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ORIGINAL ARTICLE

DSM-5 Latent Classes of Alcohol Users among Treatment Seeking Older Adults

Anna Mejldala, Kjeld Andersena,b,c,d, Randi Bilberga, S€oren M€ollerb, and Anette Søgaard Nielsena,c

aUnit of Clinical Alcohol Research, Institute of Clinical Research, University of Southern Denmark, Odense, Denmark; bOPEN, Odense Patient
Data Explorative Network, Odense University Hospital, Odense, Denmark; cBRIDGE, Brain Research – Inter-Disciplinary Guided Excellence,
University of Southern Denmark, Odense, Denmark; dDepartment of Mental Health Odense, Region of Southern Denmark, Odense, Denmark

ABSTRACT
Objective: Understanding the variation of alcohol use disorder (AUD) among a clinical sample of
patients aged 60 and older, by identifying latent classes of AUD and exploring risk factors and
outcomes of treatment associated with the class. Method: We used the Danish subsample
(n¼ 341) from the Elderly Study. Latent class analysis was used to identify classes based on the 11
symptoms of DSM-5 AUD. We analyzed the associations between class membership and sociode-
mographic variables, alcohol consumption, and drinking-related outcome of treatment. Results:
Three latent classes were identified. Individuals in the low-symptomatic class (34.85%) displayed
low endorsement of DSM-5 criteria “Withdrawal”, “Time Spent”, “Less activities” compared to the
other classes, and had fewest drinks per drinking day. Individuals in the moderate-symptomatic
class (32.69%) were most likely to be intoxicated in hazardous situations, and those in the high-
symptomatic class (32.47%) displayed, with a few exceptions, the highest probabilities of all DSM-
5 criteria. Female gender, living alone and prior AUD treatment was associated with increased risk
of being in the high-symptomatic class. No difference between classes was found with respect to
years with AUD and frequency of drinking days, and latent class membership had no effect on
drinking outcome after treatment, when controlling for baseline. Conclusions: Three classes of
DSM-5 AUD among older adults in treatment emerged, displaying a low-moderate-high distribu-
tion, advocating for a unidimensional construct of DSM-5 AUD. Although different with respect to
baseline risk factors, no strong connection between DSM-5 latent class and alcohol consumption
after AUD treatment was found.

HIGHLIGHTS

� Among 341 older alcohol use disorder (AUD) outpatients, three latent classes of DSM-5
AUD emerged.

� The classes of DSM-5 AUD displayed a low-moderate-high endorsement of DSM-5 AUD
characteristics.

� The three classes had similar alcohol-related treatment outcomes.

KEYWORDS
DSM-5; alcohol use
disorder; older adults; latent
class analysis

Introduction

In the western world, the number and rates of older adults
with alcohol problems are growing (Alpert, 2014; Barry &
Blow, 2016), but knowledge about characteristics of DSM-5
alcohol use disorders (AUDs) among older adults is sparse
(Behrendt et al., 2018; Kuerbis, Hagman, & Sacco, 2013) and
there is still limited research on outcomes of treatment and
adapted interventions for this patient group (Andersen
et al., 2019; Bhatia, Nadkarni, Murthy, Rao, & Crome, 2015;
Kuerbis & Sacco, 2013).

In 2013, the fifth revised version of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) (American
Psychiatric Association, 2013) was published. While previous
versions of DSM had operated with two separate diagnoses
for problematic alcohol use (abuse and dependence), DSM-5

introduced a dimensional construct of one single AUD with
increasing severity. A tri-categorized severity scale was estab-
lished, the diagnostic threshold being presented at least two
out of potentially 11 symptoms within the last year. Thus,
two to three AUD symptoms are considered as mild AUD,
four to five symptoms define moderate AUD, and six or
more symptoms are considered severe AUD.

The clinical population of individuals with problematic
alcohol use is a broad and heterogeneous group, and the
proportion of elderly seeking treatment for AUD is growing
(Nielsen, Nielsen, Lolk, & Andersen, 2010). Most countries
have increased life expectancy and an ageing population,
and rates of alcohol use are higher among current and
future older adults (Connor, Haber, & Hall, 2016), com-
pared to only a few decades ago. Although they drink less
alcohol per year compared to younger adults, they drink
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almost as frequently (Hallgren, H€ogberg, & Andreasson,
2009). Older adults may be more exposed than younger to
the physiological effects of drinking alcohol, (Anderson,
Scafato, & Galluzzo, 2012; Barry & Blow, 2016). Thus AUD
is a common health concern, and due to the change in dem-
ography, also projected to rise as the number of older adults
increases (DiBartolo & Jarosinski, 2017; Han, Moore,
Sherman, Keyes, & Palamar, 2017).

Studies have also indicated that the AUDs among the
treatment-seeking older adults in general are less severe than
what is seen among middle aged and younger individuals,
and that treatment of older adults with AUD is more often
successful (Lemke & Moos, 2003; Oslin, Pettinati, &
Volpicelli, 2002; Satre, Mertens, Arean, & Weisner, 2004;
Wieben, Nielsen, Nielsen, & Andersen, 2018). However, the
clinical group of older adults is also even more heteroge-
neous than the clinical group of middle-aged individuals
(Fingerhood, 2000; Kuerbis, Moore, Sacco, & Zanjani, 2016),
since it – not surprisingly – include both alcohol problems
arising late in life and AUD, that has persisted a very long
time (Bakhshi & While, 2015; Emiliussen, Andersen, &
Nielsen, 2017; Emiliussen, Nielsen, & Andersen, 2017;
Fingerhood, 2000). Thus, it is likely that there are distinct
classes to be identified in the clinical group of older adults,
and that those may be helpful in treatment planning. To our
knowledge, no study has yet examined the functioning of
DSM-5 AUD in a clinical sample of older adults, and how it
relates to outcome of treatment.

Two main statistical methods have developed to charac-
terize and validate functioning of severity scales like DSM-5
AUD: factor analysis and latent class analysis (LCA). Studies
using factor analysis, a variable-centered approach which
focuses on the underlying constructs represented by symp-
toms measured, suggest that DSM-5 has an unidimensional
structure e.g. (Castaldelli-Maia et al., 2015; Kuerbis et al.,
2013; Mewton, Slade, McBride, Grove, & Teesson, 2011).
This finding describes, however, the functionality of DSM
items, and not the population on which DSM is applied.

In LCA, a person-centered approach, the goal is to create
and characterize a discrete latent variable based on a cross-
classification of the observed responses to symptoms by
individuals within the sample. The LCA method assumes
that a number of mutually exclusive latent subtypes may be
used to represent the symptom endorsement profiles of each
subject (McCutcheon, 1987).

Following the revised version of DSM, four studies have
explored the heterogeneity of DSM-5 symptoms by means
of LCA in a few, distinct populations, ranging from samples
of college students to past year drinkers in the US and
Brazil (Casey, Adamson, & Stringer, 2013; Castaldelli-Maia
et al., 2014; Rinker & Neighbors, 2015; Swift et al., 2016).
Finding between 2 and 4 latent subgroups, common for all
four studies was a class structure representing the low-mod-
erate-high distribution of DSM-5 AUD symptoms. Yet so
far, no studies have investigated DSM-5 symptoms in clin-
ical samples by means of LCA, and the question remains
whether there are any, fewer or additional latent subtypes

among those who enter treatment for AUD, and if these
potential subtypes differ in their response to treatment.

This article presents the first study on the typology of
older adult DSM-5 AUD symptoms using a clinical sample,
namely a sample of Danish adults age 60 and above from
the Elderly study (Andersen et al., 2015) and relating out-
comes of treatment to the found classes.

The objective of this study was to 1) examine whether
there were distinct classes of older adults in treatment on
DSM-5 AUD, and 2) determine whether demographic fac-
tors as age, sex, cohabiting with significant others and edu-
cation, but also frequency and quantity of alcohol use and
prior treatment are associated with class membership; and
3) investigate whether the found classes are related to drink-
ing-related outcome of treatment.

Method

Sample

The data for this study stem from the baseline assessment of
the Danish part of the ELDERLY Study, one of the
RESCueH studies (Søgaard Nielsen et al., 2016). Detailed
information about the overall study is provided in Andersen
et al. (2015) and the primary outcome of the overall study is
presented (Andersen et al., 2019). In addition, specific AUD
details from the Elderly Study can be found in Behrendt
et al. (2018).

Briefly, the Elderly study developed and tested an out-
patient behavior therapy program for AUD according to
DSM-5 for adults aged 60 or older. The study was con-
ducted as a multi-center blinded, randomized controlled
trial at six different sites (Denmark: Copenhagen, Odense,
Aarhus; United States: Albuquerque; Germany: Munich,
Dresden) between spring 2014 and spring 2017. A total of
341 patients were enrolled in the three outpatient clinics
participating in Denmark. Enrolled patients were random-
ized to either Motivational Enhancement Therapy (MET), or
MET with an add-on session based on the Community
Reinforcement Approach (CRA). A series of assessment
instruments, including the Mini International
Neuropsychiatric Interview (M.I.N.I.), the Form-90, and
WHO Quality of Life, were collected at different time points
(baseline, 4 weeks, 12weeks, 26weeks, 52weeks) for every
participant. In this article, we utilize data from the baseline
and 26weeks assessment.

Measures

To asses DSM-5 AUD and years of AUD, the M.I.N.I. ver-
sion 5.0.0 (Sheehan et al., 1998) was used, expanded with
two questions on craving in the alcohol section.

The 11 symptoms were TOLERANCE, WITHDRAWAL,
drinking more than intended (LOSS OF CONTROL), unsuc-
cessful attempts to reduce or stop drinking (DESIRED
CONTROL), spending a great deal of time getting alcohol
or recovering from the effects of alcohol (TIME SPENT),
giving up important activities (LESS ACTIVITIES),
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continuing to drink despite physical or psychological health
problems (PHYSICAL/PSYCHOLOGICAL), drinking in sit-
uations with major role obligations (RESPONSIBLE ROLE),
using alcohol in physically hazardous situations
(HAZARDOUS SITUATIONS), continued use despite social
problems (SOCIAL/INTERPERSONAL), and CRAVING.

Prior treatment was assessed by the tailor-made question
“Have you ever been in treatment (inpatient or outpatient)
for addiction problems in the past?” and refers to any kind
of addiction problem.

Drinking measures were assessed by Form-90 (Miller &
Boca, 1994). We calculated drinking days and drinks per
drinking day over a 30-day period by using day 60-31 before
baseline and the 30 days before 26-weeks follow-up. At base-
line, we deemed this approach of using days 60-31 to give a
more precise picture of patients’ pretreatment alcohol con-
sumption, considering that the decision to enter treatment
and first contact may have an immediate impact on alcohol
consumption amount and pattern, combined with the fact
that the first contact to the outpatient clinic can be up to
three weeks prior to entering treatment and conducting the
baseline assessment.

Statistical analysis

LCA (McCutcheon, 1987) was used to find distinct latent
DSM-5 classes based on the 11DSM-5 AUD symptoms.

In the beginning of the study, there was a misunder-
standing between the interviewers. If the participant met cri-
teria of DSM-IV dependence, some of the interviewers did
not ask for the abuse and craving criteria of the DSM-5
questionnaire and therefore have missing items. Information
from n¼ 57/341 (16.7%) was missing for “Responsible role”,
“social/interpersonal”, and “hazardous situations”, and from
n¼ 43/341 (12.6%) for “Craving”. Hence, the missingness of
these items is related to some of the observed data and were
assumed to be missing at random (MAR). The Expectation
Maximization algorithm used gives in this case consistent,
asymptotically efficient and asymptotically normal estimates
(Lanza, Collins, Lemmon, & Schafer, 2007).

To select the appropriate number of classes and maximize
model fit, one to six-class models were fit to the data
and compared.

We examined several test statistics to determine the best
fitting model: the Bayesian Information Criterion (BIC), the
Akaike information criteria (AIC), the Consistent Akaike
Information Criterion (CAIC), and the sample-size-adjusted
BIC (SABIC). We also utilized the bootstrap likelihood ratio
test (BLRT) (Dziak & Lanza, 2016) as it proves to be a very
consistent statistical indicator for deciding on the number of
classes (Nylund, Asparouhov, & Muth�en, 2007).

We evaluated the final model fit by examining the vari-
able-specific entropy contribution (Entropy), the average
posterior probabilities (AvePP), and evaluating fulfillment of
the local independence assumption. For entropy, values
>0.80 indicate a good classification of cases into classes,
while AvePP values>0.70 indicate well-separated classes
(Nylund-Gibson & Choi, 2018). The local independence
assumption, assuming local independence of the indicator
variables conditional on class membership, was relaxed in
cases where it was violated (p< 0.05) to allow for direct
effects between indicators as recommended in Hagenaars
(1988) and Vermunt and Magidson (2016).

We used the “3-step method with covariates or distal out-
comes” (3-step method) approach implemented in
LatentGold (Bakk, Tekle, & Vermunt, 2013; Vermunt, 2010)
to estimate the association between covariates characterizing
the classes separately for each covariate or distal outcome.

The covariates at baseline were demographic variables
age, sex, cohabiting with a significant other, having more
than 10 years of education, number of DSM-5 symptoms
endorsed, years of AUD and prior treatment reported at
baseline. Furthermore, the number of days drinking the past
30 days and mean drinks per drinking day were chosen both
as baseline covariates and distal outcomes at the 26-week
follow-up.

The 3-step method utilizes a bias-adjusted method to
determine covariate effects which is recommended over
standard methods (Heron, Croudace, Barker, & Tilling,
2015), especially in the case of low entropy. For all covari-
ates and distal outcomes, we chose proportional maximum

Table 1. Characteristics of patients: Sociodemographics, age of onset, actual consumption before baseline and severity of alcohol
use disorder.

Female (n¼ 122) Male (n¼ 219) All subjects (n¼ 341)

Demographics
Gender (female, %) – – 35.8
Age in years, median (IQR) 65 [62;69] 64 [62;68] 64(62;68)
Cohabiting (yes, %) 35.3 49.8 44.6
Education (10 years or more, %) 42.6 44.0 43.5
Alcohol-related measures
Drinking days, median (IQR) 24.5 [6;30] 27 [13;30] 26 [12;30]
Drinks per drinking day, median (IQR) 7.1 [4.0;10.8] 9.3 [5.6;15.0] 8.4 [5;13.5]
Prior treatment (Yes, %)a 56.6 64.8 61.8
Age of AUD onset, median (IQR)b 50 [40; 59.5] 45 [30; 57] 47 [35; 58]
DSM-5 AUD diagnosis (%)c

Mild 6.1 7.5 7.0
Moderate 16.7 20.6 19.2
Severe 77.2 71.9 73.8
aMissing 43 (26,17) due to nonresponse.
bMissing 80 (58,22) due to patient not being able to recollect age of onset.
cMissing 28 (20,8) due to incorrect registration.
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likelihood as estimation technique, except in the case of con-
tinuous distal outcomes, where the proportional BCH
method was preferred, since it is less sensitive to violations
of distributional assumptions (Vermunt & Magidson, 2016).

Finally, to understand whether eventual differences per
class on drinking outcomes persisted, even when adjusting
for the equivalent baseline drinking measure, we conducted
linear regressions on complete cases, assigning patients to
classes based on their highest posterior probability. This is
shown to be a conservative method which underestimates
the relationship between outcome and class membership
(Vermunt, 2010). However, it was the most feasible
approach, since the 3-step approach, described above, does
not allow mixtures of distal outcome and covariates.

All statistical analyses were conducted in Stata 15 and
LatentGold 5.1 (Vermunt & Magidson, 2016).

Results

Baseline characteristics

As presented in Table 1, the median number of drinks per
drinking day (1 drink ¼ 12 gram of pure alcohol) was 8.4
for the whole sample, and the median number of drinking
days per month was 26 for the total sample. Over half of
the total sample reported having had prior treatment, and
the median age of AUD onset was 47 years.

Of the total sample, only 7% met criteria for a mild
AUD, 19.2% met criteria for a moderate AUD, and by far
the largest part of the sample, 73.8%, met the criteria for a
severe AUD according to DSM-5.

Results of fitting the latent class models

LCA models with 1–6 classes were estimated (Table 2). The
statistical indicators were inconclusive, with the BIC and
CAIC favoring the 2-class model, the AIC the 4-class model,
and the SABIC the 3-class model. The BLRT did provide
evidence for a 3-class model, and no evidence for a 4-class
model on a p< 0.05 level (p¼ 0.07). Therefore, the 3-class
model was chosen as final solution.

Entropy for the final 3-class model was low at 0.59 which
indicates that class separation is not at a very high level. On
the other hand, AvePP ranged from 0.80 to 0.83 indicating
that although not all patients’ DSM-5 AUD patterns were
perfectly represented by the three classes, allocation to the
classes has a high level of certainty.

Best solution characteristics

The class proportion and response probabilities for each of
the 11DSM-5 symptoms can be seen in Table 3 and are
additionally visualized in Figure 1. The three classes were
labeled Class 1, the “low symptomatic class” (corresponding
to 34.85% of the participants); Class 2, the “moderate symp-
tomatic class” (corresponding to 32.69% of the participants);
and Class 3, the “high symptomatic class” (corresponding to
32.47% of the participants).

For each of the 11DSM-5 symptoms, Class 1, the “low
symptomatic class”, had slightly lower probabilities of
endorsement than Class 2 and generally lower probabilities
of endorsement than Class 3. Significantly lower probabil-
ities than both Class 2 and Class 3 were found for DSM-5
symptoms “Withdrawal”, “Time Spent”, “Less activities”.
Class 1 had a significant lower probability than Class 2 for
DSM-symptoms “Social/Interpersonal”, while there was a
significant difference in Class 3 on “Tolerance”. Especially
low, though not significantly different from the other classes,
were the two symptoms “Hazardous situations” (0.23%) and
“Responsible role” (0.99%), indicating that participants in
this group very seldom drank in situations where they were
physically at risk or had problems with their alcohol intake
in connection with situations, where they carry a
responsibility.

Class 2, the “moderate symptomatic class”, was character-
ized by having medium-high probabilities of endorsing each
of the 11DSM-5 symptoms. Significant differences were
found for “Tolerance”, where the likelihood of meeting this
criterion was significantly lower than Class 3; on the other
hand, there was a significantly higher probability of meeting
the symptoms “Hazardous situations”. For symptoms “Time
spent” and “Withdrawal”, this class had both significantly
higher probabilities than Class 1 and significantly lower
probabilities of endorsement than Class 3. Furthermore,
there were significant differences to Class 1 on the symp-
toms “Less activities” and “Social/Interpersonal”, where par-
ticipants in Class 2 were more likely to meet these
symptoms. Individuals in this class were very likely to con-
tinue drinking despite physical or psychological problems
(86.78%) and experiencing social or interpersonal problems
(86.89%) and had the highest probabilities of all three classes
of endorsing the symptoms “Hazardous situations” (33.87%)
and “Responsible role” (38.55%).

Class 3, the “high symptomatic class”, with few excep-
tions, had the highest probability of endorsing any one

Table 2. Model fit statistics.

LL BIC(LL) AIC(LL) CAIC(LL) SABIC(LL) df p Value�
1-Cluster �1959.98 3984.11 3941.96 3995.11 3949.22 330
2-Cluster �1879.18 3892.49 3804.36 3915.49 3819.53 318 <0.001
3-Cluster �1859.28 3922.67 3788.56 3957.67 3811.65 306 <0.001
4-Cluster �1845.18 3964.46 3784.36 4011.46 3815.37 294 0.07
5-Cluster �1834.60 4013.29 3787.21 4072.29 3826.13 282 0.32
6-Cluster �1826.02 4066.11 3794.05 4137.11 3840.89 270 0.49
3-Cluster with adjustment�� �1844.50 3916.44 3766.99 3955.44 3792.72 302 <0.001���
�
p Value from the BLRT.��
direct effects between (Loss of Control and Less activities), (Loss of Control and Craving), (Physical/Psychological and Tolerance), (Physical/
Psychological and Interpersonal).���
compared to 3-cluster without adjustments, 4 Cluster BLRT p value was 0.48 over adjusted 3-cluster.
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DSM-5 symptom, with significant differences to Class 1 on
the symptoms “Less activities” and “Physical/Psychological”,
to Class 2 on the symptoms “Hazardous situations”, and to
both other classes on “Tolerance”, “Withdrawal” and “Time
spent”. The probability of all symptoms was above 70%,
apart from “Hazardous situations” (11.65%) and
“Responsible role” (30.95%). Nearly all individuals in this
group experienced irresistible craving (99.19%), and related
to this, drinking more than they intended (99.27%) and con-
tinuing to drink despite having physical or psychological
problems (95.00%).

Comparison of covariates and outcomes across classes

The distribution of covariates by expected latent class mem-
bership (Table 4) revealed several differences between
classes.

Generally, patients most likely belonging to Class 1 and
Class 2 did not differ from each other significantly on most
covariates. Only exception was gender, where individuals
most likely classified in Class 2 were less likely to be female

(18.0%) compared to Class 1 (37.0%) and Class 3 (52.3%).
Likewise, all three classes differed in the mean number of
DSM-5 symptoms endorsed, going from 4.4 symptoms at
average in Class 1 to 6.8 symptoms in Class 2 and 8.5 symp-
toms in Class 3. In addition, Class 1 had significantly fewer
drinks per drinking day (7.5) compared to Class 2 (10.5)
and Class 3 (11.2).

Of the individuals most likely classified in Class 3, signifi-
cantly fewer were living with a significant other (26.0%),
compared to Classes 1 (52.6%) and 2 (54.4%).

On the other hand, individuals most likely classified in
Class 3 had a significantly higher probability of having had
prior treatment (77.8%), compared to Class 2 (60.5%) and
Class 1 (48.4%).

Finally, we examined the distribution of outcomes at the
26-weeks follow-up by expected class membership (Table 5).
Patients most likely in Class 2 did not differ significantly
from the two other groups. Patients in Class 1 had signifi-
cantly more drinking days (12.2) than Class 3 (7.1).

Linear regression on complete data with the modal
assignment found similar effects of class as in Table 5 in the

Table 3. Class proportions and response probabilities.

Criteria Class 1 “low symptomatic” Class 2 “moderate-symptomatic” Class 3 “high symptomatic”

34.85% 32.69% 32.47%
Tolerance 57.88%3 55.1%3 79.31%1,2

Withdrawal 49.62%2,3 74.12%1,3 88.9%1,2

Loss of control 70.53% 72.85% 99.27%
Desired control 72.67% 78.83% 82.9%
Time spent 14.99%2,3 66.42%1,3 91.38%1,2

Less activities 23.19%2,3 45.00%1 98.72%1

Physical/Psychological 71.61%3 86.78% 95.00%1

Responsible role 0.23% 38.55% 30.95%
Hazardous situations 0.99% 33.87%3 11.65%2

Social/Interpersonal 55.36%2 86.89%1 77.2%
Craving 78.27% 78.97% 99.19%

In each column, superscript numbers indicate significant differences between latent classes regarding the specific criteria.
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Figure 1. Class proportions.
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unadjusted models, however, no effect of latent class on fol-
low-up drinking days (Class 2: b ¼ �1.28, 95% CI [�4.59;
2.03], p¼ 0.446; Class 3: b ¼ �3.05, 95% CI [�6.10; 0.00],
p¼ 0.050; Class 1 as reference) were found when adjusting
for the corresponding baseline covariate (detailed results can
be provided at request).

Discussion

This is the first LCA study of DSM-5 symptoms on older
adults in AUD treatment. The objective of the study was to
examine if there were distinct classes of older adults with
AUD based on DSM-5 AUD symptoms and whether mem-
bership in those classes was associated with specific covari-
ates or would have any implications on outcome
of treatment.

Overall, our findings indicate that there are three classes
of about the same size of treatment seeking older adults
within DSM-5 AUD, roughly representing the low-moder-
ate-high distribution. We also found that class separation is
not at a high level, this contributes to the idea of a unidi-
mensional construct of DSM-5 AUD. The distribution of
DSM-5 AUD was highly skewed in our sample with 73.8%
having severe AUD. One could speculate, given a unidimen-
sional structure, that with a larger sample consisting of
more individuals with mild AUD, we would probably find
more classes representing groups with increasing severity of
DSM-5 AUD. Furthermore, this is in line with the few other
population-based studies which also support a unidimen-
sional model, identifying unobserved classes of individuals
who differ in relation to severity, rather than the pattern, of
the diagnostic criteria they encounter (Casey et al., 2013;
Castaldelli-Maia et al., 2014; Rinker & Neighbors, 2015).
Differing on the fact that our study investigates a clinical
sample, of which all are diagnosed with AUD by DSM-5,
this additionally advocates for a unidimensional structure of
DSM-5, even in subsamples of the general population.

The only DSM-5 symptoms which differed significantly
between all three groups were “Time spent” and
“Withdrawal”, implying that the more severe the AUD, the
higher the probability of spending substantial time in
obtaining alcohol, drinking, or in recovering from the effects
of alcohol. Compared to this, it seems that the probability of
having drinking-related social or interpersonal problems,
spending less time working, enjoying hobbies or being with
others already rises to a high level when going from the
“low symptomatic” to the “moderate symptomatic” Class.
On the other hand, the likelihood of increased tolerance first
seems to accelerate when going from the “moderate
symptomatic” to the “high symptomatic” Class.

Other salient findings relate to the distribution of covari-
ates across the latent classes. The “high symptomatic” Class
were living more alone and had more often had prior treat-
ment, which is also supported by other studies (Colpaert,
De Maeyer, Broekaert, & Vanderplasschen, 2013; Kirouac,
Stein, Pearson, & Witkiewitz, 2017).

At the same time more than half of this class were
female, which was significantly more than in the other two
groups, and double the percentage of Class 2, the “moderate
symptomatic class”. There is evidence that women with sub-
stance use disorders, in general, are less likely than their
male counterparts to enter treatment over their lifetime e.g.
(Alvanzo et al., 2014; Khan et al., 2013), and less likely to
enter specific AUD outpatient treatment (Edlund, Booth, &
Han, 2012). This higher threshold for entering treatment
could lead to a selected group of women with more severe
AUD in treatment, and in course explain the higher per-
centage of women in the “high symptomatic class”.
Furthermore, women generally experience more biological
and social consequences of drinking than men (Lev-Ran, Le
Strat, Imtiaz, Rehm, & Le Foll, 2013; Nolen-Hoeksema &
Hilt, 2006) and, compared to men, women in AUD treat-
ment are seen to experience increased complications in
domains of employment, medical and psychiatric function-
ing (Foster, Peters, & Marshall, 2000; Hernandez-Avila,

Table 4. Distribution of covariates.

Class 1 “low symptomatic” Class 2 “moderate-symptomatic” Class 3 “high symptomatic” p

Demographics
Gender (female, %) 37.02,3 18.01,3 52.31,2 0.0019
Age in years, mean 64.9 65.4 65.1 0.66
Cohabiting (%) 52.63 54.43 26.01,2 0.0014
Education (10 years or more, %) 50.4 41.0 38.3 0.15
Alcohol related measures
Number of drinking days over 30 days, mean 21.5 20.7 18.5 0.31
Drinks per drinking day over 30 days, mean 7.52,3 10.51 11.21 0.0014
Prior treatment (Yes, %) 48.43 60.53 77.81,2 0.00089
Years of AUD, mean 19.2 19.2 20.1 0.84
Number of DSM-5 AUD criteria endorsed, mean 4.42,3 6.81,3 8.51,2 <0.001

In each column, superscript numbers indicate differences between latent classes on log-odds or mean outcome (p< 0.05) based on Wald chi-square tests.

Table 5. Distribution of drinking-related outcomes 6months after baseline.

Class 1 “low symptomatic” Class 2 “moderate-symptomatic” Class 3 “high symptomatic” p

Alcohol related measures 6 months after baseline
Number of drinking days over 30 days, mean 12.23 9.6 7.11 0.038
Drinks per drinking day over 30 days, mean 3.4 5.5 4.1 0.22

In each column, superscript numbers indicate differences between latent classes on log-odds or mean outcome (p< 0.05) based on Wald chi-square tests.
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Rounsaville, & Kranzler, 2004), which could also contribute
to the overrepresentation of women in the “high symptom-
atic class”, as DSM-5 covers all of these aspects.

No differences were found between latent classes with
respect to the reported number of years of AUD, although
the most severe class displayed the highest probability of
prior treatment. This could indicate that AUD does not
develop over time in severity but may have distinct severity-
classes that occur separately.

Finally, we found no differences across latent classes in the
mean number of drinking days at baseline, and although
there was a difference detected in number of drinking days at
follow-up, this difference was not significant when adjusting
for baseline. Combining this with the fact that the number of
drinks per drinking day was only significantly lower for the
“low symptomatic” class at baseline, indicates that alcohol
consumption frequency and quantity are not necessarily
clearly related to DSM-5 AUD severity. Similar results on the
association between consumption patterns and AUD diagnos-
tic can be found in (Dawson, 2000; Keyes, Geier, Grant, &
Hasin, 2009; McBride, Teesson, Baillie, & Slade, 2011).

Limitations

The sample is restricted to a population of treatment seeking
older adults, which inhibits the generalization of our study
to a general population of older adults with regular drinking
habits or with AUD. Furthermore, the sample size is rela-
tively small. This can also be the cause of another limitation,
namely that entropy in the LCA model estimated is low,
indicating that the classes are not that distinguishable.
Lastly, due to software restrictions, all tests of continuous
covariates ignore the fact that these are not necessarily nor-
mally distributed. This is convenient and asymptotically
valid, but not statistically efficient.

Conclusion

LCA identified three groups of roughly equal size of older
adults with AUD in a clinical sample, with distinctive socio-
demographic characteristics. The results support a unidi-
mensional model of DSM-5 AUD severity, identifying
unobserved classes of individuals who differ in relation to
severity, rather than the pattern of the diagnostic criteria.

Acknowledgements

We acknowledge the contribution of all study participants, therapists,
interviewers, and student helpers.

Declaration of interest

No potential conflict of interest was reported by the authors.

Funding

This study was funded by the Lundbeck Foundation, Denmark, which
had no role in study design, collection, analysis and interpretation of

data, writing of the report, and decision to submit the article for
publication.

References

Alpert, P. T. (2014). Alcohol abuse in older adults: An invisible popula-
tion. Home Health Care Management & Practice, 26(4), 269–272.
doi:10.1177/1084822314527765

Alvanzo, A. A. H., Storr, C. L., Mojtabai, R., Green, K. M., Pacek,
L. R., La Flair, L. N., … Crum, R. M. (2014). Gender and race/eth-
nicity differences for initiation of alcohol-related service use among
persons with alcohol dependence. Drug and Alcohol Dependence,
140, 48–55. doi:10.1016/j.drugalcdep.2014.03.010

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). Washington, DC: American
Psychiatric Association.

Andersen, K., Behrendt, S., Bilberg, R., Bogenschutz, M. P., Braun, B.,
Buehringer, G., … Søgaard Nielsen, A. (2020). Evaluation of adding
the community reinforcement approach to motivational enhance-
ment therapy for adults aged 60 years and older with DSM-5 alco-
hol use disorder: a randomized controlled trial. Addiction, 115(1):
69–81. doi:10.1111/add.14795

Andersen, K., Bogenschutz, M. P., B€uhringer, G., Behrendt, S., Bilberg,
R., Braun, B., … Nielsen, A. S. (2015). Outpatient treatment of
alcohol use disorders among subjects 60þ years: Design of a
randomized clinical trial conducted in three countries (Elderly
Study). BMC Psychiatry, 15(1), 280. doi:10.1186/s12888-015-0672-x

Anderson, P., Scafato, E., & Galluzzo, L. (2012). Alcohol and older peo-
ple from a public health perspective. Annali dell’Istituto Superiore di
Sanit�a, 48(3), 232–247. doi:10.4415/ANN_12_03_04

Bakhshi, S., & While, A. E. (2015). Older people and alcohol use.
Gastrointestinal Nursing, 13(Suppl 10), S27–S32. doi:10.12968/gasn.
2015.13.Sup10.S27

Bakk, Z., Tekle, F. B., & Vermunt, J. K. (2013). Estimating the associ-
ation between latent class membership and external variables using
bias-adjusted three-step approaches. Sociological Methodology, 43(1),
272–311. doi:10.1177/0081175012470644

Barry, K. L., & Blow, F. C. (2016). Drinking over the lifespan: Focus
on older adults. Alcohol Research: Current Reviews, 38(1), 115–120.

Behrendt, S., Braun, B., Bilberg, R., B€uhringer, G., Bogenschutz, M.,
Søgaard Nielsen, A., … Andersen, K. (2018). DSM-5 alcohol use
disorder features among treatment-seeking older adults. SUCHT,
64(4), 185–196. doi:10.1024/0939-5911/a000550

Bhatia, U., Nadkarni, A., Murthy, P., Rao, R., & Crome, I. (2015).
Recent advances in treatment for older people with substance use
problems: An updated systematic and narrative review. European
Geriatric Medicine, 6(6), 580–586. doi:10.1016/j.eurger.2015.07.001

Casey, M., Adamson, G., & Stringer, M. (2013). Empirical derived
AUD sub types in the US general population: A latent class analysis.
Addictive Behaviors, 38(11), 2782–2786. doi:10.1016/j.addbeh.2013.
06.022

Castaldelli-Maia, J. M., Silveira, C. M., Siu, E. R., Wang, Y.-P.,
Milhorança, I. A., Alexandrino-Silva, C., … Martins, S. S. (2014).
DSM-5 latent classes of alcohol users in a population-based sample:
Results from the Sao Paulo Megacity Mental Health Survey, Brazil.
Drug and Alcohol Dependence, 136, 92–99. doi:10.1016/j.drugalcdep.
2013.12.012

Castaldelli-Maia, J. M., Wang, Y.-P., Borges, G., Silveira, C. M., Siu,
E. R., Viana, M. C., … Andrade, L. H. (2015). Investigating dimen-
sionality and measurement bias of DSM-5 alcohol use disorder in a
representative sample of the largest metropolitan area in South
America. Drug and Alcohol Dependence, 152, 123–130. doi:10.1016/j.
drugalcdep.2015.04.024

Colpaert, K., De Maeyer, J., Broekaert, E., & Vanderplasschen, W.
(2013). Impact of addiction severity and psychiatric comorbidity on
the quality of life of alcohol-, drug- and dual-dependent persons in
residential treatment. European Addiction Research, 19(4), 173–183.
doi:10.1159/000343098

SUBSTANCE USE & MISUSE 7

https://doi.org/10.1177/1084822314527765
https://doi.org/10.1016/j.drugalcdep.2014.03.010
https://doi.org/10.1111/add.14795
https://doi.org/10.1186/s12888-015-0672-x
https://doi.org/10.4415/ANN_12_03_04
https://doi.org/10.12968/gasn.2015.13.Sup10.S27
https://doi.org/10.12968/gasn.2015.13.Sup10.S27
https://doi.org/10.1177/0081175012470644
https://doi.org/10.1024/0939-5911/a000550
https://doi.org/10.1016/j.eurger.2015.07.001
https://doi.org/10.1016/j.addbeh.2013.06.022
https://doi.org/10.1016/j.addbeh.2013.06.022
https://doi.org/10.1016/j.drugalcdep.2013.12.012
https://doi.org/10.1016/j.drugalcdep.2013.12.012
https://doi.org/10.1016/j.drugalcdep.2015.04.024
https://doi.org/10.1016/j.drugalcdep.2015.04.024
https://doi.org/10.1159/000343098


Connor, J. P., Haber, P. S., & Hall, W. D. (2016). Alcohol use disor-
ders. Lancet (London, England), 387(10022), 988–998. doi:10.1016/
S0140-6736(15)00122-1

Dawson, D. A. (2000). Drinking patterns among individuals with and
without DSM-IV alcohol use disorders. Journal of Studies on
Alcohol, 61(1), 111–120. doi:10.15288/jsa.2000.61.111

DiBartolo, M. C., & Jarosinski, J. M. (2017). Alcohol use disorder in
older adults: Challenges in assessment and treatment. Issues in
Mental Health Nursing, 38(1), 25–32. doi:10.1080/01612840.2016.
1257076

Dziak, J. J., & Lanza S. T. (2016). LCABootstrap SAS macro users’ guide
(version 4.0). Retrieved from http://methodology.psu.edu

Edlund, M. J., Booth, B. M., & Han, X. (2012). Who seeks care where?
Utilization of mental health and substance use disorder treatment in
two national samples of individuals with alcohol use disorders.
Journal of Studies on Alcohol and Drugs, 73(4), 635–646. doi:10.
15288/jsad.2012.73.635

Emiliussen, J., Andersen, K., & Nielsen, A. S. (2017). Why do some
older adults start drinking excessively late in life? Results from an
Interpretative Phenomenological Study. Scandinavian Journal of
Caring Sciences, 31(4), 974–983. doi:10.1111/scs.12421

Emiliussen, J., Nielsen, A. S., & Andersen, K. (2017). Identifying risk
factors for late-onset (50þ) alcohol use disorder and heavy drinking:
A systematic review. Substance Use & Misuse, 52(12), 1575–1588.
doi:10.1080/10826084.2017.1293102

Fingerhood, M. (2000). Substance abuse in older people. Journal of the
American Geriatrics Society, 48(8), 985–995. doi:10.1111/j.1532-5415.
2000.tb06900.x

Foster, J. H., Peters, T. J., & Marshall, E. J. (2000). Quality of life meas-
ures and outcome in alcohol-dependent men and women. Alcohol
(Fayetteville, N.Y.), 22(1), 45–52. doi:10.1016/S0741-8329(00)00102-6

Hagenaars, J. A. (1988). Latent structure models with direct effects
between indicators: Local dependence models. Sociological Methods
& Research, 16(3), 379–405. doi:10.1177/0049124188016003002

Hallgren, M., H€ogberg, P., & Andreasson, S. (2009). Alcohol consump-
tion among elderly European Union citizens. Retrieved from
https://www.folkhalsomyndigheten.se/contentassets/7cd72ed524ff4c2-
fa01558c5c6b61392/alcohol-consumption-among-elderly-european-union-
citizens-2009.pdf

Han, B. H., Moore, A. A., Sherman, S., Keyes, K. M., & Palamar, J. J.
(2017). Demographic trends of binge alcohol use and alcohol use
disorders among older adults in the United States, 2005–2014. Drug
and Alcohol Dependence, 170, 198–207. doi:10.1016/j.drugalcdep.
2016.11.003

Hernandez-Avila, C. A., Rounsaville, B. J., & Kranzler, H. R. (2004).
Opioid-, cannabis- and alcohol-dependent women show more rapid
progression to substance abuse treatment. Drug and Alcohol
Dependence, 74(3), 265–272. doi:10.1016/j.drugalcdep.2004.02.001

Heron, J. E., Croudace, T. J., Barker, E. D., & Tilling, K. (2015). A
comparison of approaches for assessing covariate effects in latent
class analysis. Longitudinal and Life Course Studies, 6(4), 15.

Keyes, K. M., Geier, T., Grant, B. F., & Hasin, D. S. (2009). Influence
of a drinking quantity and frequency measure on the prevalence
and demographic correlates of DSM-IV alcohol dependence.
Alcoholism: Clinical and Experimental Research, 33(5), 761–771. doi:
10.1111/j.1530-0277.2009.00894.x

Khan, S., Okuda, M., Hasin, D. S., Secades-Villa, R., Keyes, K., Lin, K.-
H., … Blanco, C. (2013). Gender differences in lifetime alcohol
dependence: Results from the National Epidemiologic Survey on
Alcohol and Related Conditions. Alcoholism: Clinical and
Experimental Research, 37(10), 1696–1705. doi:10.1111/acer.12158

Kirouac, M., Stein, E. R., Pearson, M. R., & Witkiewitz, K. (2017).
Viability of the World Health Organization quality of life measure
to assess changes in quality of life following treatment for alcohol
use disorder. Quality of Life Research, 26(11), 2987–2997. doi:10.
1007/s11136-017-1631-4

Kuerbis, A., Moore, A. A., Sacco, P., & Zanjani, F. (2016). Alcohol and
aging: Clinical and public health perspectives. Cham: Springer
International Publishing.

Kuerbis, A., & Sacco, P. (2013). A review of existing treatments for
substance abuse among the elderly and recommendations for future
directions. Substance Abuse: Research and Treatment, 2013(7),
13–37. doi:10.4137/SART.S7865

Kuerbis, A. N., Hagman, B. T., & Sacco, P. (2013). Functioning of alco-
hol use disorders criteria among middle-aged and older adults:
Implications for DSM-5. Substance Use & Misuse, 48(4), 309–322.
doi:10.3109/10826084.2012.762527

Lanza, S. T., Collins, L. M., Lemmon, D. R., & Schafer, J. L. (2007).
PROC LCA: A SAS procedure for latent class analysis. Structural
Equation Modeling: A Multidisciplinary Journal, 14(4), 671–694. doi:
10.1080/10705510701575602

Lemke, S., & Moos, R. H. (2003). Outcomes at 1 and 5 years for older
patients with alcohol use disorders. Journal of Substance Abuse
Treatment, 24(1), 43–50. doi:10.1016/s0740-5472(02)00321-5

Lev-Ran, S., Le Strat, Y., Imtiaz, S., Rehm, J., & Le Foll, B. (2013).
Gender differences in prevalence of substance use disorders among
individuals with lifetime exposure to substances: Results from a large
representative sample. The American Journal on Addictions, 22(1),
7–13. doi:10.1111/j.1521-0391.2013.00321.x

McBride, O., Teesson, M., Baillie, A., & Slade, T. (2011). Assessing the
dimensionality of lifetime DSM-IV alcohol use disorders and a
quantity-frequency alcohol use criterion in the Australian popula-
tion: A factor mixture modelling approach. Alcohol and Alcoholism
(Oxford, Oxfordshire), 46(3), 333–341. doi:10.1093/alcalc/agr008

McCutcheon, A. L. (1987). Latent class analysis (No. 64). Sage. doi:10.
4135/9781412984713

Mewton, L., Slade, T., McBride, O., Grove, R., & Teesson, M. (2011).
An evaluation of the proposed DSM-5 alcohol use disorder criteria
using Australian national data. Addiction, 106(5), 941–950. doi:10.
1111/j.1360-0443.2010.03340.x

Miller, W. R., & Boca, F. K. D. (1994). Measurement of drinking
behavior using the Form 90 family of instruments. Journal of Studies
on Alcohol. Supplement, 12, 112–118. doi:10.15288/jsas.1994.s12.112

Nielsen, B., Nielsen, A. S., Lolk, A., & Andersen, K. (2010). Elderly
alcoholics in outpatient treatment. Danish Medical Bulletin, 57(11),
A4209.

Nolen-Hoeksema, S., & Hilt, L. (2006). Possible contributors to the gen-
der differences in alcohol use and problems. The Journal of General
Psychology, 133(4), 357–374. doi:10.3200/GENP.133.4.357-374

Nylund, K. L., Asparouhov, T., & Muth�en, B. O. (2007). Deciding on
the number of classes in latent class analysis and growth mixture
modeling: A Monte Carlo simulation study. Structural Equation
Modeling: A Multidisciplinary Journal, 14(4), 535–569. doi:10.1080/
10705510701575396

Nylund-Gibson, K., & Choi, A. (2018). Ten frequently asked questions
about latent class analysis. Translational Issues in Psychological
Science, 4(4), 440–461. doi:10.1037/tps0000176

Oslin, D. W., Pettinati, H., & Volpicelli, J. R. (2002). Alcoholism treat-
ment adherence: Older age predicts better adherence and drinking
outcomes. The American Journal of Geriatric Psychiatry, 10(6),
740–747. doi:10.1097/00019442-200211000-00013

Rinker, D. V., & Neighbors, C. (2015). Latent class analysis of DSM-5
alcohol use disorder criteria among heavy-drinking college students.
Journal of Substance Abuse Treatment, 57, 81–88. doi:10.1016/j.jsat.
2015.05.006

Satre, D. D., Mertens, J. R., Arean, P. A., & Weisner, C. (2004). Five-
year alcohol and drug treatment outcomes of older adults versus
middle-aged and younger adults in a managed care program.
Addiction, 99(10), 1286–1297. doi:10.1111/j.1360-0443.2004.00831.x

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janavs, J.,
Weiller, E., … Dunbar, G. C. (1998). The Mini-International
Neuropsychiatric Interview (M.I.N.I.): The development and valid-
ation of a structured diagnostic psychiatric interview for DSM-IV
and ICD-10. J Clin Psychiatry, 59 (Suppl 20), 22–33. Quiz 34–57.

Søgaard Nielsen, A., Nielsen, B., Andersen, K., Roessler, K. K.,
B€uhringer, G., Bogenschutz, M., … The RESCueH Research Group.
(2016). The RESCueH Programme: Testing new non-pharmacologic
interventions for alcohol use disorders: Rationale and methods.
European Addiction Research, 22(6), 306–317. doi:10.1159/000447398

8 A. MEJLDAL ET AL.

https://doi.org/10.1016/S0140-6736(15)00122-1
https://doi.org/10.1016/S0140-6736(15)00122-1
https://doi.org/10.15288/jsa.2000.61.111
https://doi.org/10.1080/01612840.2016.1257076
https://doi.org/10.1080/01612840.2016.1257076
http://methodology.psu.edu
https://doi.org/10.15288/jsad.2012.73.635
https://doi.org/10.15288/jsad.2012.73.635
https://doi.org/10.1111/scs.12421
https://doi.org/10.1080/10826084.2017.1293102
https://doi.org/10.1111/j.1532-5415.2000.tb06900.x
https://doi.org/10.1111/j.1532-5415.2000.tb06900.x
https://doi.org/10.1016/S0741-8329(00)00102-6
https://doi.org/10.1177/0049124188016003002
https://www.folkhalsomyndigheten.se/contentassets/7cd72ed524ff4c2fa01558c5c6b61392/alcohol-consumption-among-elderly-european-union-citizens-2009.pdf
https://www.folkhalsomyndigheten.se/contentassets/7cd72ed524ff4c2fa01558c5c6b61392/alcohol-consumption-among-elderly-european-union-citizens-2009.pdf
https://www.folkhalsomyndigheten.se/contentassets/7cd72ed524ff4c2fa01558c5c6b61392/alcohol-consumption-among-elderly-european-union-citizens-2009.pdf
https://doi.org/10.1016/j.drugalcdep.2016.11.003
https://doi.org/10.1016/j.drugalcdep.2016.11.003
https://doi.org/10.1016/j.drugalcdep.2004.02.001
https://doi.org/10.1111/j.1530-0277.2009.00894.x
https://doi.org/10.1111/acer.12158
https://doi.org/10.1007/s11136-017-1631-4
https://doi.org/10.1007/s11136-017-1631-4
https://doi.org/10.4137/SART.S7865
https://doi.org/10.3109/10826084.2012.762527
https://doi.org/10.1080/10705510701575602
https://doi.org/10.1016/s0740-5472(02)00321-5
https://doi.org/10.1111/j.1521-0391.2013.00321.x
https://doi.org/10.1093/alcalc/agr008
https://doi.org/10.4135/9781412984713
https://doi.org/10.4135/9781412984713
https://doi.org/10.1111/j.1360-0443.2010.03340.x
https://doi.org/10.1111/j.1360-0443.2010.03340.x
https://doi.org/10.15288/jsas.1994.s12.112
https://doi.org/10.3200/GENP.133.4.357-374
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1037/tps0000176
https://doi.org/10.1097/00019442-200211000-00013
https://doi.org/10.1016/j.jsat.2015.05.006
https://doi.org/10.1016/j.jsat.2015.05.006
https://doi.org/10.1111/j.1360-0443.2004.00831.x
https://doi.org/10.1159/000447398


Swift, W., Slade, T., Carragher, N., Coffey, C., Degenhardt, L., Hall, W., &
Patton, G. (2016). Adolescent predictors of a typology of DSM-5 alcohol
use disorder symptoms in young adults derived by latent class analysis
using data from an Australian Cohort Study. Journal of Studies on
Alcohol and Drugs, 77(5), 757–765. doi:10.15288/jsad.2016.77.757

Vermunt, J., & Magidson, J. (2016). Technical guide for latent GOLD 5.1:
Basic, advanced, and Syntax. Belmont, MA: Statistical Innovations Inc.

Vermunt, J. K. (2010). Latent class modeling with covariates: Two
improved three-step approaches. Political Analysis, 18(4), 450–469.
doi:10.1093/pan/mpq025

Wieben, E. S., Nielsen, B., Nielsen, A. S., & Andersen, K. (2018).
Elderly alcoholics compared to middle-aged alcoholics in outpatient
treatment – 6-month follow-up. Nordic Journal of Psychiatry, 72(7),
506–511. doi:10.1080/08039488.2018.1522373

SUBSTANCE USE & MISUSE 9

https://doi.org/10.15288/jsad.2016.77.757
https://doi.org/10.1093/pan/mpq025
https://doi.org/10.1080/08039488.2018.1522373

	Abstract
	Introduction
	Method
	Sample
	Measures
	Statistical analysis

	Results
	Baseline characteristics
	Results of fitting the latent class models
	Best solution characteristics
	Comparison of covariates and outcomes across classes

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	Declaration of interest
	References


