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ARTICLE INFO ABSTRACT

Keywords: Background: This study assesses the psychometric properties of DSM-5 criteria of AUD in older Swedish ado-
Alcohol use disorder lescents using item response theory models, focusing specifically on the precision of the scale at the cut-offs for
Ad"lesce“ts. mild, moderate, and severe AUD.

zsg:;;:emc Methods: Data from the second wave of Futura0l was used. FuturaOl is a nationally representative cohort study

of Swedish people born 2001 and data for the second wave was collected when participants were 17/18 years
old. This study included only participants who had consumed alcohol during the past 12 months (n = 2648).
AUD was measured with 11 binary items. A 2-parameter logistic item response theory model (2PL) estimated the
items’ difficulty and discrimination parameters.

Results: 31.8% of the participants met criteria for AUD. Among these, 75.6% had mild AUD, 18.3% had moderate,
and 6.1% had severe AUD. A unidimensional AUD model had a good fit and 2PL models showed that the scale
measured AUD over all three cut-offs for AUD severity. Although discrimination parameters ranged from
moderate (1.24) to very high (2.38), the more commonly endorsed items discriminated less well than the more
difficult items, as also reflected in less precision of the estimates at lower levels of AUD severity. The diagnostic
uncertainty was pronounced at the cut-off for mild AUD.

Conclusion: DSM-5 criteria measure AUD with better precision at higher levels of AUD severity than at lower
levels. As most older adolescents who fulfil an AUD diagnosis are in the mild category, notable uncertainties are
involved when an AUD diagnosis is set in this group.

1. Introduction

This study explores the psychometric properties of DSM-5 criteria of
alcohol use disorder (AUD) in a large and nationally representative
sample of older Swedish adolescents. There are few recent studies on
how well DSM-5 criteria measure AUD in older adolescents and updated
studies on representative samples of the general population are needed.
Most psychometric work on DSM-defined AUD has been carried out on
adult samples. While some psychometric research has focused on ado-
lescents or young adults (Beseler, Taylor, & Leeman, 2010; Boness, Lane,
& Sher, 2019; Hagman and Cohn, 2011; Watts, Boness, Loeffelman,
Steinley, & Sher, 2021), most of it is based on US college samples.

AUD is associated with substantial harm (Rehm & Shield, 2019). The
two main systems for diagnosing AUD are the Diagnostic and Statistical
Manual of Mental Disorders (DSM) and the International Statistical
Classification of Diseases and Related Health Problems (ICD). DSM-5,
launched in 2013, refers to the condition as AUD whereas the current
ICD-system refers to either “alcohol dependence” or a “harmul pattern of
use”, with the latter being less severe (see e.g., Carvalho, Heilig, Perez,
Probst, & Rehm, 2019). Regardless of which system is used, accurate
measurements are required for adequate monitoring of prevalence, and
treatment planning related to problems with alcohol use.

The change from DSM-IV to DSM-5 yielded important changes in
how AUD was conceptualized. Whereas DSM-IV consisted of two
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disorders — alcohol abuse and alcohol dependence - these were com-
bined into a single AUD in DSM-5 (Hasin, 2014). The legal problems
criterion for alcohol abuse was dropped, and a craving criterion was
added. DSM-5 measures AUD with 11 criteria, and the same criteria are
used regardless of age. AUD is thought to be unidimensional, where
higher scores imply more severe AUD. The DSM-5 also includes a
severity criterion, distinguishing between mild, moderate, and severe
AUD based on the number of criteria fulfilled (Hasin, 2014). Diagnos-
tically, a mild form of AUD is present if 2-3 items are fulfilled, a mod-
erate if 4-5 are fulfilled, and severe if 6 or more symptoms are fulfilled.
In adults, different measures of alcohol consumption - including
harmful use, craving, binge drinking frequency and self-perceived
problematic use — are associated with AUD severity group in a dos-
e-response way, whereas other psychiatric disorders have been shown
to be associated with severe AUD only (Mannes, Shmulewitz, Livne,
Stohl, & Hasin, 2021).

The prevalence of AUD is usually found to be the highest among
young adults (Grant et al., 2017). For instance, a Swiss study found that
>30 % of a sample of young men in their early twenties met the criteria
for AUD diagnosis (Marmet et al., 2019). These high prevalence rates
have raised questions regarding the validity of AUD estimates among
young people, and it has been questioned based on work on DSM-IV if
we can measure AUD adequately among young people or if we need to
use a “adolescent alcohol dependence” to get accurate estimates (Cae-
tano & Babor, 2006). Even if the change in the diagnosis of AUD in DSM-
5 was preceded by extensive psychometric research (Hasin, 2014), the
diagnosis may not work as well in younger drinkers. For instance, there
has been concern that some criteria may work differently in different age
groups (Schuckit & Smith, 2021; Vergés et al., 2021) Recent research,
using more items to measure each criterion, also suggest that the scale
may not be unidimensional (Watts et al., 2021), a finding that run
contrary to much prior work in adolescent and adult samples (Beseler
et al., 2010; Hagman & Cohn, 2011; Saha et al., 2020). The severity of
specific AUD items is also not consistent across studies, which in part is
attributable to varying age of participants and the instrument used to
assess AUD criteria (Lane, Steinley, & Sher, 2016). Nonetheless, toler-
ance and larger/longer seems to be less severe criterion and withdrawal
symptoms a more severe criterion among young people (e.g., Beseler
et al., 2010). Other research suggests that people may interpret AUD
criteria differently at different ages (Marmet et al., 2019) and that some
criteria are not understood by younger people as they are intended to do
(Slade, Teesson, Mewton, Memedovic, & Krueger, 2013). Thus, it is
obvious that we cannot infer how useful current DSM-5 criteria are for
diagnosing AUD among older adolescents from psychometric research in
adult samples.

The aim of this study is to assess the psychometric properties of DSM-
5 criteria of AUD in a large and nationally representative sample of older
Swedish adolescents (17/18 years old) using item response theory
models (IRT), focusing specifically at how the scale works at the cut-offs
for mild, moderate, and severe AUD. As most people who meet an AUD
diagnosis in general population surveys endorse relatively few items
(Caetano & Babor, 2006), how the scale performs at the cut-off for a mild
AUD is of specific interest. As this is where the line is drawn between
having an AUD and not having an AUD, is crucial that the scale measures
as precisely as possible there (cf. Baker, 2001). Given the shortage of
prior Swedish studies on the topic, and the low reliability in how severe
different AUD criteria are estimated to be across studies (Lane et al.,
2016), there is not enough information to formulate specific hypotheses
and the study has more of an exploratory nature. However, given what is
known in prior work, we do expect both tolerance and larger/longer to
be among the more commonly endorsed criteria, and withdrawal to be
among the least endorsed criteria.
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2. Material and method
2.1. Sample

The sample comprises adolescents who report having used alcohol
during the past 12 months and who participated in the second wave of
the FuturaOl study (see e.g., Sjodin, Larm, Karlsson, Livingston, &
Raninen, 2021). FuturaO1 is a prospective cohort study that includes a
nationally representative sample of adolescents in Sweden. Baseline
data were collected during school-hours in 2017 when participants
attended 9th grade (15/16 years old) and data for the first follow-up
(wave 2) were collected between March and June in 2019 when par-
ticipants were 17 or 18 years old, depending on what month they are
born. The overwhelming majority were born in 2001 (96 %) and at wave
2 the mean age was 17.3 years (Std = 0.49). At baseline, 343 of 500
invited schools chose to participate in the study (68.8 %) and the
number of individual participants were 5541. Of these, 3999 partici-
pated in wave 2 (72 %). Participants could either fill in the questionnaire
on paper (17 %) or online (83 %). The current analysis includes past 12
months alcohol users who had valid responses to all questions measuring
DSM-5 criteria of AUD (n = 2648). These comprise 98 % of all those who
reported having used alcohol during the past year (n = 2715). There was
no information about AUD in the baseline data, so the analysis is
restricted to data from the second wave.

The data collection and overall study design was approved by the
regional ethical review board of Stockholm (2017/103-31/5).

2.2. Variables

Participants who reported having ever used alcohol were asked to
respond ‘yes’ or ‘no’ to 12 DSM criteria of AUD referring to the past 12
months. Legal problems were excluded from analysis as it is not included
in DSM-5, leaving 11 binary DSM-5 criteria for AUD. The participants
answered questions in Swedish with the questions being identical to
those used to measure dependence and AUD by the Swedish Council of
Information on Alcohol and Other Drugs (CAN, 2022). Table 1 lists the
wording for each of the criteria in the questionnaire (excluding legal
problems) a translated from Swedish to English in this paper by us. This
translation may have altered the original meaning of the original

Table 1
Wording for each of the AUD criteria (translated from Swedish to English).

Criterion Wording
During the past 12 months...

Tolerance ...did you drink more in order to get the same effect that
you got when you first started drinking?

Withdrawal ...has it happened that your hands shake, you start
sweating or feel agitated when you cut down on
drinking?

Larger/longer ...during the times when you drank alcohol, did you end
up drinking more than you planned when you started?

Quit/control ...have you tried to reduce or stop drinking alcohol but
failed?

Time spent ...on the days that you drank, did you spend substantial

time obtaining alcohol, drinking, or recovering from the
effects of alcohol?

...did you spend less time working, enjoying hobbies, or
being with others because of your drinking?

...have you continued to drink even though you knew
that the drinking caused you physical or psychological
problems?

...has your drinking on repeated occasions caused you
not to fulfil your obligations at work, in school or at
home?

...did your drinking on repeated occasions caused great
risk for physical harm (e.g., in traffic)

...did you continue drinking even though this causes
continual and recurrent problems with other people?
...have you had a strong desire or urge to drink alcohol?

Given up activities

Physical/psychological
problems

Role neglect

Hazardous use
Interpersonal problems

Craving
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Swedish questions somewhat, so for full transparency we also present
the original questions in Supplementary Table 1.

2.3. Statistical analysis

Confirmatory factor analysis (CFA) was first used to determine the
dimensionality of the AUD scale. The CFA was performed in Mplus
version 8.5 (Muthén & Muthén, 1998-2017) on a tetrachoric correlation
matrix using a robust weighted least squares (WLSMYV) estimator. Model
fit was assessed by the Tucker-Lewis Index (TLI), the Comparative fit
Index (CFA), the Root Mean Square Residual (RMSE) and Standardized
Root Mean Square Residual (SRMR). According to Hu and Bentler
(1999), for good model fit the TLI and the CFI should exceed 0.95, the
RMSEA should be lower than 0.06, and the SRMR should be below 0.08.

Next, a two-parameter logistic (2PL) IRT model was fitted to the 11
AUD criteria using Stata vers.16.1 (StataCorp, 2019). Similar to other
latent variable models, in an IRT model, the responses to the AUD
criteria are assumed to be caused by an unobserved (i.e., latent) variable
(Reise & Waller, 2008; Thomas, 2011). This latent variable is typically
referred to as theta. Each item is assumed to provide information about
the underlying trait being measured (i.e., AUD in this case) but tests are
typically developed so that different items measure different parts of the
trait (Baker & Kim, 2017). ‘Easy’ items are used to measure the lower
part of the trait continuum (e.g., mild AUD) and ‘hard’ items the upper
part (e.g., severe AUD). How well an entire test measures the entire trait
continuum can then be assessed.

The 2PL estimates two kinds of parameters: a ‘difficulty’ parameter
(also known as ‘severity’ or ‘location’) and a ‘discrimination’ parameter.
Higher values on the difficulty parameter here imply that a given AUD
criterion is more difficult to fulfil, and vice versa for lower difficulty
values. More commonly endorsed criteria are thus considered less
difficult in the context of IRT. The discrimination parameter measures
the extent to which a given criterion can distinguish among people lying
below and above a given criterion’s difficulty (Baker & Kim, 2017, p. 3).
Items with higher discrimination values distinguish better. If the aim is
to differentiate well between people at a given location — such as be-
tween those who are close to the cut-off for an AUD diagnosis — an item’s
discrimination value is an important “index of quality” (Raykov &
Marcouloides, 2018, p. 75). Though it would be hard to specify exact
values of what may be considered good discrimination values, we follow
the suggestions of Baker and Kim (2017, p. 26) (0.01-0.34 = very low,
0.35-0.64 = low, 0.65-1.34 = moderate, 1.35-1.69 = high, >1.70 =
very high).

We also present the amount of information carried by the items
individually (Item Information Functions, IIFs) and collectively (Test
Information Function, TIF). The information value shows the precision
of the estimates at given levels of theta (Baker & Kim, 2017). It can be
seen as a sort of reliability estimate that is allowed to vary across theta
(Thomas, 2011). This latter property is highly valuable here as it allows
for an assessment of how precisely the items (individually and collec-
tively) measure different parts of the AUD continuum. IIFs show the
information provided by different items individually, and the TIF shows
how much information the items provide jointly along theta (Baker &
Kim, 2017; Thomas, 2011). TIF at a specific level of theta is the sum of
the IIFs at the same level of theta (Baker, 2021, p. 106). For both IIFs and
TIF, higher values mean higher precision. As to the TIF, we specifically
illustrate how much information DSM-5 provides at theta values corre-
sponding to the cut-off for mild (score of 2), moderate (score of 4), and
severe AUD (score of 6). The location of the cut-offs on theta were in turn
based on the Test Characteristic Curve (TCC). The TCC refers to the
expected total score on the scale for each value of theta (Raykov &
Marcouloides, 2018, p. 150) and theta values corresponding to specific
sum scores are easily obtained using Stata’s irttgraph tcc command. We
highlight these values in Fig. 3.
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3. Results
3.1. Descriptive statistics

Table 2 presents the prevalence of endorsement of the different AUD
criteria. There was a substantial variability in the endorsement preva-
lence of the AUD criteria, ranging from 33.27 % for having used more
alcohol than intended (larger/longer) to 1.13 % for withdrawal symp-
toms. Tolerance and craving were other quite commonly endorsed
criteria, having a prevalence of about 20 % each, whereas quit/control
and hazardous use were other less commonly endorsed criteria. In total,
31.8 % of the participants met criteria for AUD. Of the 842 participants
fulfilling criteria for AUD, 75.6 % were in the mild category, 38.3% in
the moderate and 6.1% in the severe category. Individual fulfilling two
criteria constituted 47 % of all participants meeting criteria for AUD
(14.95/31.8). The internal consistency of the AUD scale was acceptable,
though not quite satisfactory (alpha = 0.64), and there would only be
slight improvements if specific items were omitted.

3.2. Fit indices and factor loadings

The factor loadings were substantial for all items, ranging from 0.56
for larger/longer to 0.75 for hazardous use (Table 2). The factor model
in which AUD was treated as unidimensional provided a good fit to the
data (RMSEA = 0.030, CFI = 0.959, TLI = 0.948, SRMR = 0.074).

3.3. IRT analysis

The estimated difficulty and discrimination parameters from the IRT
analysis of the 11 AUD criteria are presented in Table 2 and Fig. 1. The
item characteristic curves (ICCs) in Fig. 1 are based on both difficulty
and discrimination estimates from a 2PL IRT. As to difficulty, the ICCs
show where along theta (the latent AUD trait) people have a probability
of 0.5 of endorsing a particular criterion. The steepness of the curves at
this point illustrates the criteria’s discrimination. The AUD criteria
measured AUD at difficulties from about +0.7 to +3.15. The least severe
criterion was larger/longer (0.73), followed by tolerance (1.32) and
time spent (1.37). Withdrawal was by far the most severe item (3.16),
followed by quit/control (2.61) and hazardous use (2.56).

The discrimination parameters ranged from moderate to very high.
The least severe criterion, larger/longer, also had the lowest discrimi-
nation value (1.24), followed by tolerance and craving (1.30 and 1.34,
respectively) which also had relatively low difficulty. Role neglect had
the highest discrimination (2.55), followed by hazardous use (2.38).
Thus, the more difficult items overall had higher discrimination values
than the less difficult items.

Fig. 2 presents item information functions (IIFs) whereas the test
information function (TIF) is shown in Fig. 3. For individual criteria, the
highest level of information (i.e. precision) was provided by role neglect,
closely followed by hazardous use and interpersonal problems (see
Fig. 2). The relatively mild criteria larger/longer, tolerance and craving
provided least information. The TIF in Fig. 3 shows that the joint amount
of information in the AUD scale was highest in the more severe con-
tinuum, and then declined at the top end of the scale. The information
value of the entire scale peaked at a theta value of about + 2.5, i.e.,
slightly above the cut-off for severe AUD. Conversely, the information
value was much smaller at the cut-off for mild AUD (theta = 0.915, or 2
endorsed criteria). For moderate AUD, the information value was higher
than for mild AUD and lower than for severe AUD.

4. Discussion

This study assessed the psychometric properties of self-reported
DSM-5 criteria of alcohol use disorder (AUD) in a nationally represen-
tative sample of older Swedish adolescents. The findings show that DSM-
5 measures severe AUD relatively well, but that the mild form of AUD is
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Table 2

Prevalence, factor loadings and IRT (2PL) parameters of DSM-5 criteria of alcohol use disorder during the past 12 months among past 12 months drinkers (n = 2648).
DSM-5 criteria of AUD during the past 12 months N % Chronbach’s alpha if item is deleted CFA" IRT (2 PL)"

Factor loadingsh Difficulty Discrimination

Larger/longer 881 33.27 0.63 0.56 0.73 1.24
Tolerance 560 21.15 0.61 0.59 1.32 1.30
Craving 504 19.03 0.60 0.59 1.42 1.34
Time spent 459 17.33 0.60 0.65 1.37 1.63
Physical/psychological problems 354 13.37 0.62 0.68 1.58 1.71
Role neglect 79 2.98 0.63 0.78 2.29 2.55
Given up activities 78 2.95 0.63 0.73 2.52 2.02
Interpersonal problems 78 2.95 0.63 0.71 2.47 2.13
Quit/control 72 2.72 0.63 0.71 2.61 1.96
Hazardous use 54 2.04 0.63 0.75 2.56 2.38
Withdrawal 30 1.13 0.64 0.69 3.16 1.92
Cronbach’s alpha 0.64
Fit-indices
RMSEA (90 % CI) 0.030 (0.025 0.036)
CFI 0.959
TLI 0.948
SRMR 0.074
AUD
No 1806 68.20
0 1187 44.83
1 619 23.38
Mild 637 24.05
2 396 14.95
3 241 9.10
Moderate 154 5.82
4 108 4.08
5 46 1.74
Severe 51 1.93
6 27 1.02
7 12 0.45
8 7 0.26
9 1 0.04
10 2 0.08
11 2 0.08

@ All estimates are significant atp < 0.001.
b Completely standardized factor loadings.

Item Characteristic Curves
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Fig. 1. Item characteristic curves from a two-parametric logistic IRT model of AUD criteria.
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Item Information Functions
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Fig. 2. Item information functions for AUD criteria. Higher values on the Y-axis means that a criterion carries more information.
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Fig. 3. Test information function for the AUD scale. Higher values on the Y-axis
means that the scale carries more information. Theta values shown in the figure
corresponds to the cut-off values for mild (2 endorsed criteria), moderate (4
endorsed criteria) and severe (6 endorsed criteria) AUD.

measured with less precision. In this study, most participants (76 %)
who fulfilled AUD were in the mild category. The instrument appeared
to be particularly unprecise at the point of the scale corresponding to the
lowest cut-off for AUD (a score of 2) where almost half (47 %) of those
who qualified for an AUD diagnosis found themselves. These findings
highlight potential problems with defining mild AUD in the general
population of older adolescents according to DSM-5 criteria. IRT ana-
lyses in adults, using DSM-5 criteria, corroborates that the information
value is lowest in the less severe part of the AUD continuum (Saha, Chou,
& Grant, 2020).

Given this finding, the most straightforward approach would be to
raise the bar of what is considered AUD in older adolescents. The low
level for what is currently considered mild AUD in DSM-5 may also
inflate prevalence rates of AUD (Martin, Steinley, Vergés, & Sher, 2011).
However, the working group behind AUD in DSM-5 were cautious to set

the cut-off higher because this may fail to identify people with potential
treatment needs (Hasin, 2014). To the extent that the cut-off for any
AUD will continue to be two endorsed criteria, it is imperative to include
additional items that primarily taps the mild form of AUD. Future work
may consider extending the DSM-5 list of AUD criteria with items per-
taining to drinking patterns of youth alcohol use, similar to what has
been done in adult samples (e.g., Saha et al., 2020). This may help to
capture mild AUD more precisely. Ultimately, as shown by our study, the
DSM criterion seem to have better discrimination for more severe AUDs
than for milder AUDs. Various measures of drinking have in IRT-analysis
been found to measure less severe alcohol use and related problems,
which suggests that questions from for example AUDIT may be included
as well. Interestingly, different measures of consumption seem to predict
AUD differently across ages. An Australian study has shown that fre-
quency of drinking more strongly predicts scores on the dependence and
harmful drinking subscales of AUDIT among young people than what
number of drinks per occasion do, and that the reverse holds for people
in older age ranges (Callinan, Livingston, Dietze, Gmel, & Room, 2022).
At the same time, younger people typically drank more per occasion and
less frequent, whereas older drinkers drank more frequently but less per
occasion.

Thus, how well different measures of consumption may complement
the present AUD criteria may be related to what is more, and less,
normative drinking behavior in a specific age group. As the massive
decline in drinking in adolescents during the past two decades (e.g.,
Raitasalo et al., 2021) may have changed what is normative drinking
behavior also among adolescent drinkers (Raninen et al., 2021), several
different consumption measures may be tested to identify items that
accurately measure different forms of AUD.

Similar to prior work on older adolescents and young adults (Hag-
man & Cohn, 2011; Marmet et al., 2019; Slade et al., 2021), larger/
longer and tolerance were commonly endorsed criteria in this study,
whereas withdrawal was not. Somewhat unexpectedly, craving was the
third most endorsed item, and the IRT analysis also showed it to have
relatively low difficulty and discrimination compared to several other
items. This finding contrasts with the Marmet et al. (2019) study on
young men, where craving was among the least endorsed items, thus
having a relatively high difficulty value. Other more recent research also
suggests craving to be relatively uncommon in similarly aged samples
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(Slade et al., 2021). In part, the relatively high endorsement rate of
craving in this study may be due to the phrasing of the question, which
only asked about an urge or desire to drink, but without querying about
whether this implied an inability to abstain from drinking. Hazardous
use was another criterion that were relatively more difficult in this study
compared to what have been found in some other work (Marmet et al.,
2019). As the wording of this criteria in the survey explicitly mentioned
traffic as an example, the fact that some participants either had not
reached the minimum legal age for driving a car (18 years in Sweden) or
had not yet received their driving license may have affected the low
endorsement of this criterion. Future studies should consider other
measures of hazardous use in samples of younger users where traffic
may be a less relevant reference point.

It could also be that some items are simply not well-suited to younger
drinkers. For instance, the item on increased tolerance to alcohol makes
sense with an older adult — they have a baseline level in the preceding
years to which they can compare their current tolerance. However, for a
younger drinker, who only recently started drinking, this question is
trickier — any consumption would presumably result in an increase in
alcohol tolerance if said tolerance was at its lowest possible level (as a
lifetime abstainer) recently. Qualitative work highlights that the high
endorsement prevalence of the tolerance criterion among adolescents to
a large extent may be considered false positives as also “normative
tolerance development” seems to be considered by them when queried
about tolerance (Chung & Martin, 2005, p. 198). Prior work has also
shown that the most frequently endorsed criterion here — larger/longer —
is typically not interpreted in terms of compulsion by young drinkers but
rather according to social or other reasons (Slade et al., 2013). The
assumption involved in this criterion that people actually set limits to
their consumption level may not apply particularly well to adolescents
(Chung & Martin, 2005). Our results are in line with these previous
findings in that larger/longer had the lowest level of discrimination, as
also reflected in its relatively poor information value. Thus, in younger
populations, this criterion’s validity as an indicator of AUD may be
questioned.

Finally, it can be noted that the most commonly endorsed criteria in
this study all refer to non-consequences (cf. Martin, Langenbucher,
Chung, & Sher, 2014b). Compared to some US studies on college sam-
ples (e.g., Hagman & Cohn, 2011), a criterion such as interpersonal
problems were rarely endorsed, suggesting that at least some criteria are
context dependent (Martin et al., 2014). Besides physical/psychological
problems, only a few percent endorsed criteria related to negative
consequences of drinking. An alternative way to diagnosing AUD may be
to use the Harmful dysfunction approach (Wakefield & Schmitz, 2015).
This imposes the requisite that for fulfilling a substance use disorder the
individual needs to fulfil criteria that both relates to compulsion and to
consequences. Estimating prevalence of substance use disorder accord-
ing to this approach leads to substantially lower estimates (Wakefield &
Schmitz, 2014). Future research should explore whether this approach
works better than the DSM-5 approach at different cut-offs of AUD.

4.1. Strengths and limitations

An important limitation is that the study relies on a reflective model
of measurement. Items are in this model assumed to be caused by the
latent AUD construct rather than causing it (Edwards & Bagozzi, 2000).
Though the unidimensional AUD model had an acceptable fit to the
data, this in itself does not establish that the reflective model is the
correct one (MacCoun, 2013), or that all the included items are
conceptually relevant regarding AUD (Martin, Langenbucher, Chung, &
Sher, 2014a). Unidimensionality is compatible with several different
models, including complex, direct causal relations between AUD items
(MacCoun, 2013). The fact that this, and prior work (Hagman & Cohn,
2011), support a unidimensional model may also be related to our use of
single rather than multiple items to measure the 11 AUD criteria (Watts
et al., 2021). The actual instrument used to measure AUD contributes to
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variability in both difficulty (Lane et al., 2016) and discrimination (Vize
& Lane, 2022) parameters across studies, where apparently minor dif-
ferences in how the questions are administrated or worded can have an
important effect on the estimates (Lane et al., 2016). The items were
administrated in Swedish, and it is possible that there exist some
important nuances compared to how they are phrased in other lan-
guages, such as English, and that in turn may have impacted on the
results and their generalizability to other countries. Our use of single
items with binary responses to assess each criterion may also fail to
capture a more nuanced picture. For instance, the measure on time spent
only refer to actual drinking days, and as such do not capture time spent
recovering from drinking the day after the drinking day. Also, all ana-
lyses were based on self-reported survey information, which could
induce social desirability or recall bias, and this needs to be kept in mind
when interpreting the results. The fact that we have not done any
external validation analysis of the AUD scale should also be kept in
mind. Finally, while we have shown that the scale measures particularly
severe AUD more precisely than mild AUD, we lack any quantitative
standards for how much better this measurement is.

Key-strengths of the study include a large and nationally represen-
tative sample of older adolescents in Sweden. The measure of AUD
included all 11 criteria of AUD in DSM-5, rather than proxy measures
derived from other instruments. Our use of IRT also allowed us to make a
more fine-grained assessment of the psychometric properties of the AUD
scale than what would be the case if relying solely on more traditional
techniques such as factor analysis. Instead of providing an overall
assessment of the AUD scale, IRT facilitates the assessment of the AUD
scale’s psychometric properties at different levels of AUD severity. Using
DSM-5 criteria provides updated information on AUD using the latest
version of the DSM and the general population sample makes our results
generalizable to the wider target population of Swedish older Swedish
adolescents.

5. Conclusion

This large, general population study shows that DSM-5 measures
severe AUD with higher precision than mild AUD in older adolescents.
This, together with the fact that most older adolescents who meet
criteria for AUD have mild AUD, raises challenges to how well the DSM-
5 measures AUD in general population samples of older adolescents.
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