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ARTICLE INFO ABSTRACT

Keywords: Background: The eleven-item Drug Use Disorder Identification Test (DUDIT) is a recommended screening tool,
DUDIT but its length may impede its use in prison intake assessments. Hence, we examined the performance of eight
Short versions brief DUDIT screeners against the full DUDIT, employing a sample of male inmates.

Scréenlflg Methods: Our study included male participants in the Norwegian Offender Mental Health and Addiction (NorMA)
Validation study . .

Drug problems study who reported pre-prison drug use and who had been incarcerated three months or less (n = 251). We per-

formed receiver operating characteristic curve (ROC) analyses and estimated the area under the curve (AUROC)
to assess the performance of DUDIT-C (four drug consumption items) and five-item versions that consisted of
DUDIT-C and one additional item.

Results: Almost all (95%) screened positive on the full DUDIT (scores >6) and 35% had scores that were in-
dicative of drug dependence (scores >25). The DUDIT-C performed very well in detecting likely dependence
(AUROC=0.950), but some of the five-item versions performed significantly better. Of these, the DUDIT-C + item
5 (craving) had the highest AUROC (0.097). A cut-point of >9 on the DUDIT-C and >11 on the DUDIT-C + item
5 identified virtually all (98% and 97%, respectively) cases of likely dependence, with a specificity of 73% and
83%, respectively. At these cut-points, the occurrence of false positives was modest (15% and 10%, respectively)
and only 4-5% were false negatives.

Conclusions: The DUDIT-C was highly effective in detecting likely drug dependence (according to the full DUDIT),
but some combinations of DUDIT-C and one additional item performed better.

Prison population

1. Introduction

A large proportion of people in prison have a history of ille-
gal drug use (van de Baan et al., 2021; Kouyoumdjian et al., 2014;
Stewart, 2009), and drug use disorders are far more prevalent among
prison entrants than in the general population (Fazel et al., 2017). The
range and severity of harmful outcomes of extensive drug use under-
score the importance of effective treatment, and the prison setting may
potentially offer a unique opportunity to detect and treat those in need.

Systematic screening is a critically important first step to identify
individuals who should be offered drug treatment during incarceration.
To what extent such screening occurs is largely unknown, but many
European countries screen individuals for alcohol problems shortly after
entry into prison (WHO, 2019a). However, validated tools are rarely
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used (WHO, 2019b), which is probably also the case regarding screening
for drug problems. The likely consequence is that the problems often go
unnoticed and that many of those in need of treatment never receive
professional help.

For such reasons, the correctional service in Norway has been
strongly advised to implement universal screening for substance use
problems using validated instruments (Oslo Economics and Tyrilistif-
telsen, 2020) such as the Drug Use Disorder Identification Test (DUDIT)
(Berman et al., 2005). The eleven-item DUDIT was originally intended
for use together with the widely recognized Alcohol Use Disorders Iden-
tification Test (AUDIT), and the two instruments are parallel in struc-
ture, content, and scoring. Moreover, both enable classification of in-
dividuals into non-problem users, harmful users, and likely dependent
users.
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The DUDIT was developed in the early 2000s and is currently freely
available in 30 languages.! Individuals in the criminal justice system
were included in the first validation study of the instrument, which
showed that it performed very well in identifying drug dependence ac-
cording to DSM-4 and ICD-10 criteria (Berman et al., 2005). Several
subsequent studies have echoed these results, and a literature review
from 2015 concluded that the DUDIT performs “at a level that is at
least comparable to, if not higher, than other drug screening instru-
ments” (Hildebrand, 2015, p. 58). More recent research corroborates
this conclusion (e.g., Basedow et al., 2021; Klimkiewicz et al., 2020;
Sfendla et al., 2017).

According to Klimkiewicz et al. (2020), the DUDIT is currently one
of the most frequently recommended instruments for the screening of
drug problems. However, the length of the instrument may impede its
use in some contexts. The assessment of people who enter prison typi-
cally covers a broad range of issues related to health, living conditions,
lifestyle, and psychosocial adjustment. Therefore, full versions of screen-
ing instruments may be considered too time-consuming. If short versions
are unavailable, standardized tools may be deselected in favor of a few
unvalidated questions and discretionary assessment of the answers.

1.1. The DUDIT consumption (DUDIT-C) measure

The DUDIT-C consists of four items. They capture the frequency of
drug use, the frequency of using more than one drug at the same time,
the frequency of drug-taking on a typical day of drug use, and the fre-
quency of being heavily influenced by drugs. The DUDIT-C is analogue
to the well-established AUDIT consumption (AUDIT-C) measure, which
has been found to detect severe alcohol problems approximately as well
as the full AUDIT in various groups and contexts (Kriston et al., 2008;
Toner et al., 2019).

The DUDIT-C has been used as a composite drug consumption mea-
sure in several studies (e.g., Berman et al., 2015; Bjornestad et al., 2019;
Bright et al., 2018). However, only one study (Basedow et al., 2021) has
examined its performance as a brief screening tool thus far. It employed
a sample of adolescent psychiatric patients with and without a diagnosis
of substance use disorder (SUD), and the presence and severity of a drug-
related SUD were the main validation standards. The results showed that
the complete DUDIT and the DUDIT-C both had outstanding accuracy for
detecting SUDs regardless of severity. The complete version performed
somewhat better than the DUDIT-C, but the differences were quite small
- notably for less severe SUD. Whether the performance of the full and
the four-item DUDIT showed statistically significant variation was not
reported.

1.2. The present study

In this study, we analyzed data from a prison population sample to
investigate the performance of eight brief versions of the DUDIT. Previ-
ous analyses of the dataset showed that adding one more item to AUDIT-
C significantly improved its effectiveness in detecting alcohol problems
(Pape et al., 2021), and we expected this to be the case for the DUDIT-C
as well.

In addition to the four-item DUDIT-C, we thus inspected the perfor-
mance of all possible versions that consisted of the DUDIT-C and one
additional item. Moreover, we examined which of these brief screeners
that was superior. Finally, we explored cut-points on the DUDIT-C and
on the best-performing five-item version.

As in several validation studies of abbreviated AUDIT screeners
(e.g., Morojele et al., 2017; Nehlin et al., 2012; Neumann et al., 2012;
Pape et al., 2021), we used the respondents’ scores on the complete
screening tool to specify reference standards. In other words, we applied

1 The DUDIT is freely available in 30 languages at https://www.emcdda.
europa.eu/drugs-library/drug-use-disorders-identification-test-dudit_en.
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internal (the full DUDIT) rather than external (e.g., diagnosed drug de-
pendence) validation criteria.

2. Material and methods

We analysed data from the Norwegian Offender Mental Health and
Addiction (NorMA) study, which included inmates in almost all (57 of
63) prison units in Norway in 2013/14 (Bukten et al., 2015). There
were no pre-defined exclusion criteria, and about 40 percent of the to-
tal prison population in Norway took part on the study (n = 1495). The
participants responded to a self-report questionnaire that was accessible
in Norwegian, English, German, Russian and French.

The causes for non-participation included temporarily absence from
the prison, language barriers, and preclusion of study eligibility by
prison authorities for security reasons. The sample was, however, rep-
resentative of the general prison population with respect to many de-
mographic variables. including the percentage of females, the percent-
age of individuals with a Norwegian citizenship, and country of birth
(Bukten et al., 2015; Toresen Lokdam et al., 2021).

Participation was voluntary and based on written informed consent.
Confidentiality was ensured and it was pointed out that refraining from
participation was not associated with any kind of sanctions.

The NorMA-study was approved by the Norwegian Committee of Re-
search Ethics. Details about data collection and research ethics are re-
ported elsewhere (Bukten et al., 2015).

2.1. Study sample

A majority (56%) of the respondents reported drug use in the year
prior to imprisonment (i.e. scores >1 on DUDIT item 1). From this group,
we selected individuals who had been imprisoned 3 months or less and
who had responded to all the 11 DUDIT items — which was the case for
90 percent of those fulfilling the two first inclusion criteria. The num-
ber of females in the resulting subsample was low (n = 30), precluding
the possibility of performing gender-specific analyses. Therefore, we re-
stricted our analyses to males (n = 251).

2.2. Measures

2.2.1. The Drug Use Disorder Identification Test (DUDIT)

The DUDIT captures use and misuse of illegal substances, excluding
alcohol and tobacco use. The original DUDIT consumption items are
formulated in present tense without a specified time frame, while the
remaining seven items refer to the past year (Berman et al., 2005). In
the NorMA-study, all items were reformulated to assess the year before
incarceration (Table 1). In the following, we occasionally use the term
‘DUDIT-11" when referring to the complete DUDIT.

There are five response options for items 1 to 9 (coded O, 1, 2, 3,
4) and three for items 10 and 11 (coded O, 2, 4). The responses are
added up and the total score indicates the probability of a drug-related
diagnosis. Because we excluded individuals who reported no pre-prison
drug use, the total score ranged from 1 (rather than 0) to 44. The DUDIT
has generally displayed high internal consistency (Hildebrand, 2015),
which was also the case in our sample (Cronbach’s a = 0.92).

We followed the DUDIT guidelines (Berman et al., 2005), implying
that a positive screen was defined as scores >6. Moreover, we made
a distinction between harmful drug use (scores 6-24) and likely drug
dependence (scores >25), which is in accordance with SUD diagnoses
in DSM-4. In addition to the DUDIT-C (item 1 + 2 + 3 + 4; scale 1-16,
Cronbach’s alpha = 0.86), we constructed all possible five-item versions
that consisted of the DUDIT-C and one additional item (scale 1-20).
Their alpha reliability ranged from 0.81 (DUDIT-C + item 11) to 0.88
(DUDIT-C + item 6).

2.2.2. Pre-prison use of specific drugs
We applied dichotomous measures on frequent use (4+ times a week)
of specific drugs (e.g., cannabis, amphetamines, heroin) in the half-
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Table 1
The eleven DUDIT items as formulated in the present study.
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Drug consumption

How often did you use drugs in the last year before incarceration?

S W N =

Dependence symptoms and drug-related harm

O 0N U;

Did you use more than one type of drug on the same occasion in the last year before incarceration?
How many times did you take drugs on a typical day when you used drugs in the last year before incarceration?
How many times in the last year before incarceration were you influenced heavily by drugs?

Have you, in the last year before incarceration, felt that your longing for drugs was so strong that you could not resist it?

Has it happened, in the last year before incarceration, that you have not been able to stop taking drugs once you started?

How often in the last year before incarceration have you taken drugs and then neglected to do something you should have done?
How often in the year before incarceration have you needed to take a drug the morning after heavy drug use the day before?
How often in the year before incarceration have you had guilt feelings or a bad conscience because you used drugs?

10! Have you or anyone else been hurt (mentally or physically) because you used drugs?

11! Has a relative or a friend, a doctor or a nurse, or anyone else, been worried about your drug use or said to you that you should stop using drugs?

! The time frame for this item was specified in the response options; “No” (scored 0), ‘Yes, but not in the year before incarceration’ (scored

2), and ‘Yes, in the year before incarceration’ (scored 4).

year before incarceration. Missing data ranged from 6.8% (cannabis)
to 29.5% (heroin).

2.2.3. Other measures
We used data on age (missing data: 6.8%), type of offense (drug-
related versus other offences) and current imprisonment length.

2.3. Statistical analyses

We conducted receiver operating characteristic (ROC) analysis
(Hanley, 1989), and calculated the area under the curve (AUROC) to
examine the performance of the short DUDIT screeners. ROC curves dis-
play the true positive rate (sensitivity) against the false positive rate
(1-specificity) for all scores, and the AUROC ranges from 0.5 to 1.0.
AUROC values between 0.8 and 0.9 are considered “good” and values
exceeding 0.90 are “excellent” (Cuparencu et al., 2020). Because we did
not use external validation criteria but relied on the full DUDIT to spec-
ify reference standards, the likelihood of obtaining high AUROC-values
was elevated.

To test whether the different brief versions of the DUDIT per-
formed differently, we compared their AUROCs using z-statistics for
paired design (DeLong et al., 1988). We also examined whether sta-
tistically significant differences remained significant when adjusting
for multiple testing using the Bonferroni method (Bland and Alt-
man, 1995). Furthermore, the combined level of sensitivity and speci-
ficity for different cut-points was calculated using Youden’s (1950) (J =
% sensitivity + % specificity _ 1y 1 5qdition, we estimated the positive and the

100
negative predictive value of various cut-points.

2.3.1. Sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV)

The higher the sensitivity of a cut-point the lower is its specificity,
and vice versa. In our study, sensitivity refers to the percentage of pos-
itive cases on the DUDIT-11 that were correctly identified as such by
the brief DUDIT screener. Specificity is the percentage of negative cases
on the DUDIT-11 that were also negative cases according to the brief
screener.

The PPV is the percentage of the positive cases on the brief screener
that were also positive cases on the DUDIT-11, while the NPV is the per-
centage of the negative cases on the brief screener that was also identi-
fied as such on the DUDIT-11. Thus, the higher the PPV the lower is the
occurrence of false positives, and the higher the NPV the lower is the
occurrence of false negatives. In contrast to sensitivity and specificity,
the PPV and the NPV both depend on the prevalence of “true” positive
cases (as defined by the DUDIT-11) in the sample.

Our view is that sensitivity should be prioritized over specificity
when considering cut-points for severe drug problems among people

Table 2
Descriptive statistics of the study sample.

% (n)
Age 18-25 years 205 (74
26-35 years 36.3 91
> 36 years 34.3 (86)
Imprisonment < 1 month 41.8 (105)
length' 1-2 months 33.1 (83)
> 2 months 25.1 (63)
Type of offense Drug-related 57.4 (144)
Other 43.4  (107)
Frequent pre-prison Cannabis 52.6 (123)
use of specific drugs® Amphetamines 29.3 (61)
Heroin 23.8 (41)
Other opioids® 18.8 34)
GHB 5.9 an
DUDIT categories Negative screen (1-5) 5.2 (13)
(score range) Harmful drug use (6-24) 35.1 (88)

Likely dependence (25-44) 59.8 (150)

1 Those incarcerated > 3 months were excluded.
2 Le., 4+ times a week in the half-year before imprisonment.
3 Le., opioid-containing medication without perception.

in prison. To identify all or virtually all individuals who probably suf-
fer from drug dependence is imperative as their treatment need is likely
substantial. Therefore, we focused solely on cut-points with a sensitivity
above 90 percent for identifying likely drug dependence.

3. Results
3.1. Sample description

Table 2 shows that 70% of the respondents were older than 25 years,
42% had been incarcerated less than a month, and 57% were imprisoned
due to drug-related offences. Cannabis was by far the most commonly
reported drug that had been used frequently (>4 times a week) during
the half-year before imprisonment, followed by amphetamine, heroin,
other opioids, and GHB. Finally, Table 2 shows that 35% had DUDIT
scores that were indicative of harmful drug use (scores of 6-24) while
60% had scores in the dependent range (scores >25).

In our sample of males who reported drug use in the year before im-
prisonment, 95% thus screened positive on the complete DUDIT (scores
>6) and were at least harmful drug users. Hence, a single yes/no-
question about pre-prison drug use to all male inmates would identify
individuals with at least harmful drug use (according to the DUDIT-11)
fairly accurately; only 5% of those responding “yes” would be false pos-
itives (i.e., scores <5), and it goes without saying that the sensitivity
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Table 3

AUROC:s for detecting likely drug dependence (as classified by DUDIT-
11) and p-values for differences between DUDIT-C and five-item ver-
sions consisting of DUDIT-C and one additional item.

AUROC (95% CI) Comparison

with DUDIT-C

DUDIT-C (item 1 + 2 + 3 + 4)
DUDIT-C + item 5
DUDIT-C + item 6

0.950 (0.916- 0.974) o
0.979 (0.952-0.993) <0.001!
0.977 (0.950-0.992) 0.001!

DUDIT-C + item 7 0.966 (0.936-0.985) 0.0102
DUDIT-C + item 8 0.973 (0.944-0.989) 0.001!
DUDIT-C + item 9 0.978 (0.951-0.992) 0.0102

DUDIT-C + item 10
DUDIT-C + item 11

0.966 (0.916-0.974) 0.070
0.955 (0.922-0.977) 0.419

1 Bonferroni-adjusted p-value < 0.01 2 Bonferroni-adjusted p-value
>0.05.

would be 100%. Therefore, likely drug dependence (DUDIT-11 scores
>25) was the sole reference standard in the ROC- analyses.

3.2. Performance of the brief DUDIT screeners and accuracy of
cut-points

Table 3 shows that all the brief DUDIT screeners’ AUROC for de-
tecting likely drug dependence were well above 0.90. Moreover, all but
two of the five-item versions had significantly higher AUROCs than the
four-item DUDIT-C. However, when adjusting for multiple testing (Bon-
ferroni correction), only three of these screeners (i.e., DUDIT-C + item
5, 6, and 8, respectively) differed significantly from DUDIT-C alone.

The DUDIT-C + item 5 had the highest AUROC (0.979), and we per-
formed pairwise comparisons to assess whether it differed significantly
from any of the other five-item DUDIT screeners in this respect. The
results showed that DUDIT-C + item 11 was the only one with a signif-
icantly lower AUROC-value (p = 0.042), but the Bonferroni-corrected
p-value was far above the maximum level of statistical significance
(p>0.9).

Our results thus showed that a single best-performing short DUDIT
screener could not be identified. We still selected the DUDIT-C + item
5 for further analyses — aimed at identifying recommendable cut-points
for likely drug dependence. The DUDIT-C alone was also included in
these analyses (Table 4).

Regarding the DUDIT-C, a cut-point of >5 was the highest whereby
all individuals with likely drug dependence were detected (i.e., 100%
sensitivity and 100% NPV). The specificity was only 37.6%, however,
implying that 62.4% of those who did not score in the dependent range
on DUDIT-11 were misclassified as likely dependent. Moreover, the PPV
was 70.4% (i.e., 29.6% false positives). The subsequent cut-points (>6,
>7 and >8) all had a sensitivity of 99.3%, and we thus focused solely
on the cut-point of >8 because it (inevitably) had the highest specificity
(i.e., 69.3%). Its PPV was 85.0% (15% false positives) and the NPV was
98.6% (i.e., 1.4% false negatives). The cut-point of >9 also had a sen-
sitivity that was close to maximum (98.0%), while its specificity was
74.3% (PPV: 86.3%, NPV: 93.5%). The cut-point of >10 had the high-
est J-value, with a sensitivity of 92.4% and a specificity of 82.7% (PPV:
90.3%, NPV: 86.2%).

Moving to the DUDIT-C + item 5, a cut-point of >8 was the highest
to capture all cases of likely dependence, with a specificity of 62.4% and
a PPV of 79.8%. Cut-off scores of >9 and >10 had identical sensitivity
(98.7%). The latter had a specificity of 75.3%, a PPV of 85.5%, and
a NPV of 98.4%. The sensitivity was also high for cut-points of >11
(97.3%) and >12 (96.0%), as was their specificity (83.2% and 88.1%,
respectively), PPV (89.6% and 92.3%, respectively) and NPV (95.5%
and 93.7%, respectively). A cut-point of >13 yielded the highest J-value,
with a sensitivity of 94.5% and a specificity of 90.9% (PPV: 90.3%, NPV:
86.2%).
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4. Discussion

Non-problematic drug use was very rare in our study of males who
reported any use of illegal substances n the year before imprisonment.
Specifically, almost all (95%) had a DUDIT positive screen, which is
indicative of at least harmful drug use, and six in ten had scores in the
dependent range. Precisely because of the extremely high prevalence
of the DUDIT positive screens, likely drug dependence (as classified by
the full DUDIT) was the one and only reference standard in the ROC-
analyses.

We examined the performance of the four-item DUDIT-C as well
as all possible five-item versions that consisted of DUDIT-C and one
additional item. The results showed that all these brief screeners per-
formed very well, yielding AUROCs well above 0.90. Some of the five-
item versions performed significantly better than DUDIT-C, but a single
best-performing brief screener could not be identified. However, DUDIT-
C + item 5 (craving) had a slightly higher AUROC than the other five-
item DUDIT screeners.

Our validation study differed from that of Basedow et al. (2021) in
several respects. They evaluated the DUDIT-C and employed a clinical
sample of mid-teen boys and girls with mental health and/or drug use
problems. In contrast, our prison population sample was restricted to
males who reported pre-prison drug use and a solid majority (70%)
were older than 25 years of age. Moreover, we applied an internal refer-
ence standard (i.e., likely drug dependence according to the full DUDIT)
while Basedow et al. (2021) examined the DUDIT-C against DSM-5 cri-
teria of drug-related SUDs — which was an important strength of their
study. It is worth noting that both studies found that the DUDIT-C was
highly effective in detecting severe drug problems.

4.1. Cut-points: results and considerations

When considering cut-off scores on the brief DUDIT screeners, one
should keep in mind that the standard cut-offs on the full DUDIT are
based on DSM-4 (and not DSM-5). We inspected cut-points on the
DUDIT-C and the DUDIT-C + item 5 and found that the highest threshold
level that identified all individuals with likely drug dependence (accord-
ing to the full DUDIT) was >5 and >8, respectively. The cut-points with
the highest Youden’s J were >10 (DUDIT-C) and >13 (DUDIT-C + item
5), and both met our requirement of a sensitivity above 90 percent.

A data-driven approach of detecting cut-points typically relies on
Youden’s J, without pre-defined priorities regarding sensitivity or speci-
ficity. This approach seems reasonable when the purpose is to esti-
mate the prevalence of drug problems in a population and the resources
needed to meet them. However, if the aim is to identify individuals in
likely need of interventions because their drug use poses grave threats
to health and psychosocial functioning, minimizing false negatives is
essential.

On the other hand, choosing cut-off scores that minimize or eliminate
false negative cases may result in a high percentage of false positives.
This, in turn, may bring about increased costs in terms of unnecessary
further assessment, diagnostic evaluation, and maybe also delivery of
more intensive interventions than required. In many countries, there is
a paucity of treatment services for inmates with substance use problems
(Belenko et al., 2013; Graham et al., 2012; Pape et al., 2020), which is
another issue of potential relevance in this respect.

If the aim of using a brief DUDIT screener is to identify all individuals
who are likely drug dependent, our results indicated that the DUDIT-
C was suboptimal. The cut-point in question (scores of >5) had very
low specificity (38%); hence, the percentage of false positives was high
(31%). DUDIT-C + item 5 performed better; the highest cut-point that
detected all cases of likely dependence (scores of >8) had much higher
specificity (62%) and a lower occurrence of false positive cases (20%).

If identification of almost all (rather than absolutely all) individuals
with likely drug dependence is considered acceptable, the overall ac-
curacy of the selected cut-points will inevitably be higher. Our study
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Table 4
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Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of selected cut-points on
DUDIT-C and DUDIT-C + item 5 in identifying likely drug dependence (as classified by DUDIT-11). Optimal cut-points

according to Youden’s J in bold.

DUDIT-C DUDIT-C + item 5
Cut- point! Sens.%  Spec.% J PPV%  NPV%  Cut- point>  Sens.%  Spec.% J PPV%  NPV%
>5 100 37.6 0.38 70.4 100 >8 100 62.4 0.62 79.8 100
>8 99.3 69.3 0.69 82.8 98.6 >10 98.7 75.3 0.74 85.5 98.4
>9 98.0 74.3 0.72 85.0 96.2 >11 97.3 83.2 0.80 89.6 95.5
>10 94.0 82.2 0.76 88.7 90.2 >12 96.0 88.1 0.83 92.3 93.7
— — — — — — >13 93.3 94.1 0.87 95.9 90.5

1 Cut-points of > 6 and >7 had identical sensitivity as the cut-point of >8 and are therefore not displayed.
2 The cut-point of > 9 had identical sensitivity as the cut-point of >10 and is therefore not displayed.

showed that a cut-point of >9 on the DUDIT-C and >11 on the DUDIT-
C + item 5 detected 98% and 97% of the “true” positive cases, respec-
tively. Choosing these cut-points rather than those with 100% sensitiv-
ity would substantially increase the specificity (to 73% and 83%, re-
spectively) and reduce the problem of false positives (to 15% and 10%,
respectively). The percentage of false negative cases at these cut-points
was low for both the DUDIT-C (4%) and the DUDIT-C + item 5 (5%).

The sensitivity of the cut-point with the highest Youden’s J on each
of the two brief screeners (scores >10 on DUDIT-C and scores >13 on
DUDIT-C + item 5) barely varied (94% and 93%, respectively). How-
ever, the specificity was markedly lower for the DUDIT-C (82%) than
for the DUDIT-C + item 5 (94%), and the occurrence of false positives
varied accordingly (11% and 4%, respectively). Thus, our study indi-
cated that choosing these cut-points is not an option unless a rather high
percentage of false negatives is considered acceptable. Specifically, 10
percent of those scooring below the cut-points in question on either the
DUDIT-C or the DUDIT-C + item 5 had scores in the dependent range
on the full DUDIT.

One should keep in mind that the magnitude of misclassifications
depends on the prevalence of “true” positive cases among those being
screened. The percentage of false positive and false negative cases of
likely drug dependence for various cut-points on the brief DUDIT screen-
ers may thus show substantial variation across population subgroups.

4.2. Limitations and methodological considerations

We relied solely on the full DUDIT to specify the reference standard,
which increased the likelihood of obtaining high AUROCs. This is an
important limitation of our study. The lack of external validation crite-
ria (e.g., drug-related diagnoses) also precluded the possibility to test
whether the performance of the brief DUDIT screeners differed signifi-
cantly from the performance of the complete DUDIT.

Moreover, all the DUDIT-items in our study were reformulated to as-
sess illegal drug use and related harm in the year before imprisonment,
and the validity of the responses may have been hampered by inaccu-
rate recall. To reduce recall bias, we excluded individuals who had been
imprisoned for more than three months. Of those included in our anal-
yses, a sizable proportion (42%) had spent less than a month in prison.
Nevertheless, it would have been advantageous if all the respondents
had been recruited shortly after entry into prison.

The original DUDIT comes with a list of specified drugs and psy-
choactive medications (non-prescribed), which was not included in the
NorMA-questionnaire. Consequently, the respondents responded to the
items without reference to the specific substance(s) that they had used.
The drug that was the main source of their problems and dependence
symptoms is therefore unknown.

Another limitation is that the brief DUDIT screeners were embedded
in the full DUDIT, which might have affected the responses to the items
in question. Moreover, our study was restricted to males and the results
may well be different for females.

Finally, one should take into consideration that in practice, ques-
tions about drug use are typically being asked by prison officers in a
face-to-face setting. Disclosing one’s pre-prison heavy drug use and de-
pendence symptoms in this context may potentially entail more invasive
drug searches during incarceration and more restrictive detention con-
ditions (Malloch, 2001; Kolind and Duke, 2016). Hence, individuals are
more likely to underreport to their drug problems when in a “natural”
prison setting than when they voluntarily respond to a self-administered
questionnaire in a confidential research context.

4.3. Implications and suggestions for future research

Validated tools for screening drug use problems, such as the DUDIT,
are crucial for identifying likely treatment needs. However, the length of
the DUDIT may limit its use in the ordinary assessment of people enter-
ing prison. Shorter alternatives are more likely to be put into practice,
which highlights the potential importance of our study.

No previous study has examined the performance of various brief
versions of the DUDIT. Our results were promising, but more research is
required to draw reasonably firm conclusions. Future validation studies
should employ external reference standards and investigate the effec-
tiveness of brief DUDIT screeners in both prison populations and other
population groups.

The performance of a brief DUDIT screener as well as its recommend-
able cut-points may differ for males and females, and such gender differ-
ences may vary across population groups. Thus, drug-related SUDs are
generally far more prevalent among males than females, yet the oppo-
site has been found in many prison population studies (Binswanger et al.,
2010; Fazel et al., 2017). Hence, future validation studies should include
both genders, and analyze males and females separately.

5. Conclusions

The four-item DUDIT-C was highly effective in identifying individ-
uals with likely drug dependence (as classified by the full DUDIT), but
some combinations of the DUDIT-C and one additional item performed
even better.
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