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Abstract

In the past half-century, the incidence of major mood disorders reportedly has risen, and onset age,

diminished. Substance-use disorders (SUDs) are commonly comorbid with mood disorders and may

influence their course and outcome. Since secular relationships of these disorders remain unknown, we

evaluated medical records of 421 patients (233 men, 188 women) at first-lifetime admissions for major

depression, mania or mixed bipolar episodes at a public hospital in Italy during 1978–2002, updated

diagnoses to DSM-IV criteria, and compared selected factors between subjects with vs. without SUDs,

seeking evidence of secular trends in SUDs in association with early mood disorders. SUD was diagnosed

in 122 patients (29.0%). SUD risk was greatest in young males. Relative risk (RR) of diagnostic association

with SUDs ranked: mixed states (RR 1.80), mania (RR 1.06), depression (RR 0.55). Annual rates of co-

morbid SUD andmood disorders increased continuously over the 25-yr epoch for all substances (r=0.640,

p<0.001). Age at onset of illness and at first hospitalization (averaging 36 yr and 38 yr) were unrelated to

year of hospitalization in this relatively brief sampling, but patients with SUD were younger at onset and

admission, overall. Clinical Global Impression (CGI) ratings of illness severity at hospitalization and

discharge were stable across years. These findings indicate a secular increase of comorbid SUD among first

admissions for mood disorder, especially in young males, with a parallel increase in the proportion of

bipolar disorder diagnoses over the past quarter of a century.
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Introduction

Prevalence of major mood disorders has reportedly

increased steadily over the past century (Angst, 1985 ;

Klerman and Weissman, 1989). Evidence for such a

secular trend includes higher proportions of hospital

admissions for mood disorders during the years

1950–1980 than in 1920–1949 (Angst, 1985). Also, the

average age at onset for mood disorders may have

decreased (Chengappa et al., 2003 ; Klerman, 1986),

particularly in the late 20th century vs. before

1940 (Klerman, 1976). This increased prevalence of

mood disorders may partly explain increased rates of

suicidal acts among adolescents and young adults

found in some countries in recent decades (Diekstra,

1993 ; Diekstra and Garnefski, 1995 ; Klerman, 1986 ;

Tondo et al., 1999). However, changes in diagnostic

criteria and improved case identification, encouraged

by effective modern treatments for mood disorders,

may well contribute to these trends (Baldessarini,

1970 ; Stoll et al., 1993).

Since there are close links between mood and

substance abuse, another factor that may contribute

to earlier affective morbidity is increased use of

psychoactive substances, including alcohol, cannabis,

stimulants, opioids, anabolic steroids, and others

(Cassidy et al., 2001 ; Regier et al., 1990 ; Sherwood

et al., 2001; Tondo et al., 1999). There is a high preva-

lence of substance use disorder (SUD) among persons

with established bipolar (14–60%) and depressive
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disorders (9–50%) (Cassidy et al., 2001 ; Hendrick et al.,

2000 ; Sherwood et al., 2001), and evidence that SUD

may arise very early in such illnesses (Baethge et al.,

2005 ; Carlson et al., 2000). Conversely, the prevalence

of mood disorders among persons with substance

abuse has averaged y43% (range 12–74%) in recent

years (Brady et al., 1991 ; Kessler et al., 1996 ; Miller

et al., 1989; Regier et al., 1990 ; Strakowski and Del

Bello, 2000), and is particularly high among adoles-

cents and young adults (Deykin et al., 1992 ; Paton

et al., 1977 ; Rabinowitz et al., 1998; Strakowski et al.,

1993).

These considerations led us to test the hypothesis

that reported increases in rates of hospitalization for

major affective illnesses among younger patients in

recent years may have been associated with parallel

increases in early SUDs comorbid with major mood

disorders. To test this hypothesis, we analysed data

obtained in a large clinical sample acquired over the

last 25 yr in a public psychiatric in-patient unit in

Italy characterized by stable staffing and diagnostic

practices across the era.

Method

We identified subjects among patients admitted to the

in-patient psychiatric unit of San Martino General

Hospital in Oristano, the only in-patient psychiatric

facility for a mainly rural catchment area in west-

central Sardinia serving a stable regional population

of y160 000. We systematically reviewed medical

records of all patients diagnosed with a major affective

illness (major depression, mania, or mixed manic-

depressive episode) at the time of first lifetime psy-

chiatric hospitalization during the 25-yr period from

the unit’s opening in July 1978, to the end of December

2002. Since the opening of this specialized unit,

its clinical leadership, diagnostic practices, and

admission policies have been very stable. Moreover,

presence of abuse or dependence on alcohol and

illegal substances has been consistently and routinely

included and documented in admission assessments.

Subjects included in this study had persisting

substance misuse for at least 3 months before hospi-

talization lasting at least 3 d to exclude admissions

for acute intoxication or withdrawal reactions. All

diagnoses were updated in 2003 to meet DSM-IV-TR

criteria and only patients meeting them were

included. Clinical information was collected during

the index hospitalization and at follow-up, with cor-

roboration by a close relative in most cases. DSM-

based Clinical Global Impression (CGI) ratings were

routinely recorded since 1989; for previous years,

retrospective DSM-IV CGI assessments were made

from hospital records and by consensus of the

Oristano co-authors.

Proposed post-hoc analyses of information in

medical records and anonymous reporting of aggre-

gate data were approved by the local institutional

review committee, based on assurance of strict con-

fidentiality and anonymity of subjects, in accordance

with Italian law, with additional review and approval

by the Institutional Review Board of McLean Hospital,

Belmont, Massachusetts, in full compliance with

current US federal guidelines for the privacy of

medical information.

Assessments of factors associated with co-occurring

mood and SUDs included preliminary bivariate

analyses based on ANOVA for continuous data, and

contingency tables (x2) for categorical data. Factors

with suggestive preliminary associations (p<0.10)

were then tested by multivariate logistic regression.

Correlations were tested with Pearson’s linear

regression (r). Statistical significance required p<0.05

in two-tailed tests at defined degrees of freedom (d.f.).

Averages are reported as means with standard devia-

tions (S.D.), and relative risk (RR) ratios are reported

with their computed 95% confidence intervals (CI).

Statistical analyses utilized Statview 51 programs

(SAS Corp., Cary, NC, USA).

Results

The 25-yr sampling yielded 539 patients hospitalized

for the first time with an episode of a major mood

disorder, or 10% of a total of 5351 patients admitted

in the same period; of candidate subjects, 118 were

excluded for not meeting DSM-IV diagnostic criteria

on review, leaving a total of n=421 study subjects [233

men (55.3%) and 188 women (44.7%)]. Minority pro-

portions of the 421 subjects were married (150, 35.6%)

and had received at least high-school education (80,

18.6%), but most were employed (333, 79.1%, includ-

ing students, housewives, and retirees). Estimated age

at onset of illness averaged 35.7 yr (S.D.=15.4, median

32 yr) overall, and age at hospitalization was 37.7 yr

(S.D.=15.8, median 35 yr). The index illness episode

lasted an average of 3.34 months (S.D.=5.58) before

hospitalization.

DSM-IV mood-disorder states associated with first

lifetime hospitalizations ranked: mania (58%), major

depression (26%), and mixed manic-depressive states

(16%). Hospital stays averaged 16.8 d (S.D.=14.5 d).

The CGI score for illness severity at index admission

averaged 4.86 (S.D.=0.81), and the CGI score for

improvement by discharge averaged 2.21 (S.D.=1.04)
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points, representing an average illness improvement

of 52.7% (S.D.=29.2%). Suicide attempts associated

with the index illness episode occurred in 84 patients

(19.9% incidence), and 40 (47.6%) of these acts were

considered violent and potentially lethal (Table 1).

A concurrent DSM-IV SUD was diagnosed in 122 of

the 421 subjects (29.0%). Most patients (89, 73.0%)

received a diagnosis of substance abuse, and 33

(27.0%), substance dependence. The most commonly

abused substance was alcohol (in 87/122 subjects,

71.3%), with lesser rates for cannabis (45 cases, 36.9%),

opiates (16, 13.1%), stimulants (8, 6.72%), and only

rare use of hallucinogens or other substances, <1%).

Abuse of more than one substance was found in 28

out of 122 patients (23.5%, Table 1).

Of note, the prevalence of major mood disorders

among all diagnoses at hospital admission did not

increase significantly during the period of 1978–2002

(r=0.246, p=0.237), remaining at an average of 7.76%

(S.D.=2.79%). However, the prevalence of first admis-

sions for major affective illness associated with SUDs

increased significantly and steadily across the period

studied (r=0.640, p=0.0007), increasing by 1.24% per

year (95% CI 0.54–1.93) (Figure 1). There were signifi-

cant associations with admission year for rates of

abuse of specific substances, ranking: (1) cannabis

(r=0.590, p=0.002), increasing by 0.71% per year

(95% CI 0.29–1.13) ; (2) alcohol (r=0.548, p=0.005),

increasing by 0.82% per year (95% CI 0.28–1.36) ;

(3) stimulants (r=0.491, p=0.013), increasing by

0.23% per year (95% CI 0.06–0.41) ; (4) heroin or other

opiates (r=0.358, p=0.079), increasing by 0.29% per

year (95% CI x0.04 to 0.61) ; moreover, polyabuse

(r=0.502, p=0.011), increased by 0.60% per year (95%

CI 0.15–1.04) (data not shown).

The overall risk of SUD for specific types of affective

episode ranked: (1) mixed bipolar states (42.4%),

Table 1. Characteristics and temporal trends : first psychiatric

hospitalizations for major affective illness, 1978–2002

Factor at index

hospitalization

25-yr

average ra p

Number of subjectsb 421 0.246 0.236

Demographics (%)

Male 55.3 0.450 0.024

Married 35.6 0.335 0.102

Educated >8 yr 18.6 0.293 0.155

Employed 79.1 x0.632 <0.001

Ages (yr)

At onset 35.7¡15.4 x0.216 0.300

At admission 37.7¡15.8 0.080 0.702

Illness months 3.34¡5.58 0.043 0.838

Admission mood state (%)

Manic 58.2 0.149 0.476

Mixed 15.7 0.401 0.047

Depressed 26.1 x0.366 0.072

Hospitalization (d) 16.8¡14.5 0.131 0.532

CGI rating in hospital

Admission 4.86¡0.81 0.184 0.379

Discharge 2.21¡1.04 0.284 0.169

% Improvement 52.7¡29.2 x0.286 0.165

Suicide attempts (%)

All cases 19.9 0.126 0.547

Violent 47.6 0.329 0.109

Substance use disorder (%) 29.0 0.612 0.003

Among patients with

substance use (%)

Abuse (rather than

dependence)

72.9 0.610 0.001

Alcohol 71.3 0.548 0.005

Cannabis 36.9 0.590 0.002

Heroin 13.1 0.358 0.079

Stimulants 6.56 0.491 0.013

Polysubstance 23.5 0.502 0.011

Continuous variables are means¡S.D.
a Negative regression coefficient (r)=decrease over time,

positive=increase.
b Total number of patients first hospitalized for major

affective illness within the 25-yr period.

r = +0.640
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Figure 1. Proportion of patients with a DSM-IV substance use

disorder comorbid with a major affective disorder vs. year of

first lifetime hospitalization (1978–2002). The correlation is

highly significant (r=+0.640, p=0.0007).
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(2) mania (30.2%), and (3) major depression (18.2%).

In addition, the RR of presenting with vs. without

SUD, by affective-illness type, ranked: (1) mixed

manic-depressive states [22.9% vs. 12.7%, RR 1.81

(95% CI 1.16–2.80)], (2) mania [60.7% vs. 57.2%, RR

1.06 (95% CI 0.89–1.26)], (3) depression [16.4% vs.

30.1%, RR 0.54 (95% CI 0.35–0.84)] ; overall [x2

(2 d.f.)=12.2, p=0.002 ; Table 2]. These findings

indicate a much stronger association of comorbid

SUD with mixed states rather than with major

depression. However, there was a higher risk of sub-

stance dependence (not merely abuse), among patients

presenting in an episode of major depression rather

than manic or mixed state, and also diagnosed with a

SUD [47.1% vs. 23.8%, x2 (1 d.f.)=4.01, p=0.045 ; not

shown].

A concurrent SUD occurred 4.38 times more

often among men than women [44.2% vs. 10.1%, x2

(1 d.f.)=58.8, p<0.0001] ; 1.85 times more among

unemployed than employed persons [45.5% vs.

24.6%, x2 (1 d.f.)=13.8, p=0.0001] ; 1.62 times more

often among single than married patients [33.6% vs.

20.7%, x2 (1 d.f.)=7.82, p=0.005] ; and 1.57 times more

among patients with >8 yr of education vs. less

[41.2% vs. 26.1%, x2 (1 d.f.)=6.87, p=0.007; Table 2].

Patients with SUDs averaged 6.1 yr younger at onset

of illness than those without such comorbidity [31.4 yr

(S.D.=13.1) vs. 37.5 yr (S.D.=16.0) ; F(1, 82)=13.8,

p=0.0002], and 6.6 yr younger at index hospita-

lization [33.1 yr (S.D.=13.4) vs. 39.6 yr (S.D.=16.3) ;

F(1, 82)=15.4, p=0.0001]. Suicide attempts were not

associated with SUD (23.8% with, and 19.1% without

co-occurring SUD), but the periods of risk for suicide

were limited. No association was found between SUD

and duration of illness before the index first hospita-

lization, admission or discharge CGI score or change

in CGI ratings in hospital, or duration of the index

hospitalization.

Factors showing at least suggestive bivariate asso-

ciations (p<0.10) with co-occurring SUDs and major

mood disorders were also analysed by multivariate,

stepwise, forward logistic regression. In rank-order

of their strength of association, factors significantly

related to risk of SUD comorbidity were: (1) male sex,

(2) younger age at first lifetime hospitalization, and

(3) more recent year of hospitalization across the 25 yr

studied, with a strong trend to association with

mixed manic-depressive episodes vs. other mood

states (Table 3). Based on this multivariate analysis,

prevalence of SUD increased at an average of 5% per

year across the 25-yr era, and by 2% for each year of

younger age. No other factors from Table 2 showed

significant relationships with SUD in multivariate

analysis.

Table 2. Factors associated with substance use disorder

Factor

Substance use disorder

F or x2 pPresent Absent

Sex (% male) 44.2 55.8 58.8 <0.0001

Age at hospitalization (yr) 33.0¡13.4 39.6¡16.3 15.4 0.0001

Employed (%) 24.6 75.4 13.8 0.0001

Age at onset (yr) 31.4¡13.1 37.5¡16.0 13.8 0.0002

Admission mood state

Manic 60.7 57.2 12.2 0.002

Mixed 22.9 12.7

Depressed 16.4 30.1

Married (%) 20.7 79.3 7.82 0.005

Education >8 yr (%) 41.2 58.7 6.87 0.007

Preadmission illness (months) 2.94¡5.49 3.51¡5.62 1.43 0.232

CGI score

Initial 4.93¡0.86 4.83¡0.79 1.10 0.295

Final 2.30¡0.99 2.17¡1.06 1.26 0.263

Suicide attempts (%) 23.8 19.1 1.15 0.291

Hospitalization (d) 17.2¡13.5 16.6¡14.8 0.30 0.585

Continuous variables are as mean¡ S.D. (n=421). Statistics : F for continuous, x2 for categorical variables ; data are in descending

rank of significance.
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Discussion

This study is the first to demonstrate a secular trend in

the quarter century 1978–2002 towards rising rates of

DSM-IV co-occurring SUD in association with early

major affective disorder in patients at their first

lifetime psychiatric hospitalization. We found that

substance abuse comorbidity in major affective

disorders increased steadily between 1978 and 2002

and in association with younger age at hospitalization

(Table 3). Importantly, the proportion of first admis-

sions for major affective illness among all patients

hospitalized did not change over the same period,

suggesting that the rate of SUD was independent of

the overall rate of admission for mood disorders.

The rising co-occurrence of SUD and major affective

illnesses over the years studied is not readily

accounted for by changes in case-finding or diagnostic

methods, since referral and admission patterns, diag-

nostic methods, and psychiatric staffing all remained

highly stable at the study centre over the period

sampled. It is possible that the unit clinicians became

increasingly skillful in detecting substance abuse

comorbidity, contributing to the apparent increase in

its prevalence over the years sampled. However, the

observed steady rise in such comorbidity across the

entire period sampled makes this potential artifact

seem less likely. In addition, the similarities of lengths

of hospitalization and of CGI scores at admission and

discharge across the years studied, and among

patients with and without SUD further suggest that

illness severity and treatment responsiveness also

remained stable across the years sampled (Table 2).

Although the largely retrospective assessment of

admission CGI scores based on chart review may have

failed to detect possible increases in illness severity

over the years sampled, it seems unlikely that such a

systematic bias would have affected the comorbid

subjects consistently and selectively. The lack of

apparent association of SUDs with suicidal behaviour

may be due to the short periods of risk involved as a

result of the selection criteria for this study, especially

since an earlier study from the same clinical centre

found a strong relationship of SUD comorbidity in

broader samples of suicidal patients with major

affective disorders (Tondo et al., 1999).

This study also supports previously reported find-

ings concerning relationships of SUD comorbidity and

major affective illness. SUD was more prevalent

among young, male patients and those presenting in

mixed manic-depressive states (Tables 2 and 3), con-

sistent with previous observations of very high rates of

SUD and poor treatment response in mixed-state

patients (Bourgeois et al., 1995 ; Carlson et al., 2000 ;

Hendrick et al., 2000 ; Kessler et al., 1996 ; Oltman and

Friedman, 1965 ; O’Malley et al., 1984; Paton et al.,

1977 ; Rabinowitz et al., 1998 ; Regier et al., 1990 ;

Sasson et al., 2003 ; Sherwood et al., 2001). Moreover,

the high prevalence of alcohol abuse (17.8%) and

lesser use of marijuana (5.1% of patients) in the

present study accord with rates averaging 18.0% and

8.0% respectively, found in earlier studies (Baethge

et al., 2005 ; Brady et al., 1991). Relatively low rates of

use of stimulants and opiates in the present sample

(both <1%) contrast to other samples of patients with

mood disorders (Baethge et al., 2005 ; Cassidy et al.,

2001 ; Kessler et al., 1996 ; Rounsaville et al., 1991 ;

Sherwood et al., 2001 ; Thornicroft, 1990 ; Tohen et al.,

1998), and may reflect regional and cultural factors or

differences in accessibility of specific substances.

Even though the mood-disorder cases considered

were at their first hospital admission, the incidence of

SUD among patients presenting with a depressive

episode (18.2%), specifically, was within the broad

range of the previously reported rates for major

depressive disorder (9–50%). Also, among patients

presenting with manic or mixed episodes of bipolar

disorder, the incidence of SUD of 32.8%, was very

close to the literature average of 37.0% (Baethge et al.,

2005 ; Cassidy et al., 2001 ; Hendrick et al., 2000 ; Regier

et al., 1990 ; Sherwood et al., 2001). These observations

suggest that a substantial proportion of SUD in

association with mood disorders arises very early in

the course of the disorders, particularly in bipolar

disorders, as found recently in large samples of first-

episode bipolar-I disorder patients (Baethge et al.,

Table 3. Factors associated with substance use comorbidity :

multivariate logistic regression analysis

Factor OR (95% CI) x2 p

Male vs. female 5.84 (3.36–10.2) 6.26 <0.001

Age at hospitalization 0.98 (0.96–0.99) x3.03 0.002

Year of admission 1.05 (1.02–1.08) 2.97 0.003

Mixed vs. other states 1.80 (0.98–3.30) 1.90 0.057

Based on factors identified in Table 2, with substance abuse as

the constant comparator, against which the odds ratio (OR)

and its 95% confidence interval (CI) are computed. Factors

associated with substance use disorder diagnoses were :

male sex>younger age at first hospitalization for an affective

illness>more recent years of hospitalization>bipolar mixed-

state diagnosis vs. mania and major depression combined

as ‘other’ states.

The overall model goodness-of-fit is highly significant

(x2=86.7, p<0.0001).
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2005; Carlson et al., 2000). Moreover, the risk of

comorbid was especially high among patients pre-

senting in mixed manic-depressive states (42.4%). The

secular parallel between rising SUD comorbidity risk

and a rising proportion of mixed states across the

quarter century sampled (Figure 1) adds to the im-

pression that SUDs and bipolar disorder are highly

and meaningfully associated. Since mixed states were

diagnosed more often, and depression less often

(Table 1), it is possible that diagnostic differentiation of

agitated, dysphoric states changed over the years

sampled. However, the systematic updating of diag-

noses to meet DSM-IV criteria in 2003 and exclusion of

diagnostically ambiguous cases, should limit this

possible source of artifact. Moreover, the potential

contribution of substance withdrawal syndromes to

misdiagnosis of mixed states was limited by the

requirement of a minimum of 3 d of observation for

inclusion in this study.

Ages at onset of illness and at admission were not

correlated with the admission year across the entire

sample (Table 1). Instead, age at admission correlated

negatively and admission year positively (both

significantly) in SUD-comorbid patients (Tables 2

and 3). That is, only mood-disorder patients with

SUD comorbidity were hospitalized at progressively

younger ages over the era studied. This finding sug-

gests that SUDs, although not considered specifically,

may also have contributed to findings in other studies,

of progressively younger onset and earlier hospitali-

zation for mood disorders over the last decades

(Chengappa et al., 2003 ; Klerman, 1976, 1986 ; Klerman

and Weissman, 1989). In general, the appearance of a

rising association of SUD early in the course of major

affective disorders, particularly involving substances

other than alcohol, seems consistent with the hypoth-

esis that SUD may contribute to risk, timing, or sever-

ity of affective illness (Del Bello et al., 1999 ; Tohen

et al., 1998). Some SUDs and mood disorders may

share a common, but still undefined, biological basis

(Bowers, 1977 ; Brady and Lydiard, 1992 ; Ingraham

and Wender, 1992 ; Kovacs et al., 1997 ; Tarter et al.,

1985). Such common mechanisms might, for example,

include dopaminergic arousal and reward systems

(Di Chiara et al., 1992 ; Pontieri et al., 1996 ; Robinson

and Berridge, 2001). However, a lack of reliable infor-

mation about the duration of the SUDs before hospi-

talization and of their timing with respect to the index

illness makes it impossible to exclude use of sub-

stances to self-medicate an incipient episode of illness.

The picture that emerges from this study is that

patients in a first lifetime hospitalization for major

affective illness who also had comorbid SUD, were

likely to be male, younger at onset of illness, unem-

ployed, and to present in mixed bipolar states, and less

likely in major depression. Multivariate regression

indicated youth, male sex, and more recent years of

hospitalization were strongly associated with SUD;

and that a mixed bipolar state was more frequently

associated with SUDs than other mood states. It is

tempting to speculate that these characteristics are

causally intertwined. The findings of this retrospective

study from Sardinia may not generalize to other

settings, including urban centres, where abuse of

stimulants is particularly common in patients with

bipolar disorder (Cassidy et al., 2001; Feinman and

Dunner, 1996 ; Sherwood et al., 2001 ; Tohen et al.,

1998 ; Winokur et al., 1998 ; Zimmerman et al., 2002).

In addition to the retrospective nature of this study, its

limitations include lack of use of research assessment

methods and the clinical, observational nature of the

material analysed.

Nevertheless, a causal association between early

abuse of various substances and occurrence of affect-

ive illness severe enough to require hospitalization

may be valid. If so, such an association would have

particular public health significance if limiting early

risk of substance abuse can limit affective morbidity

and reduce hospital utilization or suicide rates.

The observed associations should be considered in

the education and counselling of youths at risk

for affective illness who may assume that some seem-

ingly relatively benign drugs, including alcohol and

marijuana, can be used without any psychiatric risk.
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