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Abstract (300 words)

Background: The Montgomery-Asberg Depression Rating Scale (MADRS) is commonly
used to examine depressive symptoms in clinical settings, including facilities treating patients
for alcohol addiction. No studies have examined the validity of the MADRS compared to an
established clinical diagnostic tool of depression in this population. This study aimed to
examine: 1) the validity of the MADRS compared to a clinical diagnosis of a depressive
disorder (using the Structured Clinical Interview for DSM-IV (SCID)) in patients seeking
treatment for alcohol dependence (AD); 2) whether the validity of the MADRS differs by
type of SCID-based diagnosis of depression; and 3) which items contribute to the optimal

predictive model of the MADRS compared to a SCID diagnosis of a depressive disorder.

Methods: Individuals seeking treatment for AD and admitted to an inpatient unit were
administered the MADRS at day 2 of their detoxification program. Clinical diagnoses of AD
and depression were made via the Structured Clinical Interview for the Diagnostic and

Statistical Manual of Mental Disorders-1V at the beginning of treatment.

Results: In total, 803 participants were included in the study. The MADRS demonstrated low
overall accuracy relative to the clinical diagnosis of depression with an area under the curve
of 0.68. The optimal threshold for balancing sensitivity and specificity identified by the
Euclidean distance was >14. This cut-point demonstrated a sensitivity of 66%, a specificity of
60%, a positive predictive value of 50% and a negative predictive value of 75%. The
MADRS performed slightly better for major depressive disorders compared to alcohol-
induced depression. Items related to lassitude, concentration and appetite slightly decreased

the accuracy of the MADRS.
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Conclusion: The MADRS does not appear to be an appropriate substitute for a diagnostic
tool among alcohol-dependent patients. The MADRS may, however, still be a useful

screening tool assuming careful consideration of cut-off scores.

Key words: Alcohol-Related Disorders, Depression, Dual Diagnosis, Sensitivity and

Specificity, ROC Curve
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Introduction

Among individuals with mood disorders, approximately 22% have a comorbid
substance use disorder (Conway et al., 2006), while 25% of individuals with addictive
disorders report mood disorders within the past year (Kessler et al., 1996). These data suggest
a high degree of co-morbidity between these two mental health problems. Indeed, a recent
meta-analysis of epidemiological surveys examining comorbid substance use, mood disorders
and anxiety found that mood disorders were three times more prevalent among those with
alcohol dependence (AD) (Lai et al., 2015). Additionally, increased depressive and AD
symptoms severity (Burns et al., 2005, Sullivan et al., 2005) increases the likelihood of
seeking treatment for addiction, resulting in higher rates of depression within populations
admitted to addiction treatment facilities (Tolliver and Anton, 2015, Kodl et al., 2007). High
quality care for these individuals relies on accurate diagnosis of depressive symptoms to
establish the optimal course of treatment for both depression and addiction.

The Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental
Disorders (SCID) is considered one of the gold standard examinations to diagnose depression
(Cohen, 1998). However, a SCID administration is time consuming for patients and clinicians
and requires extensive administrator training (Biometrics Research Department, Cohen,
1998). Therefore, in clinical settings and research studies, there is an increased tendency to
employ brief screening questionnaires for detecting depressive symptoms (Henkel et al.,
2004, Mitchell et al., 2012). While brief measures are useful tools to minimize the burden of
administration, their usefulness is determined by their accuracy compared to gold standard
assessment via clinical interview. The Montgomery-Asberg Depression Rating Scale
(MADRS) is one of the most commonly used depression measures in research and clinical
settings (Behzadifar et al., 2015, Mrazek et al., 2014). The MADRS has been found to have

strong psychometric properties among patients with depressive disorders (Hawley et al.,
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2002, Williams and Kobak, 2008) and has shown to discriminate between depression severity
levels (Muller et al., 2000, Muller et al., 2003). The MADRS was specifically developed to
be sensitive to changes in depressive symptoms over time, making it a particularly useful tool
for monitoring patients undergoing treatment and participants involved in clinical trials
(Montgomery and Asberg, 1979).

The MADRS has minimal focus on querying somatic symptoms. Therefore, it may
be useful in identifying depression in the AD population where somatic comorbidity is
common. This has previously been demonstrated in other populations where somatic overlap
of symptoms occurs, e.g. bariatric surgery patients (Duarte-Guerra et al., 2016), patients with
Parkinson’s disease (Leentjens et al., 2000) and geriatric populations with ovarian cancer
(Rhondali et al., 2015). These studies found the MADRS to have a high sensitivity and
specificity compared to a clinical diagnosis of a depressive disorder. However, given the
potential for symptom overlap between depression and AD, some MADRS items, such as
those focussing on appetite loss or concentration difficulties, may decrease the accuracy of
this scale in determining depression. It is therefore useful to examine which items contribute
most strongly to the accurate detection of depression in patients with AD. To date, the short
versions of the MADRS have not been validated in an AD population.

Due to the overlap of symptoms and the bidirectional relationship between AD and
depression, it is often difficult for health professionals to differentiate between depression
induced by AD (henceforth referred to as alcohol-induced depression) and primary
depression (e.g. major depression) (Tolliver and Anton, 2015). Current treatment approaches
for differentiating between these two categories of depression among AD inpatients involves
patients undergoing a period of abstinence to determine whether the depressive symptoms
remain or subside (Dongier, 2005). As pharmacological treatment for patients with co-morbid

depression and AD has been associated with improved AD outcomes (Pettinati et al., 2010),
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providing treatment during the early stages of AD treatment may increase the likelihood of
successful outcomes. However, it has also been suggested that as alcohol-induced depression
is a consequence of AD symptoms, depressive symptoms may subside with abstinence
rendering the use of medication unnecessary, costly and burdensome (Pettinati, 2004).
Therefore, being able to differentiate between alcohol-induced and primary depression may
assist clinicians in determining the optimal treatment approach.. Therefore, there is value in
exploring the effectiveness of the MADRS in detecting both depression types in AD
population.

While the MADRS is commonly used to examine depression among those with AD
(Muhonen et al., 2011, Muhonen et al., 2008, Gual et al., 2003), no studies have assessed its
validity as a diagnostic tool for depression compared to a gold standard diagnostic tool, such
as the SCID, in these patients. This study therefore aimed to examine 1) the validity of the
MADRS among an inpatient group seeking treatment for AD through exploring its
sensitivity, specificity, positive and negative predictive power at different thresholds
compared to a SCID diagnosis of a depressive disorder; 2) whether the validity of the
MADRS differs by type of SCID-based diagnosis of depression (i.e. alcohol-induced versus
major depression); and 3) which items contribute to the optimal predictive model of the

MADRS compared to a SCID diagnosis of a depressive disorder.

Methods

Participants and Procedures

The data for this study were extracted from a larger database held by the National
Institute on Alcohol Abuse and Alcoholism (NIAAA). This database included a sample of

individuals seeking treatment for AD and admitted to an inpatient unit at the National
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Institutes of Health (NIH) Clinical Center for an NIAAA alcohol detoxification program. The
inpatient detoxification period lasted approximately 30 days.

Participants were recruited from December 2006 to June 2016 through physicians’
referrals, word of mouth, community outreach, NIH websites, and online and newspaper
advertisements. Participants were evaluated and received patient care under the NIAAA
screening protocols approved by the appropriate NIH Institutional Review Boards.
Individuals who were phone-screened for potential participation to the alcohol detoxification
program were provided with relevant information on the program. Those interested and
eligible were scheduled for inpatient admission. After they signed a written consent form,
they were administered a battery of screening tests. Further assessments were administered
on day 2 and throughout the remainder of the inpatient stay. The MADRS was administered
on the 2" day of the inpatient detoxification period via interview by trained clinical staff. The
SCID interview was administered approximately 10 days after admission.

Inclusion criteria for this analysis were a current diagnosis of AD according to the
DSM for Mental Disorders, 4th Edition, Text-revised (DSM-IV-TR) and available baseline
MADRS data (measured on day 2 of admission). Lifetime diagnosis of bipolar disorder,

schizophrenia or other psychotic disorders were exclusion criteria for this analysis.
Main Assessments/Measures

Clinical psychiatric diagnosis: The SCID (First et al., 2002) was used for diagnosing all axis

1 disorders including AD and depressive disorders. Depressive disorders included the
following: alcohol induced-mood disorders, major depressive disorders (recurrent, single
episode and unspecified), dysthymic disorders, medical mood disorders, current bereavement
and depressive disorders not otherwise specified. The timeframe for current disorders

included a cluster of symptoms present during the same 2-week period occurring within the
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past month. Henceforth, a DSM diagnosis of depression refers to a diagnosis based on the

SCID.

Depressive Symptoms: The MADRS, a 10-item scale (range: 0-60), was used to examine

scores for depressive symptoms over the past week (e.g. reported sadness, inner tension,
etc.)(Montgomery and Asberg, 1979). Previous studies have recommended the following
severity estimates based on the MADRS score: 0 to 6 = no depression; 7 to 19 = mild
depression; 20 to 34 = moderate depression; >34 = severe depression (Snaith et al., 1986,

Herrmann et al., 1998).

Demographic characteristics: Gender, age, years of education and race were collected for all

participants during screening.

Additional Assessments/Measures

The following clinical and research assessments/measures were collected during the

inpatient detoxification period and were used for this analysis:

Alcohol drinking: A 90-day Timeline Follow-Back (TLFB) (Sobell and Sobell, 1992)

guestionnaire was used to determine alcohol consumption prior to admission. The TLFB is a
semi-structured interview aimed at estimating daily alcohol consumption. Several outcome
measures can be inferred from the TLFB, including: total drinks, number of drinking days,

number of heavy drinking days, and average number of drinks per drinking day.

Alcohol Dependence Severity (ADS): The ADS is a 25 item self-report scale (range: 0-47)

used to measure the severity of AD (Skinner and Allen, 1982).

Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar): To evaluate

the severity of alcohol withdrawal and if necessary, its appropriate medical treatment, the 10-

item CIWA-Ar (range: 0-67) (Sullivan et al., 1989) was administered approximately every 2
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to 4 hours or according to clinical judgement, for approximately the first week of admission.
An overall maximum CIWA-Ar score was calculated using the highest CIWA-Ar
measurement taken across the seven days. Benzodiazepine dose was recorded by clinicians

each time it was administered.

Statistical analysis

Descriptive statistics were used to evaluate patients’ characteristics. Comparisons of
the characteristics between those with and without a diagnosis of any DSM depressive
disorder were performed using an independent two-sample t-test for continuous variables and
Chi-squared test for categorical variables. To assess the performance of the MADRS at
baseline at predicting a SCID diagnosis of a depressive disorder, empirical receiver operating
characteristics (ROC) curves were constructed using estimates of sensitivity and 1-specificity
for each cut-point. Positive predictive values (PPV) and negative predictive values (NPV)
were also estimated. The area under the ROC curve (AUC) was then estimated and
categorized as either having low accuracy (>0.5 and <0.7), moderate accuracy (>0.7 and
<0.9), or high accuracy (>0.9) (Cairney et al., 2007). The minimum Euclidean distance was
used to define the point on the ROC curve that is closest to a perfect predictor (i.e. sensitivity
of 100% and a false positive rate of zero). The sample with a SCID diagnosis of a depressive
disorder were then split into alcohol-induced and primary major depressive disorders. ROC
curves were applied to each of these groups to determine if the type of diagnosis impacted the
accuracy of the MADRS compared to the SCID diagnosis. There were insufficient numbers
to assess other categories of depressive disorders (e.g. dysthymia). Lastly, we constructed
ROC curves for each individual item of the MADRS among the entire sample, the alcohol-

induced depression group and the major depressive disorder group. A series of univariate
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logistic regression models were used to assess the predictive performance of each item on the
MADRS. Items were ranked by their Akaike Information Criterion (AIC) to determine which
items contribute the most to the optimal overall model of the MADRS compared to a SCID
diagnosis of a depressive disorder. AIC is a better measure for model comparison than AUC;
it can be thought of as an estimate of the out of sample predictive error. Separate multi-
variate models were fit with increasing number of items. The AUC for the model with the
lowest AIC is reported. Higher ranking items were combined to determine which
combination of items provided an optimal AUC and to allow the removal of any redundant
items. The alpha level for determining statistical significance was set at 0.05. All statistical

analyses were conducted with SAS version 9.2 (SAS Institute, Cary, NC).

Results

Sample

A total of 803 participants met the inclusion criteria and were included in the analysis.
Sample characteristics are reported in Table 1. Briefly, the overall sample included 571
males (71.1%), had an average age of 43.0 years (Standard Deviation (SD)=10.5) and the
predominant race was Caucasian (n = 423; 52.7%). In addition to AD, 42.4% of the sample

had one or more DSM diagnoses of current dependence for another substance.

<<Insert Table 1 here>>

MADRS accuracy for detecting depression among inpatients with AD
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There were 302 (37.6%) participants with a current DSM-1V-TR diagnosis of a
depressive disorder identified by the SCID. A comparison of characteristics between those
with and those without a diagnosis of a depressive disorder can be found in Table 1.
Sensitivity, specificity, PPV and NPV for MADRS scores ranging from 7 to 26 can be found
in Table 2. The MADRS demonstrated low overall accuracy relative to a clinical diagnosis
for discriminating between those with and those without a SCID diagnosis of a depressive
disorder. The AUC was 0.68, which was statistically significant, ¥2 (df = 1, N = 803) = 65.07,
P < 0.0001 (Figure 1). The optimal threshold for balancing sensitivity and specificity
identified by the minimum Euclidean distance was >14. At this cut-point, the MADRS
correctly identified 66% of depression cases (sensitivity) and 60% of non-cases for
depression (specificity). Only 50% of cases identified as depression by the MADRS, using
the >14 cut-point, were classified as such by the SCID diagnosis (PPV), while 75% of
patients who were identified by the MADRS (score of <14) as non-cases of depression were

classified as such according to the SCID (NPV).

<<Insert Table 2 here>>

<<Insert Figure 1 here>>

SCID diagnosis of alcohol-induced depression

Among the clinically depressed patients, 167 (55.3%) had a SCID diagnosis of alcohol-
induced depression. We applied a ROC curve to this subgroup (Figure S1 and Table S1). The

MADRS demonstrated low overall accuracy with an AUC of 0.64. The optimal threshold for
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balancing sensitivity and specificity identified by an Euclidean distance optimal threshold of
>14, the same threshold identified for the overall sample. This cut-point demonstrated a

sensitivity of 62%, a PPV of 33%, a specificity of 60% and a NPV of 83%.

SCID diagnosis of a major depressive disorder

Among the clinically depressed patients, 82 (27.2%) of the sample had a SCID diagnosis of a
major depressive disorder. The ROC curve demonstrated an AUC of 0.73 (Figure S2 and
Table S2). The optimal threshold for balancing sensitivity and specificity identified by an
Euclidean distance optimal threshold of >18, slightly higher than that observed for the overall
sample. This cut-point demonstrated a sensitivity of 61%, a PPV of 29%, a specificity of 76%

and a NPV of 92%.

ROC curve analyses of individual MADRS items

The ROC curve for each individual item of the MADRS among the entire sample, the
alcohol-induced depression group and the major depressive disorder group revealed that in all
three models the items: “lassitude”, “concentration difficulties” and “reduced appetite”
slightly decreased the MADRS accuracy. When the overall model was run without these
three items, the AUC increased to 0.69 with an Euclidean distance optimal threshold of 11.
This cut-point demonstrated a sensitivity of 61%, a PPV of 52%, a specificity of 66% and a
NPV of 74%. For the alcohol-induced depression group, “pessimistic thoughts” also slightly
decreased the accuracy of the MADRS. When “lassitude”, “concentration difficulties”,
“reduced appetite” and “pessimistic thoughts” were removed from the model, the AUC was
0.64 with an Euclidean distance optimal threshold of 8. This cut-point demonstrated a
sensitivity of 65%, a PPV of 34%, a specificity of 58% and a NPV of 83%. In the major
depressive disorder group inner tension slightly decreased the AUC. When “lassitude”,

“concentration difficulties”, “reduced appetite” and “inner tension” were removed from the
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model, the AUC was 0.75 with an Euclidean distance optimal threshold of 10. This cut-point

demonstrated a sensitivity of 70%, a PPV of 28%, a specificity of 71% and a NPV of 93%.

Discussion

To our knowledge, this study is the first to examine the validity of the MADRS in an
alcohol-dependent sample. The results of this study indicate that the MADRS does not have
strong predictive capabilities for balancing sensitivity and specificity of a depressive
diagnosis among alcohol-dependent individuals recently hospitalized in an inpatient
detoxification setting. The ROC curve analysis demonstrated a low AUC with the optimal
cut-point demonstrating a high rate of false positives and negatives. The MADRS has shown
good discriminate properties between those with and without a DSM diagnosis of depression
among other clinical settings. Duarte-Guerra and colleagues found a 13/14 cut score on the
MADRS demonstrated a sensitivity of 85% and specificity of 81% among bariatric surgery
patients (Duarte-Guerra et al., 2016). Similarly, Leentjens et al. found a 14/15 cut score
among patients with Parkinson’s Disease had a sensitivity of 88% and a specificity of 89%
(Leentjens et al., 2000), and Rhondali et al. found a cut score of 16 to have a 88% sensitivity
and 91% specificity in elderly patients with ovarian cancer (Rhondali et al., 2015). The
present study failed to replicate these findings in an alcohol-dependent inpatient sample. The
optimal cut-point identified by the Euclidean distance was 14; however, as this cut-point had
a relatively low sensitivity and specificity, we are unable to endorse the use of a cut-point for
identifying potential depression using the MADRS. This finding may be due to AD and
depression both being mental health conditions rather than one being a physical condition, as
was the case with the previous studies (Leentjens et al., 2000, Rhondali et al., 2015, Duarte-
Guerra et al., 2016). Distinguishing between the two conditions may be more difficult among

our study sample due the possibility of alcohol-induced depressive symptoms. It is
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conceivable that these symptoms would have been examined more thoroughly during the
SCID interview compared to the MADRS and this could have resulted in different
interpretations of these symptoms, contributing to discrepancies between a clinical diagnosis
of depression and the MADRS scores. Additionally, this finding may indicate that the
MADRS alone is not enough to measure depression in an AD sample due to the multilayered
and complex nature of addiction. Irrespectively, both the MADRS and a DSM diagnosis
theoretically measure the same construct (i.e. depression), therefore one would expect greater
convergence between these measures (Bagozzi et al., 1991). The findings from this study lead
to question the construct validity of the MADRS among this specific population, i.e. alcohol-
dependent individuals.

While the MADRS did not demonstrate strong properties as a diagnostic tool among
this sample, the cut-points may still prove to be useful for screening in different settings. For
example, settings which have adequate resources to conduct follow-up diagnostic interviews
can allow for a higher number of false positive results. In these settings a lower cut-point (i.e.
>6 or >7) could be used to reduce the number of diagnostic interviews required while
maximizing sensitivity. In settings where resources are scarce or where false positives need to
be minimized, for instance when recruiting participants for a research study, a higher cut-
point (i.e. >19 or >20) could be used. When examining the ROC curves among alcohol-
induced depression and major depressive disorders, a slightly higher overall AUC was found
for the group with a major depressive disorder. This may indicate that the MADRS is a better
measure of depression when it is independent from AD as opposed to depression that may be
secondary to AD. While the AUC was slightly higher for this group, in terms of the cut-point
for optimizing sensitivity and specificity, this improvement was mostly exhibited through an

increase in specificity, where sensitivity remained low.
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Examination of the individual items of the MADRS demonstrated the items
“lassitude”, “concentration difficulties” and “reduced appetite” were associated with a
decrease in AUC for the overall model. This finding may be due to these somatic symptoms
potentially being related to patients” AD. While the overall change in AUC was not large
after removing these items, the fact that the AUC did increase shows that these items could
potentially be removed from the MADRS without impacting its validity in this population,
thus decreasing burden on clinicians or researchers administering the tool. However, this
speculation needs to be further tested in order to directly assess the potential validity of such
modified MADRS.

This study should be seen in light of its strengths and limitations. This study has one
of the largest sample sizes used to evaluate MADRS in a targeted sample (Leentjens et al.,
2000, Duarte-Guerra et al., 2016, Rhondali et al., 2015). The inpatient setting allowed for a
careful monitoring of alcohol abstinence and withdrawal. Limitations include the difficulties
associated with diagnosing depression in an alcohol-dependent population during the early
phase of detoxification, particularly when differentiating alcohol-induced and non-alcohol
induced depression. It is important to note, however, that when exploring these groups
separately and together there were no significant changes in the AUC, sensitivity or
specificity for the MADRS scores. Further limitations were the difference in length of time
over which symptoms were assessed (1 week for MADRS, 1 month for SCID) and the
difference in administration time between the SCID interview (approximately 10 days after
admission) and the MADRS (day 2 of admission). While these factors may have caused some
discrepancy between the two measures, this is likely to have been moderately offset through
both tools accounting for symptoms within a recent timeframe. Of note, such limitations are
common in studies of this kind, as previously reported (Gjerdingen et al., 2011). In general, it

is possible that analyzing the MADRS later during the inpatient stay and after the resolution
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of withdrawal symptoms may yield different results, i.e. an improved accuracy of the
measure. However, we tested this hypothesis in our cohort by looking at MADRS
assessments performed later during the inpatient stay: the accuracy of the MADRS was not
improved but the overall cut points were lower because scores had reduced during the alcohol
detoxification (data not shown).

Future research could replicate this work in a different setting, such as among alcohol-
dependent patients seeking treatment for AD in an outpatient setting and/or among
individuals seeking treatment for depression with comorbid AD to examine this group as an
intermediate phenotype. Furthermore, while our sample included patients diagnosed from
2006 to 2016 via the DSM-1V, future work is needed to replicate this work in patients with
the recently implemented DSM-5. Finally, future research should focus on comparing the
MADRS and other tools to one another, specifically in an alcohol-dependent population. For
example, previous research has demonstrated that the Patient Health Questionnaire, a 9-item
self-administered measure based upon the diagnostic criteria of the DSM, has good
sensitivity and specificity (Delgadillo et al., 2011) and strong psychometric properties (Dum
et al., 2008) in a substance abuse setting. The Beck Depression Inventory, a 21-item self-
administered measure typically used to gauge depression severity, also has good
psychometric properties among alcohol and other drugs users (McPherson and Martin, 2010,
Dum et al., 2008).

In conclusion, the results of this study indicate the MADRS administered early at
admission may not be a suitable tool for determining the presence of a depressive disorder in
AD inpatient populations, when conducting a full SCID interview is not possible. The lack of
convergence between the MADRS scores and a SCID-based DSM-1V diagnosis of
depression highlights a potential lack of construct validity of the MADRS in this population.

While the MADRS may still be useful as a screening tool to minimize the number of
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diagnostic interviews required, the findings from this study have significant implications for
use of the MADRS in gauging depressive symptoms at the beginning of alcohol treatment
and for determining eligibility in clinical trials. Clinicians and researchers should carefully
consider the strengths and weaknesses of this tool before employing it in alcohol-dependent

patients.
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Legend to Figure

Figure 1. Receiver Operating Characteristic curve demonstrating an area under of the curve
of 0.68 for the 10-item Montgomery-Asberg Depression Rating Scale scores compared to
Structured Clinical Interview for a DSM diagnosis of a depressive disorder, with an optimum

threshold of 14 using the Euclidean distance.



533  Table 1. Comparison of demographics and characteristics between those with and without a

534  Structured Clinical Interview for a DSM diagnosis of a depressive disorder.

Measure Positive No Overall Sample | Between
Depressive Depressive Group P-
Disorder Disorder Value
Diagnosis Diagnosis
Number of subjects 302 (37.6%) | 501 (62.4%) | 803 (100%)
Gender: n (%)
Males 195 (64.6%) | 376 (75.0%) | 232 (28.9%) P =0.0017*
Females 107 (35.4%) | 125 (25.0%) | 571 (71.1%)
Age (years): M (SD) 43.1(x10.3) | 43.0(x10.6) | 43.0(x10.5) P =0.8619
Education (years): M (SD) 13.6 (£2.5) 13.6 (£2.7) 13.6 (£2.6) P =0.8861
Race”: n (%)
Caucasian 170 (56.3%) | 253 (50.5%) | 423 (52.7%) P =0.2202
African-American 105 (34.8%) | 205 (40.9%) | 310 (38.6%)
Asian 4 (1.3%) 5 (1.6%) 9 (1.1%)
American Indian/Alaskan 1 (0.3%) 3 (0.6%) 4 (0.5%)
Multiracial 9 (3.0%) 6 (1.2%) 1 (0.1%)
Native Hawaiian/Pacific Islander 0 (0%) 1 (0.2%) 41 (5.1%)
Unknown 13 (4.3%) 28 (5.6%) 15 (1.9%)
Alcohol Dependence Severity: M (SD) 23.2 (£7.8) 19.8 (£8.0) 21.1 (£8.1) P <0.0001*
Timeline Follow-back (last 90 Days): M (SD)
1068.1 1041.1
Total Drinks 1051.3 (x739.7) | P =0.6237
(£760.9) (£727.2)




Number of Drinking Days 70.6 (x22.5) | 71.1(x22.5) | 70.9 (£22.5) P =0.7545

Number of Heavy Drinking Days 66.1 (£25.2) | 65.1 (£27.2) | 65.5(£26.5) P =0.6226

Average number of Drinks per Drinking Day | 14.9 (+8.6) 14.0 (£8.2) 14.3 (£8.3) P =0.1820
Average total dose of benzodiazepines (mg)

53.6 (#87.1) | 35.2(x69.7) |42.2(x77.2) P =0.0019*

administered during inpatient stay: M (SD)
Overall Max CIWA-Ar: M (SD) 9.4 (£6.5) 7.3 (26.0) 8.1 (6.3) P <0.0001*
Other Current Substance Dependence: n (%) 141 (46.7%) | 199 (39.7%) | 346 (42.4%) P =0.053

535  CIWA-Ar= Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised; N=Number;

536 M=Mean; SD=Standard Deviation.

537  “Fisher’s Exact test used due to low cell count.

538  *Statistically significant P<0.05

539




540 Table 2. Sensitivity, specificity, Positive Predictive Value (PPV) and Negative Predictive
541  Value (NPV) for a range of Montgomery-Asberg Depression Rating Scale (MADRS) cut-off
542  scores compared to Structured Clinical Interview for a DSM diagnosis of a depressive

543  disorder.

MADRS All Diagnoses of Depression*
Score Sensitivity | Specificity | PPV | NPV

>6 0.91 0.24 0.42 0.81

>7 0.88 0.27 0.42 0.80

>8 0.85 0.33 0.43 0.79

>9 0.82 0.39 0.45 0.79
>10 0.79 0.43 0.46 0.78
>11 0.76 0.47 0.46 0.77
>12 0.74 0.52 0.48 0.77
>13 0.70 056 | 0.49 0.75
>14 0.66 060 050| 0.74
>15 0.61 0.64| 051 0.73
>16 0.58 0.67 0.52 0.73
>17 0.55 0.72 0.54 0.72
>18 0.48 0.76 0.54 0.71
>19 0.44 0.78 0.55 0.70
>20 0.41 0.81 0.56 0.70
>21 0.38 0.83 0.57 0.69
>22 0.34 0.85 0.58 0.68
>23 0.31 0.87| 058| 0.68




>24 0.29 0.88 0.60 0.67

>25 0.26 0.90 0.62 0.67

>26 0.23 0.92 0.64 0.67

544  *Depression diagnoses included: alcohol induced- mood disorders, major depressive
545  disorders (recurrent, single episode and unspecified), dysthymic disorders, medical mood

546  disorders, current bereavement and depressive disorders not otherwise specified



