Therap
y

urnal of Ad
Jo

&
ch

n Rese
ctio
ar
di

ISSN: 2155-6105

Journal of

Addiction Research & Therapy

Vuoristo-Myllys et al., J Addict Res Ther 2013, 4:4
DOI: 10.4172/2155-6105.1000159

Open Access

Research Article

Predictors of Self-Reported Adherence to Naltrexone Medication in an
Outpatient Treatment for Problem Drinking
Salla Vuoristo-Myllys1,2*, Esti Laaksonen3, Jari Lahti1, Jari Lipsanen1, Hannu Alho2-4 and Hely Kalska1
Institute of Behavioural Sciences, University of Helsinki, Finland
National Institute for Health and Welfare, Department of Mental Health and Substance Abuse Services, Helsinki, Finland
3
Department of General Practice, University of Turku, Finland
4
Research Unit of Substance Abuse Medicine, University of Helsinki, Finland
1
2

Abstract
Objective: The opioid antagonist naltrexone has been proven as an efficacious treatment for alcoholism. However,
in clinical trials the reported medication adherence has often been poor, being one of the key problems associated
with naltrexone treatment. There are very few studies on predictors of nonadherence, although this information would
help clinicians to identify their non-compliant patients. This study investigated predictors of medication adherence in
an outpatient treatment programme consisting of naltrexone and cognitive behavioural therapy (CBT). Patients were
instructed to take one tablet on each day they perceived as a risk of drinking alcohol (as-needed dosing), preferably 1
to 2 hours before anticipated time of drinking. Participants were patients (n=299) who attended a treatment programme
in an outpatient clinic.
Method: Predictors of medication adherence (defined as using medication in ≥ 80% of situations of drinking) during
the first five months of the treatment programme were investigated with logistic regression analyses.
Results: Average naltrexone adherence in this study was 78%. Poor adherence with naltrexone was associated
with unemploymentand high craving for alcohol at treatment entry.
Conclusions: Adherence to naltrexone was generally high compared to many naltrexone studies using daily
medication. Patients with high craving for alcohol may have lower adherence to naltrexone or other opioid antagonists
and need practical and therapeutic strategies for improving adherence.
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Introduction
Systematic reviews and meta-analyses [1,2] have found that
opioid antagonist naltrexone is an efficacious treatment for alcohol
dependence but with relatively small effect sizes. Naltrexone is believed
to reduce drinking by diminishing the rewarding neurobiological effect
of alcohol. In practice, naltrexone has been found to reduce patients’
craving for alcohol (defined as a strong desire to drink [3]) [4-5] to
reduce the “high” of drinking [6], and to result in less simulation and
less positive reinforcing effects of alcohol use [5].
It has been suggested by Sinclair [7] that the effect of naltrexone is
highly dependent on the manner in which it is used. Although most of
the randomized and controlled trials on naltrexone have included daily
treatment with naltrexone, an alternative approach is to use naltrexone
only in situations where the patient anticipates a high risk of starting
to drink alcohol. A targeted approach to the use of naltrexone has
been explored in a few trials. A study by Heinälä et al. [8] showed that
targeted medication-taken only when cravings occur during a 20-week
period following on from a 12-week daily naltrexone treatment regimen
combined with coping skills therapy was effective in maintaining the
reduction in heavy drinking. Subsequent trials by Kranzler et al. [9,10]
have found that targeted administration of naltrexone in addition to
coping skills therapy reduces drinking more than placebo. Heinälä et
al. [8] suggest that using naltrexone in a targeted manner is an effective,
less expensive and perhaps safer solution for continued treatment of
alcohol dependence.
Despite the fact that most of the published trials have shown the
benefit of naltrexone over placebo, in some trials this advantage has not
been found [11,12]. Variations in patients’ medication adherence have
been proposed as an explanation for these inconsistent findings. Clinical
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trials that have controlled for patients’ compliance with medication
regimens have shown that the effect of naltrexone is associated with
medication adherence [13-15]. Similarly, a recent systematic review by
Swift et al. [16] concluded that the modest effect sizes for naltrexone
reported in systematic reviews and meta-analyses may at least be partly
attributable to variability in naltrexone adherence rates. In trials with
daily use of naltrexone reported medication adherence rates have
ranged from 40% to 88% [17-19]. In studies exploring the targeted
use of naltrexone, the reported adherence rates generally have been
more consistent, around 86-87 % [9,10,20]. However, studies based on
retrospective analyses of prescription claims databases by Kranzler et al.
[21] and Hermos et al. [22] have reported that only 14-22% of patients
who had an initial prescription for naltrexone persisted in picking up
the prescription after 6 months.
A few factors that might affect adherence with naltrexone have
been reported in the literature. Although naltrexone in generally welltolerated, it may cause unpleasant side-effects for some patients, such as
nausea and vomiting [23]. Unpleasant side-effects have been reported
as one reason for non-compliance [15,24]. Other predictors of poor
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adherence have included lack of belief about the utility of naltrexone in
managing alcohol use [24], lower urge to drink alcohol in response to
alcohol stimuli in the laboratory [25] and younger age [13].
Medication non-adherence is a considerable barrier to the effective
treatment of any disease, but it is of particular concern among alcoholdependent patient populations [26]. Alcohol-dependent patients who
use any alcoholism medications have fewer detoxification admissions,
alcoholism-related inpatient care and alcoholism-related emergency
department visits in the 6 months following medication initiation in
comparison to patients who have not received alcoholism medication
[27]. Therefore, in addition to promoting the use of pharmacotherapy
as an adjunct to psychosocial treatment in substance abuse clinics and
general practices, it is important to understand the factors that may lead
to non-adherence.
In natural treatment settings, medication adherence is likely to be
much lower than in clinical trials in which medication use is usually
monitored intensively and where the participants usually receive their
study medication at no cost. In a study by Killeen et al. [28] that monitored
the use of naltrexone (daily dose) in a community-based programme,
the reported naltrexone adherence during the 12-week treatment was
51%. In order to broaden this field of research, the aim of this study
was to examine patients’ treatment adherence (percentage of drinking
occurrences in which the patient used naltrexone) in an outpatient
treatment environment for problem drinking that involved targeted
use of naltrexone and cognitive behavioural therapy. As predictors of
patient non-adherence, we analysed demographic information, alcohol
consumption levels, drinking pattern, severity of alcohol dependence
symptoms, severity of alcohol craving and comorbidity of psychiatric
and/or medical disorders.

Methods
Participants
The participants were patients (n=419) who contacted a Finnish
outpatient clinic between November 1998 and June 2001. Those (n=98)
who decided not to enroll on the treatment programme after the first
initial interview were excluded from the study. The clinic provided
cognitive behavioural therapy combined with naltrexone for treating
problem drinking. 10 patients were excluded from the sample for having
provided incomplete data. The patients (n=12) whose liver enzyme
values were more than four times the normal range were excluded, since
it was not recommended that they start the medication until their liver
enzyme markers had been reduced. The final study sample consisted of
299 patients. All participants gave written informed consent. Ethical
permission for the study was granted by the Ethics Committee of the
Hospital District of Helsinki and Uusimaa.
The basic treatment programme comprised the use of naltrexone
and eight semi-structured cognitive-behavioural therapy sessions that
were conducted according to a treatment manual based on principles
of cognitive behavioural therapy. The projected length of treatment was
18-20 weeks. The aim of therapy was identification and management of
high-risk situations for drinking and also reducing alcohol use to nonhazardous levels. At treatment entry, patients had an initial diagnostic
interview and information about the treatment programme, including
psycho-education about the neurobiological effect of naltrexone.
Laboratory tests were undertaken and the patients were asked to
sign a treatment contract. 50 mg naltrexone was then prescribed by
a physician with the instruction to use it approximately 60 minutes
before drinking in situations where the patient anticipated alcohol use.
J Addict Res Ther
ISSN:2155-6105 JART an open access journal

Most patients had the aim of becoming moderate drinkers rather than
becoming completely abstinent.

Procedure and measures
The data on the patients’ characteristics and background information
were obtained from the initial structured screening interview with a
physician. A structured clinical interview was used to assess the total
number (range 1-9) of DSM-IV [29] alcohol dependence symptoms
for each patient. The patients were interviewed in order to obtain their
medical and psychiatric history including the use of any medications.
The Obsessive Compulsive Drinking Scale (OCDS [30] ) was used to
measure craving for alcohol in addition to a 10 cm Visual Analogue
Scale (VAS) measuring the intensity of craving and the patients were
instructed to complete them during the first or second session. In
addition to calculating the total score for the OCDS, the three factors
ascertained by Roberts et al. [31] were calculated. The subscales
are interpreted as “resistance/control impairment,” “obsession,” and
“interference” and they have been found to distinguish between subjects
who remained abstinent, exhibited “slip” drinking, or relapsed to heavy
drinking during the 12 weeks of active treatment [31]. In VAS, patients
were asked to imagine themselves in a situation where they typically
drank alcohol and evaluate how strong their desire to consume alcohol
was at that moment on a scale ranging from “no desire” to “if alcohol
were available, I could not resist the urge to drink”. Patients’ depression
was evaluated with a short version of the Beck Depression Inventory,
BDI [32].
On treatment entry, a daily drinking and naltrexone use diary
was introduced and the patients were taught to calculate their alcohol
consumption in standard units (12 g of alcohol) for the preceding
month. On the basis of that information, an average amount of
weekly consumption of alcohol was calculated. First, the patients were
categorised into regular drinkers (consuming alcohol weekly) and
episodic heavy drinkers (those whose primary problem was occasional,
not weekly heavy drinking). Second, regular drinkers were categorised
using the inclusion criteria of the studies by Hemandez-Avila et al.
[20] and Kranzler et al. [10] into high-risk drinkers (weekly alcohol
consumption of ≥ 24 standard units for men and ≥ 18 standard units for
women) and low-risk drinkers (weekly consumption of <24 standard
units for men and <18 for women). Episodic heavy drinkers were not
categorised according to their weekly consumption since typically they
were unable to describe the amounts of alcohol consumption during
their heavy drinking episodes typically lasting for several days. The
patients were instructed to keep a record of their daily intake of alcohol
and report their use of naltrexone in drinking diaries during the course
of the treatment. Drinking diaries were monitored during every session
by the clinician. If the patient had forgotten to keep the diary, it was
filled retrospectively. Compliance measurement that is based on daily
diaries have been shown to provide information similar to data obtained
using electronic medication-use monitoring [33] and is a typical way to
gather data in real-world treatment settings.

Statistical analysis
The statistical analyses were performed using the IBS SPSS Statistics
18.0 for windows software. First, drinking diaries for the first 20 weeks
of the treatment were analysed and adherence to using naltrexone
before situations of drinking was calculated as a percentage of number
of times a patient took naltrexone prior to drinking divided by the
number of measured drinking time points in a diary. Patients were
categorised into two groups: those who had good adherence (≥ 80%)
to naltrexone in drinking situations and those who had poor adherence
Volume 4 • Issue 4 • 1000159
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(<80%). A patient’s compliance with reporting naltrexone use in the
drinking diary during the treatment was calculated as a percentage of
number of weeks with full drinking diary data divided by the number
of weeks the patient stayed in the treatment during the first 20 weeks of
the treatment programme. The patients were then categorised into two
groups: those who had high compliance (≥ 80%) in keeping a drinking
diary and those who had low compliance (<80%) and the groups
were compared with all other variables using χ2-tests and t-tests. The
data were then examined to detect any systematic patterns in missing
values and missing cases. Variables with more than 10% of missing
data (education, DSM IV- and BDI-values, alcohol consumption risk
group and medical/psychiatric diseases) were examined by comparing
them with the medication adherence groups for missing and nonmissing cases to detect any systematic patterns. This was done using
χ2-tests. Missing cases were not replaced. Patients with high and low
commitment to keeping the drinking diary were compared with the
medication adherence groups by using the χ2-test.
Logistic regression analyses were used to determine the unadjusted
relationships between sociodemographic (age, gender, marital status,
employment and education), clinical (primary drinking pattern, pretreatment alcohol consumption level and comorbid disorders) and
alcohol-related or psychiatric variables (DSM IV -alcohol dependence
symptoms, alcohol craving measured by the OCDS and the VAS
Table 1: Baseline characteristics of patients (n= 299) attending an outpatient
treatment .
n
Age

294

Gender

299

Female
Marital status

35.50%
25.2%
229

high/higher intermediate

24%

basic or none

32.3%
291

employed

74.2%

unemployed

14.1%

retired or other
Primary drinking pattern

11.7%
274

regular drinking

83.9%

episodic heavy drinking

16.1%

Alcohol consumption risk group (regular drinkers)

224

low risk

14.3%

high risk

85.7%

Problematic drinking in years

287

10.5 (7.6)

DSM IV Alcohol dependence symptoms

243

6.6 (2.0)

DSM IV Alcohol dependence diagnosis

246

yes

95.9%

no

4.1%

OCDS (Obsessive Compulsive Drinking Scale)

270

17.5 (5.7)

BDI (Beck Depression Inventory)

244

7.9 (5.7)

Psychiatric and/or medical disorders

248

5.9 (3.1)

yes

52.4%

no

47.6%

Note: due to missing data n varies between 224-299
M=mean; SD=standard deviation; DSM IV=The Diagnostic and Statistical Manual-IV
Low risk=24 ≤ standard drinks for men and ≤ 18 standard drinks for women
High risk=24 ≥ standard drinks for men and ≥ 18 standard drinks for women
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and depression measured by the BDI) at the treatment entry and
medication adherence status. The analyses were also performed
adjusting all of the models for sociodemographic variables. Finally,
DSM IV - alcohol dependence symptoms, the OCDS, and the BDI were
examined simultaneously by including them in a multivariate analysis
adjusted for sociodemographic variables. All of the above analyses were
also performed with linear regression models using log-transformed
continuous medication adherence as a dependent variable.

Results

43.7%

lower intermediate
Employment

M (SD)
45.6 (8.9)

286

Not cohabiting
Education

%

Figure 1: Medication adherence of Patients (n=299) attending an outpatient
treatment program for problem drinking combining targeted use of naltrexone
and cognitive behavioral therapy.

The relevant baseline characteristics of the patient sample are
described in Table 1. The final study sample consisted of 299 patients,
of whom a total of 159 (53%) patients completed the treatment and
140 patients dropped out (47%) prior to completion of the basic
treatment programme (8 sessions). The average medication adherence
in situations of alcohol use during the first four months of the treatment
was 78% (SD=21). Figure 1 shows the distribution of the medication
adherence among patients: 178 patients (59.5%) used naltrexone in 80%
or more of the drinking situations and were categorized as having good
adherence; 121 patients (40.5%) used naltrexone in less than 80% of the
drinking situations and were categorized as having poor adherence. In
the drinking diaries, only 8 occurences were observed when a patient
used medication without drinking.
There were more missing medication adherence data in patients
with comorbid disorders (χ2(1)=6.12, p<0.05). Therefore, an additional
category of missing values was added to the variable for the subsequent
analyses. For the other variables with more than 10% of missing data, no
systematic patterns were observed in relation to medication adherence
groups. The mean compliance to keeping a drinking diary during the
treatment was 83% (SD=25.6, Mdn= 100) of the time spent in treatment.
Those patients who were less committed to keeping a drinking diary
were more likely to belong to the group of lower medication adherence
(χ2(1)=31.87, p<0.001).
Table 2 and 3 present adjusted odds ratios for predictors of
Volume 4 • Issue 4 • 1000159
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Table 2: Predictors of patients’ (n=299) adherence to naltrexone medication in a treatment for problem drinking: primary drinking pattern, pretreatment alcohol consumption
level, comorbid disorders and socio-demographic variables
Variable model
Age

OR

95% CI

P

continuous

1.01

0.98-1.04

0.45
0.98

Gender (R=female)

Male

0.99

0.61-1.61

Marital status (R=living alone)

Cohabiting

1.13

0.66-1.94

0.67

Employment (R=employed)

Unemployed

0.43

0.22-0.86

0.02*

Retired

1.28

0.59-2.76

0.53

Education (R=basic or none)

Lower intermediate

0.89

0.49-1.64

0.72

Primary drinking pattern (R=episodic drinker)

High or higher intermediate

2.03

0.96-4.30

0.06

Regular drinker

0.68 (0.40a)

0.34-1.34 (0.14-1.13 a)

0.26 (0.08a)

Regular drinkers’ pretreatment alcohol consumption
level (R=low risk)

High risk

0.58(0.53a)

0.26-1.30 (0.20-3.02a)

0.19 (0.20a)

Comorbid psychiatric and/or somatic disorders (R=no)

yes

0.80 (1.00a)

0.48-1.34 (0.53-1.91a)

0.39 (0.99a)

missing information

0.44 (0.56 )

0.22-0.85 (0.25-1.24 )

0.02* (0.15a)

a

a

Dependent variable was categorized as 1=good adherence with naltrexone and 0=poor adherence)
R=Reference Category; A:Adjusted for Socio-demographic Variables
Table 3: Predictors of patients’ (n=299) adherence to naltrexone medication in a treatment for problem drinking:alcohol dependence symptoms, alcohol craving and
symptoms of depression at treatment entry
Predictor

OR

95% CI

P

DSM IV alcohol dependence symptoms

0.87 (0.86a)

0.78-0.99 (0.73-1.02a)

0.04* (0.08a)

Craving measured by OCDS

0.94 (0.92a)

0.90-0.98 (0.86-0.98a)

<0.01** (<0.01**a)

OCDS “resistance/control impairment

0.87 (0.84)

0.81-0.94 (0.76-0.92)

<0.001*** (<0.001***)

OCDS “obsession”

0.92 (0.90)

0.85-1.00 (0.80-1.01)

0.04* (0.06)

OCDS “interference”

0.95 (1.00a)

0.85-1.05 (0.86-1.16a)

0.31 (0.98)

Craving measured by VAS

0.86 (0.83a)

0.79-0.94 (0.74-0.92a)

<0.001*** (<0.01**a)

Symptoms of depression measured by BDI

0.96 (0.96a)

0.92-1.01 (0.90-1.03a)

0.08 (0.23a)

Dependent variable was categorized as 1=good adherence with naltrexone and 0=poor adherence)
A=Adjusted for Socio-Demographic Variables Age, gender, marital status, employment and education

medication adherence. Being unemployed predicted medication
adherence, p=0.02 (adjusted OR 0.43, 95% CI: 0.22-0.86). The
unemployed used naltrexone in 74% (SD=3.0, Mdn=79 %,) of
the drinking situations compared to 79% (SD=1.4, Mdn=85%) of
those who were employed and 79 % (SD=4.3, Mdn = 90%) of those
who were retired. Poor adherence was also predicted by higher
symptoms of alcohol craving measured by OCDS, p<0.01, (adjusted
OR 0.94, 95% CI: 0.90-0.98) and VAS p<0.001 (adjusted OR 0.86,
95% CI: 0.92-1.01) as well as higher number of alcohol dependence
symptoms, p=0.04 (adjusted OR 0.87, 95% CI: 0.73-1.02). The
mean OCDS score for those who belonged to the group with poor
adherence was 18.8 (SD=5.4) compared to 16.8 (SD=5.7) for those
who belonged to the group with good adherence. The first VAS
for those with poor medication adherence was 6.7 cm (SD=2.7)
compared to 5.3 cm (SD=3.25) for those who belonged to the group
with good adherence. Adjusting the models for sociodemographic
variables did not change the associations between the variables. In
the multivariate model assessing the relative contribution of the
DSM IV –alcohol dependence symptoms, the OCDS and the BDI
on medication adherence, the total score of the OCDS remained
statistically significant, p<.05 in the unadjusted model as well as in
the model adjusted for sociodemographic variables, whereas the
DSM IV –alcohol dependence symptoms and the BDI did not. In the
linear regression models, all of the above results remained the same
except for the association between the DSM IV –alcohol dependence
symptoms (b=0.01, t(242)=1.25, p=0.21) and medication adherence and
the association between the BDI and medication adherence (b=0.02,
t(241)=1.18, p=0.24), which were not statistically significant or near
significant.
J Addict Res Ther
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Discussion
This study addresses an important and relevant topic in the field of
alcohol dependence treatment, namely adherence to medication in the
treatment of alcohol dependence, and extends the previous literature
concerning naltrexone adherence. Despite the fact that there is strong
evidence about the efficacy of using pharmacotherapy in conjunction
with psychosocial treatments, medication adherence is low in the
alcohol-dependent population [26]. The mean naltrexone adherence
rate of 78% observed for the first four months of this treatment is
generally very good considering the fact that this study was conducted
in a real-world treatment setting. The adherence rate was better than in
the study by Killeen et al. [28] who reported an adherence rate of 51%.
in a 12-week community treatment programme in which the patients
were randomised to receive either 50 mg of naltrexone daily or placebo.
In clinical trials of targeted naltrexone the adherence rates have been
higher, 86-87 % (10,20), but the treatment length in these trials has
been only 8-12 weeks, the subjects have received the medication at no
cost and their study medication use has been monitored using more
sophisticated, electronic daily medication monitoring methods. In this
study, the patients were encouraged to report their naltrexone use in
drinking diaries during the treatment and the diaries were returned to
the clinician during each therapy session. This is likely to be a more
typical way to monitor medication use in standard clinical settings.
Moreover, in light of the results by Kranzler et al. [21] and Hermos et
al. [22] who reported that only 14-22% of the patients who filled an
initial prescription for naltrexone persisted in obtaining the medication
for 6 months, these results indicate that patients in our study were very
committed to using naltrexone in situations of drinking. However, as
we have reported before [34], medication adherence was not related
Volume 4 • Issue 4 • 1000159
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to better treatment outcome in this real-world study, because the
patients who were drinking less before and during the treatment, had
significantly better adherence than those who were drinking more
before and during the course of the treatment.
Possible reasons for the high medication adherence in our study
may be that the treatment programme included psycho-education
about the neurobiological effects of naltrexone and that the clinic and
its staff were all specialised in this treatment model (naltrexone and
CBT). Educational approaches have been found to be most effective
when combined with behavioural techniques and supportive services
[35] and, as Pettinati [26] points out, a clinician’s attitude about the
effectiveness of a medication is critical because it may be transferred
to the patient. One reason for a good medication adherence rate may
be related to using naltrexone in a targeted manner instead of as a daily
dose, since prescribed dosage has been proven to be inversely related
to compliance [36]. In particular, those patients who are not drinking
on a daily basis may find it hard to motivate themselves to use daily
medication.
One predictor of medication adherence that emerged in this study
was unemployment. Poor adherence has been associated with the cost of
the medication [37] and lack of social support [38], which may be more
common in patients who are unemployed. Poor adherence was also
predicted by intense symptoms of alcohol craving at treatment entry,
specifically low control over alcohol use. This finding was somewhat
contrary to the finding by Rohsenow et al. [25] who found that
naltrexone compliance was greater among those with a higher urge to
drink in response to alcohol stimuli in the laboratory. This inconsistency
may be explained by the fact that the cue expose used in the Rohsenow
et al. study may have worked in itself as an intervention, motivating
patients with higher craving for alcohol for using medication. Monti
et al. [39] have formulated some factors that may increase motivation
to drink: cognitions (such as expectancies about the reinforcing
effects of alcohol), negative affect (such as boredom and depression)
and physiological states (such as neuronal changes in the mesolimbic
dopamine circuitry of the brain). These motivations, particularly a
reluctance to give up the pleasure associated with drinking alcohol, may
be more pronounced in patients with high craving for alcohol and may
lead a patient to choose not to use the medication. However, it should
also be noted that different subtypes of patients could have different
mechanisms at the basis of their symptoms of craving [40]. Finally,
there is evidence that patients with substance dependence have more
problems in the executive processes of working memory [41], which
may have led some patients with more severe alcohol-related problems
simply to forget to take the pill.
One limitation of this study is that it did not take account of intreatment, extraneous, or intrinsic factors that may have influenced the
medication adherence. The patients in this study were also generally
highly motivated and not resistant to treatment, since most of them
were aware of the content of the programme prior to entering the
treatment, which may limit the generalizability of the results. Finally, the
lack of more sophisticated measures to monitor medication adherence,
such as electronic monitoring or the used of bioverification, limits the
internal validity of the study. Notwithstanding these limitations, the
main strength of this study is that it has high external validity. These
results may be generalised to substance abuse clinics and general
practices treating patients with alcohol dependence with targeted use of
naltrexone, namely these results may help evaluate patients’ adherence
to naltrexone in real-life settings.
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Considering the fact that the effect of naltrexone is associated with
medication adherence [13-15], it is important to monitor patients’
medication use during treatment. If non-adherence with medication
is identified as a problem in treatment, “the clinician should address
the issue with the patient in order to uncover the rationale behind
it in an empathetical and non-judgemental way”, as Pettinati [26]
suggests. Patients with non-adherence to naltrexone should be offered
alternative medications to reduce their alcohol consumption, such as
disulfiram or acamprosate or helped with behavioural interventions
and reinforcements enhancing adherence. Osterberg and Blaschke [42]
remind us of the possibilities that come with new technology, such
as cell phones, personal digital assistants and pillboxes with paging
systems, in helping patients to meet the goals of a medication regimen.
In conclusion, these results are of clinical importance when treating
patients with alcohol dependence with naltrexone. Patients who have
high craving for alcohol need practical and therapeutic strategies to
enhance medication adherence in real-life alcohol treatment settings.
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