction from baseline in symptoms
of depression and perceived stress in comparison to control partici-
pants, with small to medium effect sizes. This benefit, however, did
not extend to the 6-month treatment time point, suggesting that the
supportive text messages had greatest efficacy in the initial few
months post-discharge. Differences also emerged in alcohol outcome
measures, again with the intervention group displaying a significant
decrease in units of alcohol consumed per drinking day from base-
line to 6-month treatment time point, compared to the control
group. Furthermore, in comparison to the control group a smaller
percentage of participants in the intervention group had consumed
alcohol during the active intervention period as measured at 3- and
6-month treatment time points; however, this difference was not sig-
nificant. A further follow-up at 6-months post treatment, found no
between group differences in mood or alcohol outcomes.

The 3-month treatment finding of reduced symptoms of depres-
sion supports the results of our previous pilot trial in a smaller
population (Agyapong et al., 2012). A recent study by Agyapong
and colleagues (2017) evaluating the efficacy of supportive text mes-
sages for individuals with depression over a 3-month intervention
period also found symptoms significantly reduced. The 3-month per-
iod post inpatient treatment is crucial in the recovery outcomes of
individuals with a dual diagnosis, with early abstinence predicting
later abstinence (Farren et al., 2014). The results of the current trial
may signify that mood effects at 3-months could be an influencing
factor for differences in alcohol consumption noted at 6-months.
Group differences in symptoms of depression were not seen at the 6-
month treatment time point. This may be due to acclimatization to

text messaging support. Although the text messages were varied
throughout the 6-month intervention, the messages may have had
less of an emotional impact by then.

A further finding in the current trial was a significant reduction
in perceived stress between baseline and the 3-month treatment time
point for the intervention group only. Perceived stress is strongly
associated with depression (Hewitt et al., 1992), low mental health
quality of life (Mitchell et al., 2008) and low levels of life satisfac-
tion (Lee et al., 2016). The same effect was not noted for symptoms
of anxiety. Previous research by Whitton et al. (2015), investigating
the effectiveness of a mobile phone and web-based self-help pro-
gramme, reported a significant reduction in symptoms of anxiety,
which was associated with the use of the motivational text message
component of this programme. These messages were also the most
commonly used component. The lack of intervention effect on anx-
iety outcomes in our study may be because the supportive messages
specifically focused on promoting positive mood as opposed to anx-
iety management. Future studies could examine whether a combin-
ation of mood and anxiety supportive messages could extend the
intervention effects to help reduce anxiety also.

The beneficial intervention effect on alcohol consumption took
longer to emerge, with a significant reduction in units of alcohol per
drinking day at the 6-month treatment time point. This suggests that
a text message intervention may be helpful in reducing binge or hea-
vy drinking, an important factor in the negative health consequences
of alcohol consumption (Greenfield et al., 2000). This also suggests
that repetition of a recovery-oriented message may not produce
intervention fatigue, and it could be an important longer-term inter-
vention tool. In line with our results, previous research in both an
AUD and dual diagnosis samples did not find a significant 3-month
intervention effect on alcohol outcomes (Agyapong et al. 2012,

Table 2. Change scores in alcohol and mood outcomes at 3, 6 & 12 month follow-ups

Outcome variables 3-month follow-up 6-month follow-up 12-month follow-up

Intervention Control Intervention Control Intervention Control

Drinking days in past 3 months (N = 45) (N = 45) (N = 41) (N = 36) (N = 39) (N = 32)
Median 72 60 56 58.5 48 56.5
Mean (SD) 59.7 (29.3) 55.5 (27.7) 54.1 (32.1) 52 (31.2) 52.9 (32.2) 48.3 (33.1)

Average units of alcohol per drinking day (N = 45) (N = 45) (N = 39) (N = 36) (N = 38) (N = 31)
Median 11.2 10.2 12 9.2 10.3 9.7
Mean (SD) 12 (10.0) 9.2 (7.9) *12.4 (8.6) 8.0 (7.9) 10.8 (11.3) 8.4 (7.7)

BDI-II Score (N = 45) (N = 44) (N = 38) (N = 35) (N = 39) (N = 31)
Median 20 11 16 11 20 13
Mean (SD) *19.8 (12.3) 13 (15.1) 16.2 (13.8) 13 (14.8) 18.9 (13.8) 14 (15.4)

BAI Score (N = 45) (N = 44) (N = 38) (N = 35) (N = 39) (N = 28)
Median 12 9.5 13.5 13 17 14.5
Mean (SD) 13.8 (13.1) 11.5 (16) 17 (13) 12.2 (13.8) 16.8 (15.2) 13.8 (13.7)

PSS Score (N = 45) (N = 42) (N = 38) (N = 35) (N = 37) (N = 28)
Median 10 6 10 8 9 10
Mean (SD) *11.4 (7.5) 8.0 (8.4) 9.3 (8.8) 8.5 (9.2) 10.2 (9.3) 10.3 (10.7)

OCDS Total score (N = 45) (N = 41) (N = 38) (N = 33) (N = 38) (N = 28)
Median 2 2 2.5 4 2 4
Mean (SD) 2.7 (8.5) 3.8 (10.4) 4.4 (7.6) 3.6 (10.2) 4.2 (9.4) 3.2 (13.4)

OCDS Obsessive subscale (N = 45) (N = 41) (N = 38) (N = 33) (N = 38) (N = 25)
Median 1 2 1 2 1 3
Mean (SD) 0.9 (4.2) 1.9 (4.5) 1.6 (3.9) 2.4 (4.6) 1.7 (4.3) 2.2 (6)

OCDS Compulsive subscale (N = 45) (N = 41) (N = 38) (N = 33) (N = 38) (N = 28)
Median 1 2 2 0 2 0.5
Mean (SD) 1.7 (5.1) 1.9 (6.8) 2.7 (5) 1.1 (6.9) 1.9 (5.9) 0.3 (9.8)

*P < 0.05.
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2018), but this is the first study examining a longer intervention per-
iod. Research by Haug et al. (2013) did demonstrate a significant
decrease in alcohol consumption following a 3-month intervention
for adolescents with risky drinking behaviours; however, their study
incorporated individualized messages. It is possible that personaliza-
tion of the text messages, perhaps by demographics or severity
of disorder, could have achieved an addiction benefit at 3-months,
or a mood benefit that would be sustained over 6- months.
Personalization was not possible in the current trial as it would have
meant a more complex and costly intervention to develop but given
previous findings, it may be worth exploring.

The benefits of mobile phone-based interventions relative to
other forms of intervention include the immediacy of access, regard-
less of geographic location, as well as cost-effectiveness of providing
support simultaneously to a large number of treatment-seeking indi-
viduals. Frequency of engagement can also be determined by the end
user to meet their individual needs. Additionally, text message sup-
port is generally positively received by recipients. Participants in one
study reported that the messages improved their self-efficacy in
terms of symptom management and provided a sense of connected-
ness (Agyapong et al., 2016). Mobile phone interventions also have
the potential to provide treatment to individuals who may decline
more traditional forms of psychological intervention, perhaps due to
issues such as perceived stigma surrounding mental health condi-
tions. These benefits highlight the development potential of mobile
phone-based interventions and future areas of possible mental health
research.

Limitations of the study include the post-rehabilitation popula-
tion; participants had already demonstrated an eagerness to engage
in treatment, and the findings may not generalize to non-treatment
engaged populations. The study setting was an independent sector
psychiatric hospital; thus, the socio-economic status of participants
could be an additional factor in the receptiveness to this style of
intervention, and this factor would need to be addressed in future
studies. Furthermore, all subjects in both arms of the study received
a significant amount of clinical input during their rehabilitation, and
TAU post-discharge involved optional aftercare groups, self-help
meetings and ongoing psychiatric follow-up. TAU here may itself be
greater than standard rehabilitation follow-up elsewhere. Indeed,
clinical outcomes in both groups were very good, with a significant
reduction in mood problems and alcohol consumption from baseline
to 6-month post-treatment follow-up for both groups. Thus, any
added intervention would need to be highly effective to produce
added clinically detectible benefit. This suggests that this interven-
tion should be considered in other groups or settings, such as dual
disordered patients prior to entry into rehabilitation, or dual disor-
dered patients that are unable or unwilling to enter a rehabilitation
programme.

This limitation, however, makes the positive findings of the study
more impressive given the post-rehabilitation setting. Additionally, it
is important to note the inclusion of participants with anxiety and
bipolar diagnoses. All participants met the criteria for current major
depressive episode and alcohol dependence (SCID; First et al.,
1996), however given the high prevalence between AUD and other
psychiatric conditions, particularly anxiety and bipolar disorders
(Hasin et al., 2007; Grant et al., 2015; Lai et al., 2015), it was
necessary to permit inclusion of these diagnoses for recruitment pur-
poses A final limitation was the sample size, a smaller sample (n = 95)
was recruited than that originally estimated (n = 126) to ensure
adequate power (Hartnett et al., 2017), as a result we cannot rule out
the possibility of Type II error in our findings.

In conclusion, the current study adds further evidence to the
growing body of research demonstrating the efficacy of supportive
text messages as a psychological intervention. These findings suggest
that text messages can provide post-treatment support to individuals
with a dual diagnosis of AUD and depression at a crucial time in
their recovery. Overall, the results of this trial showed an initial
benefit for mood support which faded over the extended interven-
tion period while, the positive impact on alcohol consumption took
longer to emerge, and these benefits did not persist after cessation of
text messages.

SUPPLEMENTARY MATERIAL

Supplementary data are available at Alcohol And Alcoholism
online.
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