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Abstract
Objectives:
The drug-related locus of control scale (DR-LOC) is a
new instrument for assessing a person’s belief of
‘‘being in control’’ in situations involving drug
abuse. It consists of 16-item pairs presented in a
forced-choice format, based on the conceptual model outlined by Rotter. The model characterizes the
extent to which a person believes that the outcome of
an event is under their personal control (internal
locus of control) or the influence of external circumstances (external locus of control).

Methods:
A total of 592 volunteers completed the DR-LOC and
the Rotter’s I-E scale. Approximately half of the
respondents were enrolled in a drug treatment program for opiates, stimulants and/or alcohol dependence (n = 282), and the remainder (n = 310) had no
history of drug dependence.

Results:
Factor analysis of DR-LOC items revealed 2 factors
reflecting control beliefs regarding (i) the successful
recovery from addiction, and (ii) decisions to use
drugs. The extent to which a person attributes control
in drug-related situations is significantly influenced by
their personal or professional experiences with drug
addiction. Drug-dependent individuals have a greater
internal sense of control with regard to addiction
recovery or drug-taking behaviors than health professionals and/or non-dependent control volunteers.

Conclusions:
The DR-LOC has shown to effectively translate generalized expectancies of control into a measure of
control expectancies for drug-related situations,
making it more sensitive for drug-dependent individuals than Rotter’s I-E scale. Further research is
needed to demonstrate its performance at discriminating between heterogeneous clinical groups such
as between treatment-seeking versus non–treatmentseeking drug users.
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addiction recovery, drug-taking, health professionals
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rug addiction is a chronically relapsing disorder, characterized by a
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compulsive drive to seek drugs and a
loss of control over drug intake.1 Multiple lines of evidence indicate that drug
addiction is associated with significant
disruptions in brain systems underlying
self-control.2,3 For example, substancedependent individuals demonstrate
significant impairment in the control
of behavior,4–6 attention,7–9 and other
cognitive functions.10,11 These neurocognitive impairments have a considerable impact on the effectiveness of
treatment,12–14 but drug users often
lack insight into the extent of their
cognitive deficits.15,16 Their beliefs of
being in control, rather than their actual
abilities, seem to play an important role
in their engagement in treatment and
determine their efforts in maintaining
drug abstinence.17 The assessment of
control beliefs of drug-dependent individuals may provide useful information
for clinicians concerned with the treatment of drug users and also for researchers investigating drug users’
impairments in executive function.
The psychological concept of locus
of control (LOC) reflects the belief of being
in control, that is, the degree to which a
person feels that rewards in life are contingent on their own behavior, or by
contrast, are controlled by other people
or external forces.18 LOC was initially formulated as an unidimensional construct
representing a single continuum from
internal to external sources of control
and is measured by Rotter’s internal-external (I-E) scale. On the I-E scale, a person’s
generalized control beliefs are reflected by
a single score ranging from highly internal
to highly external.18 Internally controlled
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individuals believe that successes or failures in life are due to their own efforts and
abilities, whereas those with an external
sense of control believe that control is out
of their hands and that outcomes in life are
determined by forces such as other people, luck or fate.18
To account for the variability of
control experiences in different contexts, the LOC concept has been
adapted to specific domains such as
health,19 work,20 and drinking behavior,21 to mention a few. The drinkrelated LOC scale (DRIE),21 for example,
takes into consideration the distinctive
situations that are associated with the
LOC in alcohol dependence. As one may
expect, alcohol-dependent individuals
report having more external control
beliefs in alcohol-related situations
compared with recovering alcoholics,
who score more ‘‘externally’’ on the
DRIE than social drinkers.22 The DRIE,
however, is not without critics, in particular because of its mixture of both
personalized (eg, ‘‘Once I start drinking
I cannot stop’’) and general statements
(eg, ‘‘If people want something badly
enough, they can change their drinking
behaviour’’). Alcohol-dependent patients have shown to make an externalto-internal shift in scoring on the DRIE
during treatment,23 but this change
may be confounded by the fact that
personalized items may not be sensitive
when alcohol is no longer consumed.
General statements about drinking
might be more appropriate for measuring changes in control beliefs. The
DRIE scale has been transferred to
drug-related situations by exchanging
the world ‘‘alcohol’’ with the word
‘‘drug,’’24–26 producing similar results
to prior studies on the DRIE in alcoholdependent populations. However, the
problem with personalized items has
not been addressed by any of the drugrelated scales.
The aim of the present study was
to develop a brief instrument to assess
control beliefs with regard to drug-taking behaviors [drug-related locus of
control (DR-LOC)] using only general
statements, which has 2 advantages: (i)
control beliefs can be assessed in drug
users independently from their current
drug-taking habits; and (ii) control beliefs can be measured in both drug
r
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using and non–drug-using individuals.
The latter was a shortcoming for previous DR-LOC measures that were not
suitable for non-drug users. We hypothesized that drug-dependent individuals would ascribe more control
over their drug use to external forces
(ie, deferring responsibility to others or
external events rather than to themselves) compared with people who have
never excessively used drugs. We will
further explore whether a professional
contact with drug users influences peoples’ persceptions of LOC in a drugrelated context.

MATERIALS AND METHODS
Sample, Instruments, and
Procedures
A total of 592 volunteers living in
the East Anglia region of the UK completed the DR-LOC questionnaire and
the Rotter’s I-E scale.18 The overwhelming majority of volunteers were of white
race (89%), most of them were male
(61% men, 39% women), and the mean
age was 35.1 years (SD ± 11.7).
Approximately half of the volunteers were currently enrolled in an outpatient treatment program for opiates,
stimulants, and alcohol dependence
(n = 310). These individuals were recruited because of their problematic
drug-taking history. Drug-dependent
volunteers were approached at treatment services in the East Anglia region,
including London (UK) by clinically
trained staff from the Mental Health
Research Network (http://www.mhrn.
info/). The other half of the sample
(n = 282) were recruited through the
healthy volunteer panel at the Behavioural and Clinical Neuroscience Institute and by word of mouth within the
local community. The control volunteers reported no personal history of
substance dependence. Informed consent was obtained in writing from all
participants. The study was approved by
the NHS Cambridgeshire 2 Research
Ethics Committee and the University of
Cambridge Psychology Research Ethics
Committee and has been performed in
accordance with the Ethical Standards
laid down in the Declaration of Helsinki.
www.addictiondisorders.com
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All volunteers completed the 2
aforementioned questionnaires and
provided further information, including
their age, gender, years of education,
and ethnic group by self-report. The
initial DR-LOC contained 25-item pairs
presented in a forced-choice format.
Each pairing contained 1 statement indicating an internal control belief (eg,
‘‘Those who are successful in getting off
drugs are often the lucky ones’’) and 1
statement indicative of an external control belief (eg, ‘‘Getting off drugs depends upon lots of effort and hard work;
luck has nothing to do with it’’). Volunteers were instructed to choose the
statement in each pair that most accurately described their current beliefs.
The questionnaire items were presented
in a balanced manner. Individual items
were binary scored as either 0 (internal)
or 1 (external). Rotter’s I-E scale,18
which measures generalized control beliefs in a neutral context,18,27 was included for comparison with responses
in a drug-related context. We decided a
priori to remove the 3 items of the I-E
scale referring to situations at school, as
these 3 items have been found inappropriate for adult samples.28

Statistical Analysis
Group comparisons on demographic data were performed using
t tests and w2 methods, as appropriate,
using the Statistical Package for the
Social Sciences 13 (SPSS Inc.).
The response data from the initial
25-item DR-LOC questionnaire (shown
in the Supplemental Digital Content 1,
http://links.lww.com/ADTT/A1) were evaluated separately using exploratory factor
analysis for binary data using maximum
likelihood estimation in modern psychometric software. We used 12 integration
points per dimension to increase the
accuracy of the model. A w2 (likelihood
ratio test) determined the number of
factors. Whist items with low factor
loadings (below 0.3) were removed,
meaningful factors were retained and
interpreted based on their LOC concepts
and theory. For completeness, factorial
validity of each DR-LOC item was assessed simultaneously by both confirmatory factor analysis and a 2-parameter
logistic item response model (both
www.addictiondisorders.com

assuming a normal distribution for the
latent factor continuum). We then used a
more constrained (1-parameter) logistic
model for the estimation of latent factor
scores for all respondents. Internal consistency coefficients (lower bound estimates of reliability, under a restrictive
test model) was estimated using Cronbach’s alpha for each factor as well as the
composite reliability of the whole scale
(within generalizability theory framework). The latter provides a more valid
reliability estimate for these data. Psychometric modeling was performed using
Mplus,29 BILOG,30 and mGENOVA.31
The final version of the DR-LOC
questionnaire, retained items that
loaded on 1 of 2 factors; each of the
factors were loaded by 8 items (Table 1).
These factors and the Rotter’s I-E were
subject to group comparisons. The total
scores of the Rotter’s I-E and the DRLOC were analyzed using analysis of
covariance; gender was included as a
covariate. For group comparisons on
the 2 DR-LOC subscales, multivariate
analysis of covariance was conducted,
also adjusting for gender. The least significant differences test was used to
examine post hoc differences amongst
the groups (ie, drug-dependent volunteers, health professionals, nondependent healthy volunteers). Pearson
correlations were performed where appropriate. All tests were 2-tailed and a
significance level of 0.05 was assumed.

RESULTS
Psychometric Properties and
Factor Structure of the DR-LOC
The likelihood ratio test of the
exploratory factor analysis results revealed that a 2-factor solution was
superior to the single unidimensional
solution (w2 = 196.8, df = 29, P<0.001).
A 3-factor solution was not indicated
over 2 factors (w2 = 12.9, df = 16, P =
0.68). Interfactor correlation was moderate, at r = – 0.39. The first factor
(addiction recovery) contained 8 items,
reflecting the extent to which an individual believes that recovery from addiction is determined by their personal
efforts rather than by the support provided from other people. The second
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TABLE 1. Items of the DR-LOC Questionnaire, Including the Instructions for Participants and
Scoring Information.
Instructions: This questionnaire assesses your opinion about drugs and drug use. Each item
consists of a pair of alternatives marked with a or b.
1. Select the alternative with which you most agree (only one, not both).
2. If you believe both alternatives to some extent, select the one with which you most
strongly agree.
3. If you do not believe either alternative, mark the one with which you least strongly disagree.
4. Be sure to select the answer that you actually believe to be true not the one that you would
like to be true.
Since this is an assessment of opinions, there are obviously no right or wrong answers.
1. r a. Everybody has a choice as to whether they take drugs or not; what other people say
or do has nothing to do with it.
r b. There is often a lot of pressure from peers to join in and use drugs.
2. r a. It is difficult to resist drinking at a party where everybody is enjoying the booze.
r b. There should be no problems resisting temptations to drink on a night out if
somebody has made up their mind beforehand that they don’t want to drink.
3. r a. Those who are successful in getting off drugs are often the lucky ones.
r b. Getting off drugs depends upon lots of effort and hard work; luck has nothing to do
with it.
4. r a. For people who are addicted to drugs, it is impossible to stop taking drugs for good.
r b. By taking an active part in a treatment program, it is possible to learn to control the
use of drugs.
5. r a. Drugs bring out the bad side of people, making them do things that they later
regret.
r b. People who have become addicted to drugs have to take responsibility for their
drug problems.
6. r a. There is no such thing as an irresistible temptation to take drugs.
r b. There are people who experience strong irresistible urges to take drugs that they
cannot control.
7. r a. Only when people come to terms with the long-term effects the drugs have on their
lives, are they able to change their behaviour and give up drugs for good.
r b. Drugs are so powerful; just knowing that they are around undermines all good
intentions of giving up.
8. r a. The idea that people are driven to take drugs because of peer pressure is nonsense.
r b. People are unaware of their friends’ influence when taking drugs.
9. r a. Feelings of helplessness and anxiety drive people to drink or to take drugs.
r b. The idea that people use drugs or drink alcohol to cope with feelings of anxiety is
just an excuse for their behaviour.
10. r a. There isn’t such a thing as an addictive personality.
r b. Not getting involved in drugs mainly depends on things going right for you.
11. r a. For people who have known drugs for all their lives, it is almost impossible to break
away because they cannot compare drugs to anything else.
r b. There is a direct connection between how hard people try and how successful they
are in getting off drugs.
12. r a. Everybody can pull themselves together and fight the urge to drink or to take drugs.
r b. There are people who feel completely helpless when it comes to resisting taking drugs.
13. r a. Anybody can become addicted to drugs when they get off the straight and narrow.
r b. Drug use is an excuse for not doing the things that you are supposed to do.
14. r a. Addiction is for life: once contracted, it will never go away, no matter what you do.
r b. Successful recovery from addiction is possible but it is hard work.
15. r a. If people want something badly enough, they can make it happen; they can even
beat addiction.
r b. People with addictive personalities will always be addicted to something; if they
stop using drugs they start using something else.
16. r a. No one is in control of what they do when drunk or drugged up.
r b. With enough effort, everybody is able to control what they do.
Scoring
DR-LOC addiction recovery: 3a, 4a, 5a, 7b, 11a, 14a, 15b, 16a
DR-LOC drug-taking decisions: 1b, 2a, 6b, 8b, 9a, 10b, 12b, 13a
DR-LOC indicates drug-related locus of control scale.
r
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factor (drug-taking decisions) also contained 8 items and measured the extent
to which a person believes that the
decision to take drugs is under their
own personal control rather than determined by peer pressure, or external
needs or problems. Nine items did not
load on any of the 2 factors (loadings
<0.3) and therefore were excluded
from the final scale.
After the exclusion of items with
low factor loadings, we applied a more
restrictive 1-parameter logistic model, to
simplify the interpretation of raw scores
and further justify the use of summary
scores. The 1-parameter logistic model
is a more restrictive model, but model
comparisons showed a non-significant
decrease of model fit for both DR-LOC
factors [ie, the deviance test with 8
degrees of freedom equals to 8.7
(P = 0.46) for addiction recovery, and
to 10.7 (P = 0.21) for drug-taking decisions]. Further, graphical inspection
supported this simpler model. No gross
indications of misfit between any of the
individual items and either the empirical
item characteristic curve or the modeled
item characteristic curve (see also Figure
S1) were identified. This provided further support for the use of summary
scores within each factor.
Internal consistency of the DRLOC, as estimated by Cronbach’s alpha,
was relatively low for addiction recovery (a = 0.48) and moderate for drugtaking decisions (a = 0.60), reflecting
the breadth of the construct measured
by these items. Reliability of the whole
scale, as estimated by composite Cronbach’s alpha (yield 0.62), which is quite
low, but still comparable with LOC
measures previously used in drug user
samples.26 Although Cronbach’s alpha
has been considered the gold standard
of indexing reliability, it may be challenged when the number of items are
low and when the sampling errors impact on the range of candidate ability. In
the present study, we did not find evidence that the SEM was affected by these
problems as the SEM yielded 1.06 for
addiction recovery and 1.19 for drugtaking decisions. The DR-LOC may
therefore be an appropriate measure
and could be recommended for routine
use, but only for comparing quite large
groups (n>100). Further details about
www.addictiondisorders.com

the psychometric properties can be obtained from the authors (K.D.E., J.S.).

Study Sample
Volunteers with and without a
drug dependency problem did not significantly differ from each other in
terms of age (t456.2 = 0.96, P = 0.337)
or ethnicity (w2 = 2.67, P = 0.102).
There was, however, a significant difference in the gender ratio (w2 = 49.22,
P<0.001); while in the control group
the ratio of men (46%) and women
(54%) was almost equally balanced;
the drug user group was predominantly
male (75% men, 25% women). Consequently, all group comparisons are reported after adjustment for main effects
of gender. Drug users reported significantly fewer years of education (mean:
10.4 y, SD ± 2.7) compared with control
volunteers (mean: 12.7 y, SD ± 2.5)
(t567 = 10.01, P<0.001); this is a common finding, which has also been
reported previously.32 As years of education were not correlated with either
the
DR-LOC
scores
(r = 0.003,
P = 0.946) or the I-E total scores
(r = – 0.01, P = 0.789), education was
not included as a covariate in further
analyses.
Twenty percent of non-dependent
volunteers (eg, nurses, key workers,
general practitioners) reported having
professional contact with chronic drug
users. This subgroup of volunteers was
slightly older (mean: 39.4 y, SD ± 12.1)
than those without professional contact
with drug users (mean: 34.6 y, SD ±
14.5) (t272 = 2.34, P = 0.020). However, age was not correlated with DRLOC (r = – 0.0.03, P = 0.676) or the I-E
scale (r = 0.0.07, P = 0.226) within the
group of non-dependent volunteers
and therefore was not included as a
covariate in further analyses. Neither
years of education (t261 = – 4.14,
P = 0.680), nor the gender ratio
(w2 = 2.0, P = 0.157) differed between
these 2 subgroups.

Drug-related Control Orientation
With Regard to Personal
Experience of Addiction
The drug-dependent individuals
reported significantly greater levels of
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internal control in a drug-related context (mean score: 8.8, SD ± 2.5) compared with non-dependent volunteers
(mean: 9.3, SD ± 2.8; F1,577 = 5.09;
P = 0.024). This significant difference
was due to drug users having an internal
sense of control in terms of addiction
recovery compared with the non-dependent volunteers (drug users: 6.1,
SD ± 1.5; volunteers: 6.5, SD ± 1.4;
F1,577 = 12.80; P<0.001). No group difference was observed on the DR-LOC
decision-making subscale (drug users:
2.7, SD ± 1.8; volunteers: 2.7, SD ± 2.1;
F1,577 = 0.13; P = 0.719). Generalized
control beliefs, as measured by Rotter’s
I-E scale did not significantly differ between the groups (drug users: 9.2, SD ±
3.2; volunteers: 9.5, SD ± 3.6; F1,577 =
3.43; P = 0.065). The inclusion of the
Rotter’s I-E score as a covariate in the
analysis of the DR-LOC subscales, to
control for variances in generalized control beliefs, did not change the results
on the DR-LOC. This is consistent with
the notion that drug-related control
beliefs are domain specific and not explained by general control beliefs. Yet,
Rotter’s I-E scale and the DR-LOC were
not independent, rather they weakly
correlated with each other (r = 0.27,
P<0.001).

Experience With Drug-addicted
Individuals and Drug-related
Control Orientation
Comparisons between drug users
and the 2 subgroups of non-dependent
volunteers revealed a significant difference in drug-related control beliefs
(F2,576 = 3.70, P = 0.025), but not in
terms of generalized control beliefs
(F2,576 = 2.22, P = 0.109). Group differences on the DR-LOC were reflected on
both subscales. Thus beliefs of ‘‘being
in control’’ when deciding to take drugs
differed significantly between the groups
(F2,576 = 5.19, P = 0.006). As shown
in Figure 1, health professionals were
significantly more internally orientated
when compared with their non-professional counterparts (P = 0.001), and also when compared with the drug users
(P = 0.018). However, control beliefs
between non-professional volunteers
and the drug users did not differ
(P = 0.167). There was also a significant
r
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group difference in terms of control
beliefs regarding addiction recovery
(F2,576 = 7.45, P = 0.001). Post hoc analysis revealed that drug users were significantly more internally controlled
when separately compared with either
health professionals (P = 0.001) or nonprofessional volunteers (P = 0.004),
while the beliefs in the 2 non-dependent groups were similar (P = 0.150).
The significant group differences on
both subscales and post hoc tests survived when the analysis was corrected
for generalized LOC beliefs using the
Rotter’s I-E score as a covariate.

DISCUSSION
The DR-LOC is a new instrument
for the assessment of subjective control
beliefs in a drug-related context. The
questionnaire is short, consisting of 2
scales measuring individuals’ perceptions
of control regarding (i) the decision to
take drugs; and (ii) the attainment of
addiction recovery. In this initial study,
we have shown that self-reported drugrelated control beliefs differ significantly depending on prior experience
with drug addiction, and this variation
in control beliefs was not seen on the
generalized LOC measure. This is an
important first step in the validation of
this new instrument; however, further
clinical validation is needed to demonstrate its ability to accurately score individuals and to distinguish among
clinical groups of patients (eg, in treatment versus non-treatment seeking).
These initial validation results suggest
that the DR-LOC has greater predictive
validity for drug-taking behaviors than
the Rotter’s I-E scale, justifying the development of a drug-taking–specific
adaptation of the Rotter’s I-E scale.

Personal or Professional
Experiences With Addiction
Modulate Drug-related
Control Beliefs
Drug addiction is associated with
significant experiences in losing control,
but these experiences are not captured
by generalized control beliefs, which
may be the reason why the Rotter’s I-E
scale does not show discriminative
www.addictiondisorders.com
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EXTERNAL LOCUS OF CONTROL

INTERNAL LOCUS OF CONTROL
Non-dependent
volunteers

Health
professionals

Drug-taking decisions

Drug-dependent
individuals

Recovery from addiction

FIGURE 1. Standardized responses of the drug-related locus of control scale (DR-LOC) in
drug-dependent individuals, who are currently enrolled in treatment, and non-dependent
individuals from the community. The non-dependent group was subdivided into those
individuals who have professional contact with drug-dependent individuals (health professionals) and those who have no such professional contact. These 3 groups differ significantly
in their beliefs where the control over the decision to take drugs is located, in the individual
such as cravings [internal locus of control (LOC)] or in environmental circumstances such as
peer pressure (external LOC). The groups also differed significantly on control beliefs
regarding the recovery from addiction. Individuals who have an internal sense of control
believe a successful recovery from addiction is determined by a person’s own efforts to stay
abstinent (internal LOC), whereas those with an external sense of control hold the view that a
successful recovery from addiction is controlled by external factors such as treatment or
support from friends and family.

validity between drug-dependent and
non-dependent individuals.33–35 The
present study provides preliminary evidence that both professional and personal experiences with drug addiction
affect how a person perceives control in
a drug-related context. Our data show
that drug-dependent individuals have a
much more internal sense of control in
terms of addiction recovery than nondependent individuals or people with
professional experiences of addiction. It
is, however, of note that all our drugdependent volunteers were currently
enrolled in a drug treatment program
and in previous studies generalized control beliefs have been shown to change
during treatment, from a more external
toward a more internal orientation.36–38
It is conceivable that their receipt of
treatment affected drug users’ judgments about addiction recovery.
www.addictiondisorders.com

Our data also showed that professional experiences with drug users had
an impact on their drug-related control
beliefs. This observation concurs with
findings from previous studies showing
that health professionals’ attitudes toward patients with and without drugtaking histories differ notably.39–42 As
shown in Figure 1, the health professionals in our study considered external
factors as critical for treatment success,
whereas the drug-dependent individuals attributed to themselves the control
over their treatment progress. A significant discrepancy also emerged with regard to decisions to take drugs: health
professionals attributed control over
drug-taking to internal sources to a
significantly greater degree than the
drug users. These discrepancies between drug users and health professionals are striking, but may not be
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unusual. Previous studies comparing
the views of drug users and their therapists on treatment progress and drugtaking habits also found significant
discrepancies.43 Furthermore, these
studies revealed that the drug users’
perceptions on these issues had greater
predictive value for the therapeutic
outcome than those provided by
their therapists.43,44 The predictive
value of the DR-LOC scores for treatment outcome has to be established
by future studies, but it is conceivable
that the DR-LOC could help improve
the therapeutic alliance between drug
users and their counselors by highlighting the discrepancies in their control
beliefs.
The DR-LOC may be regarded as
an equivalent to the DRIE scale for a
drug-related context. From a conceptual point of view, this comparison
holds, but the item structure in the
DR-LOC is different. The DRIE scale,
which assesses drink-related control beliefs, includes personalized statements
(eg, ‘‘I feel completely helpless when it
comes to drinking’’; or ‘‘Once I start
drinking I cannot stop’’), which are not
suitable for individuals who never drink
alcohol or those who have given up
drinking alcohol. For the DR-LOC, we
deliberately avoided personalized statements but used general statements instead (eg, ‘‘There are people who feel
completely helpless when it comes to
resisting taking drugs’’), allowing the
assessment of control beliefs in individuals irrespective of personal drug-taking experiences. This item structure is a
key strength of the DR-LOC and distinguishes it from other LOC measures that
were previously used in drug users.24,26
Furthermore, the DR-LOC allows one to
measure all types of drug-related control beliefs as opposed to beliefs related
to just 1 particular drug (ie, alcohol)
because loss of control is a hallmark of
addictive behavior in general and not
specific to the drug of dependence.
Moreover, the DR-LOC scale published
here is a questionnaire measure with
the potential to investigate environmental factors on control beliefs in individuals from very different backgrounds
including, non-dependent family members, prison staff, police officers, or
school teachers.
r
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Psychometric Properties of the
DR-LOC Compared With Other
Measures of LOC
Our data are in keeping with previous studies suggesting that control
beliefs are a multidimensional rather
than unidimensional construct.45–47 Internal reliability of Rotter’s I-E scale has
been deemed as low, but adequate,
ranging from 0.65 to 0.79,18,46,47 whereas Cronbach’s alphas of the subscales
seem to vary between 0.58 and 0.70 in
different populations.28 We acknowledge that the Cronbach’s alphas estimate of 0.62 for the DR-LOC scale was
lower than for the average I-E scale, but
the low internal consistent reliability
estimate should not be considered as a
rationale for discarding data.48 The
standard error (SE) of measurement
and the confidence intervals provide
more information than reliability estimates alone,48 and both proved sufficiently low (accurate scores) in our
sample to justify its use in research
comparing groups (using means). It is
also of note that the DR-LOC contains
only 16 items compared with 23 items
in the I-E scale; a fact that is important to
consider when Cronbach’s alpha estimates are based on the total number of
items. Future revisions of the DR-LOC
scale may therefore involve increasing
the total number of items on the scale.

Potential of the DR-LOC
Generalized LOC is thought to be
one of the most widely studied psychological constructs.49 The extension of
the concept to drug abuse may offer
new opportunities for both research
and clinical practice. Not only is the loss
of control central to the clinical phenotype of addiction, there also is growing
evidence that the context in which control is exerted is relevant to drugdependent individuals. For example, recent research has shown that the brain
systems underlying inhibitory cognitive
control are not measurably impaired in
drug users when challenged in a neutral
context, however, these systems become compromised when the neutral
stimuli are replaced with drug-related
cues.7 Importantly, in alcohol dependence it has recently been shown that
compromised cognitive control in an
www.addictiondisorders.com
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alcohol-related context can improve
with cognitive training.50 These cognitive improvements were concomitant
with changes in drink-related control
beliefs (as assessed using the DRIE) in
patients with alcohol dependence.50
Whether or not changes in DR-LOC
beliefs are equally amenable to treatment is an important question for future
clinical research to address. Preliminary
evidence indicates that therapeutic interventions in psychiatric patients are
more successful when generalized control beliefs are taken into account.51,52
For neuroscientific research investigating impairments in executive control, the DR-LOC could also prove
useful as an adjunct measure to better
understand the neural correlates of control in an addicted population. Preliminary evidence suggests that generalized
control beliefs are related to cortisol
regulation and hippocampal volume in
healthy volunteers,53 systems that are
known to be altered in addiction.54,55 It
has further been hypothesized that
individual differences in generalized
control beliefs may be mediated by
dopaminergic neurotransmission.56,57
In light of the pivotal role of dopamine
in drug addiction,58 a link with control
beliefs in a drug-related context may be
likely.

Limitations and Conclusions
We have presented a brief novel
scale with demonstrated validity in
measuring drug-related control beliefs
in both drug-dependent and non-dependent individuals. When developing
the measure, the use of the first person
in the wording of the questionnaire
items was deliberately avoided in an
effort to allow the instrument to assess
control beliefs across a range of individuals. In relation to this, it is important
to note that we demonstrate that the
DR-LOC has good discriminative value
in differentiating the control beliefs of
individuals with different prior experiences of drug addiction. The weakness
of the DR-LOC is the relatively low
internal consistency of the addiction
recovery scale, despite the good factor
loadings of items. However, this issue
could be addressed in future studies
using a revised DR-LOC scale.
www.addictiondisorders.com
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