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Abstract

he relative and combined health effects of cigarette smoking, heroin use, and depression were examined in 322 clinically depressed smokers
wd 117 opioid-dependent smokers participating in two studies of the San Francisco Treatment Research Center. Opioid-dependent smokers
averaged 16 years (S.D.=9) of heroin use; 3% of depressed smokers used opiates in the past 6 month s. Cigarettes per day (M/=15,S.D.=10)
and Beck Depression (BDI-II) scores (A/=21, S.D.= 11) were comparable between the two groups. T‘L\_@] th functioning was assessed using the
Medical Outcomes Study Short Form (SF-36). Adjusting for demogr graphic differences, depressed smokers reported better physical but poorer
emotional health relative to opioid-dependent smokers. Both groups scored significantly lower than published norms (p <.05). Within groups,
severity of depressive symptoms, tobacco use, and opiate use were independent predictors of lower health functioning {p <.05). Examining
risk-related subgroups based on depression scores (BDI-I1 > 20), cigarettes per day (=1 pack), and opiate use, number of risk factors was
monotonically related to health functioning in both samples. Tndividuals with two or more risk factors scored the lowest (p<.05). Severity o
3cpvesswe symptoms, tobacco use, ﬂnd opiate use contributed individually and collectively to lower health functioning. Blended treatments
that target m lup risk fcfcm eded to improve health outcomes.
‘C'7OO" Elsevier Ireland Ltd.
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Depression, tobacco use, and illicit drug abuse are costly

ind prevalent disorders. Depression is 2 major cause of dis- is EESU;TlElLCd , 1996).
ability and the fourth leading contributor to the global burden These J,eﬂ th ¢ onsequences are estimates for each risk
of disease (World Health O;Gamzmen 01). Tobacco use is condition individually. Accumulating data, however, indi-
the second leading cause of death in the wo,-d,, esponsible for cate substantial rates of co-occurrence among mental and
about 5 million deaths annually (World Health Organization, addictive disorders. At least half of clients in psychiatric and
2002), with an estimated economic toll of US$ 200 million addictions treatment meet criteria for comorbid substance
per year (Barmum, 1994). Heroin abuse, particularly among abuse and psychiatric disorders (Substance Abuse and
those engaged in non-sterile injection practices, is associated Mental Health Services Administration, 2002; Havassy et
with serious medical consequences inciuding skin and soft al., 2004). In the US, rates of tobacco use among individuals
with affective disorders range from 53 to 90% (Hughes,
* Corresponding author. Tel.: +1 415 476 7695; fax: +1 415 476 7719, 1993) compared to 23% in the general population (Centers
E-mail address: jodijpr@itsa.ucsf.edu (J.J. Prochaska). for Disease Control and Prevention, 2003). Among clients
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in treatment for opiate dependence, tobacco use rates are as
high as 85-98% (Richter and Ahluwalia, 2000).

Despite the high rates of co-occurrence, controversies re-
main regarding how to, and even whether to, treat the multi-
ple comorbid conditions with which patients present. In the
literature, most studies have focused on the treatment of sin-
gle disorders with other risk conditions left unassessed and
unaddressed. A grea
multiple disorders and the implications for health function-
ing could help inform the types of comprehensive treatments
needed.

The purpose of the current study was to examine the in-
dividual and combined effects of depression, tobacco use,
and opiate use on health functioning in two complex patient
groups: smokers diagnosed with clinical depression recruited
from outpatient psychiatry clinics, and opioid-dependent

mokers recruited from medical services of a public hospital
The following three hypotheses were tested: (a) both patient
groups will report reduced health functioning, with depressed
smokers scoring particularly low on domains of emotional
health and opioid-dependent smokers reporting poorer phys-
ical health; (b) the severity of depressive symptoms, tobacco
use, and opiate use will each independent y predict health
functioning; and (c) individuals at high risk on multiple risk
factors will demonstrate the worst health functioning profiles.

Data were collected in two ciislicai trials of the
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the San Francisco bay Area. Th ppz‘opri—
e in sfz"cuumai review boards approved the study protocols,

and all participants provided informed consent. All measures

were self-reported by participants. Common measures used

across studies allowed for comparative analyses. The current

study examined baseline data.
FParticipanis

2.2.1. Sample 1: Depressed smokers

Participants (V=322) were recruited from one of four
psychiatric outpatient clinics including one university-based
clinic and three clinics from a large Health Maintenance Or-
ganization. The sample has been described in detail previ-
ously (Prochaska et al., 2004b). Inclusion criteria were di-

ter appreciation of the co-occurrence of

agnosis of DSM-IV unipolar depression on the PRIME-MD
(Spitzer et al., 1994), either current or in partial remission;
having smoked at least one cigarette per day during the week
prior to recruitment; enrollment as a patient at one of the par-
ticipating clinical sites; and age 18 years or older. Exclusion
criteria were non-English speaking, history of Bipolar Disor-
der, plans to leave the geographic area within 18 months, or
presence of a medical condition that contraindicated use of
transdermal nicotine replacement or bupropion for smoking
cessation.

2.2.2. Sample 2: Opioid-dependent smokers

Participants (V= 126) were recruited from emergency de-
partment, inpatient wards, and integrated soft tissue service
outpatient clinics of a public general hospital. Rewew of
CD-9 codes for clinic admissions around the time of base-
line assessment reve 'aled 94% of participants presented with
heroin-related health complications (e €.g.. opportunisiic in-
fections, hepatitis, HIV/AIDS, drug withdrawal, bacterial in-
fections). Drug-related problems were coded based on pub-
lished methodology (I fiassonet al., 2002; Stein. 1994). Study
inclusion criteria were age 18 years or older, two or more
years of meeting DSM-IV criteria for opioid dependence, at
least two prior treatment attempts for opiate de pendenc and
currently injecting heroin. The inclusion criteria were based
on hospital requirements for methadone maintenance treat-
ment. Individuals unable to provide informed consent due
to current psychotic disorder, severe medical complications,
or ser?atiO”l' who faced imminent incarceratio
znﬁlash eaking; or expected to h=
18 were excla ded

=

C'ﬂe fiom 0 (worst nea*th
functioning) to 100 (best health functioning). The SF-36 is
one of the most widely used measures of health functioning.
Evaluated with a variety of samples, the scales have demon-
strated adequate internal consistency, measurement stability,

The scores were transf ormed toa

and construct validity (Ware et al., 1997). The Beck Depres-
sion Inventory-I1 (BDI) (Beck et a]../ 1996) measured severity
of depressive symptoms in the past 2 weeks. A single item
assessed the number of cigarettes smoked in the 24 h prior to
baseline assessment (CPD). The Fugerstrom Test for Nicotine
Dependence (FTND) (Fagerstrom, 1978) measured smoking
behaviors indicative of physical dependence. Measures of
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Table |
Health domains of the Medical Ouicomes Study Short Form (SF-36; Ware
etal., 1997)

Domain Definition

Physical Functioning Extent to which health limits ability to

perform physical activities such as walking

or climbing steps

Extent to which physical health problems

interfere with work and daily activities

Bodily Pain Intensity of pain and limitations due to pain

General Health Rating of overall personal health

Vitality Levels of energy and vitality

Social Functioning Extent to which physical or emotional

problems interfere with social activities
xient to which emotional problems

interfere with work and daily activities

Overall rating of emotional health

Role-Physical

Role-Emotional

Mental Health

opiate use differed in the two studies. In I, a single

item assessed any opiate use in the 6 months previous. In

Trial 2, all participants were opioid dependent. A single item
ess ed years of heroin use.

B

2.4, Analyses

Analyses were conducied in SPSS version 11.0.1. Pear-
son Chi-square and -tests were run to examine differences
in baseline characteristics between the two samples. To test
hypothesis 1, a multivariate General Linear Model (GLM)
was run to examine group differences on the eight SF-36
heaith functioning domains with age, gender, ethnicity, edu-
cation, EL")C_ income §e‘v‘el (sﬂluud as covariates, -mmc;w was
i aucasian versu 1, Bffect
Eo test avwﬁlests 2, predmoz s of
xamined within each sample sep-
omfewtzon of demo-
iables to health func-

=t

zzoderas':e to severe), smo§ cng {
use cate gor ized as yes/no for de
dian split of years of heroin use
smokers. The association betw T
health functioning was ex arnmed in °nuhzvanate GLMs con-
trolling for the same set of demographic variables.

3. Results
3.1. Sample characteristics

The samples differed significantly (p <.001) with respect
to gender, ethnicity, educational level, marital status, income
level, employment status, and living situation (see Table 2).
Though participants in Trial 2 were not recruited by smok-
ing or depression status, CPD, FTND, and BDI scores did
not differ significantly between the two samples. Measures

of opiate use differed by study and thus, could not be com-
pared directly. In Trial 1, 11 (3%) participants reported using
opiates in the past 6 months. In Trial 2, all participants were
current heroin users, with years of use ranging from 1 to 53
(mean=17,8S.D.=11)

Group differences in health functioning

Quality of health functioning was examined between the
two groups, contr 1 ing for demographic differences. The
effect of group on health functioning was significant, F(8,
412)=11.36, Wilks’ lambda= , multivariate 7% =.18,
p<.001, in a multivariate GLM mth gender (p=.053), age
(p <.001), ethnicity ( .018), educational level (p=.002),
and income (p=.07 .i,) emered as covariates. As anticipated,
depressed smokers scored higher on measures of physical
health, but lower on measures of emotional health as com-
pared to opioid-dependent smokers. Adjusted means are
graphed in Fig. Follow up univariate GLMs revealed
the group differences were significant for the SF-36 factors
of Role-Physical (p=.002, n° =.02), Bodﬂv Pain (77< 001,
7% =.09), Role-Emotional (p— 002, n*=.02), a Me-nal
Health (p=.002, 7> =.02). For companson Fig 1 also in-

cludes general US population normative scores for the SF-36
factors (Ware et al., 190 7). Both smdy s(am}ﬂ scored sig-
mcaﬂuy Tower thar

—48 UO'-lLS)
ca§es a;m:’g opioid-

General |
=< 405,
were observed (aii
among women, olde
lower incomes; Role-
adults; limitations due to Bodily Pain were greaier among

older aduits, women, and the less educated; men reported
greater Vitality. Ethnicity was not significant in any of the
models. The amount of variance accounted for in the full
models ranged from .13 for Role-Physical to .49 for Mental
Health (all p<.001).

Risk-related subgroups were created based on BDI (>20),
CPD (=1 pack). and opiate use. Participants low on all three
risk factors (n=78) were compared with participants high
on one (7= 159) to those high on two or more (n=72) risk
factors. The effect of risk group on health functioning was

05y ?hvsma; unetioning was poore

T adu?t the less educated and those wi(n

Physi al scores were lower among older
to
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Table 2
Sample characteristics

J.J. Prochaska et al. / Diug and Alcohol Dependence 7§ (2005) 169-175

Depressed smokers V=322

Opioid-dependent smokers N= 117

N (%) M(S.D.)) N (%) M(S.D.)
Female” 224 (70) 26 (22)
Ethnicity”
Caucasian 220 (68) 55(47)
African-American 33(10) 3429
Hispanic 24(8) 11(9)
Asian/Pacific Islander 7(2) 2{2)
Other 38(12) 15(13)
Age (years) 42.(13) 43 (8)
College educated” 256 (79) 29 (25)
Marital status”
Married/cohabitating 89 (28) 8(7)
Divorced/separated/widow 96 (30) 55(47)
Single 137 (43) 34(46)
Income < US$ 20,000° 119(37) 103 (88)
Unemployed” 83 (27) 113 (97)
Homeless” 0(0) 97 (83)
BDI-II: 21 (1) 22(11)
Minimal (<14) 85 (26) 28 (24)
Mild (14-19) 64 (20) 19 (16)
Moderate (20~28) 94 (29) 35 (30)
Severe (>28) 79 (25) 35(30)
Cigarettes per day 16 (10) 14(9)
FTND 4.0(2.5) 462D

* Group difference significant at p <.001.
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Fig. 1. Health functioning (adjusted mean = S.E.) for depressed and opioid-dependent smokers compared to general US population norms (Ware et al.

Role-Physical

Bodily Pain Gesorad Hewld

Vitadity

| Raole-Emotdonad

Fanctinaing

J

Mental Heslth

. 1997).

Model covariates are age. gender, ethnicity, education, and income. Scores are transformed to a scale from 0 (worst health functioning) to 100 (best health

functioning).
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Fig. 2. Health functioning (adjusted mean % S.E.) by risk-factor status. The top panel displays values for the depressed smokers sample and the bottom pane]
displays values for the opioid-dependent smokers sample. Model covariates are age, gender, ethnicity, education, and income. Scores are transformed to a scale

from 0 (worst health functioning) to 100 (best health functioning).

significant, F(16, 590)=8.98, Wilks’ Lambda = .65, multi-
variate 77 =.20, p<.001, in a multivariate GLM with gen-
der (p=.016),age (p <.001), ethnicity (p = .683), educational
level (p=.001), and income (p = .007) entered as covariates.
Number of risk factors was monotonically related to health
functioning across all eight dimensions (p <.03), with effect
sizes ranging from 7% =.02 (Bodily Pain) to .23 (Vitality).
Individuals with two or more risk factors scored the lowest
(see Fig. 2).

3.4. Predictors of health functioning: opioid-dependent
smokers

Higher BDI scores was associated with lower health func-
tioning for seven of eight dimensions (p <.05), with effect
sizes ranging from 5 =.02 (Role-Physical, p> .05) to 37
(Mental Health). CPD and years of heroin use were indepen-
dently associated with lower Role-Physical scores (p < .03,
n?=.10and.04, respectively). Heroin use also was associated
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with poorer General Health (p<.05, 52 = .05). The strongest
demographic predictor was ethnicity, with Caucasians scor-
ing lower on Physical Functioning, Bodily Pain, Vitality, So-
cial Functioning, and Mental Health relative to other ethnic
groups. Women also reported greater limitations due to Bod-
ily Pain. Age, education, and income were unrelated to any
of the factors. The amount of variance accounted for in the
full models ranged from .09 for Physical Functioning to .43
for Mental Health (all p<.05).

Risk-related subgroups were created based on BDI (> >20),
CPD (=1 pack), and median-split of years of heroin use
(=17). Severity risk groups were none (n=14), single
(n=43),
isk group on health functioning was significant, F(24,
94)=2.28, Wilks’ Lambda=.61, muliivariate n?=.15,

=.001, in a multivariate GLM with gender (p=.718), ag

.034), ethnicity (p=.002), educational level (p=.783),
nd income (p=.708) entered as covariates. Number of risk
factors was related to health functioning for six of eight SE-
36 domains (p < .03). with effect sizes ranging from :72 =03
(Bodily Pain) to .21 (Mental Health). Individuals with two or
more risk factors scored the lowest (see Fig. 2).
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these ?’wo hm‘b -risk groups of smokers. As i

cularly low functioning was observe d in domains o
tional health among depressed smokers recruited from outpa-

ry clinics and in physical heaith among opioid-
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reported very poor health functioning among heroin users
presenting for methadone treatment (Ryan and White, 1996).
While the investigators reported longer duration of heroin use
was associated with better Role-Physical scores, tobacco use
and depressive symptoms were not assessed and relevant co-
variates were not included in analyses. In the current study,
the effect size for cigarettes per day was more than double
that for years of heroin use in the model for Role-Physical
limitations.

Consistent with SF-36 published norms, significant demo-

aphic differences were found. Men, younger adults, and the
ore educated reported better health functioning. In terms
of modifiable risk factors, variability in health functioning
was related to the severity of depressive symptoms, smoking
rate, and opiate use. Depressive symptoms were associated

gr
m

and multiple (n=60) risk factors. The effect of

with decrements in both physical and emotional function-
ing, while tobacco and opiate use were specifically related
to decrements in physical functioning. Severity of depressive
symptoms and smoking in both samples were surprisingly
comparable given that participants in Trial 2 were not re-
cruited with respect to depression or smoking status. In fact,
had assessments of depressive symptoms and tobacco use
not been included, these treatment needs would have gone
unrecognized. To optimize health outcomes in these com-
plex groups, blended treatments that target multiple comorbid
conditions are needed.

Current guidelines recommend that treatment of both
mental illness and addictive disorders be coordinated and
available in all systems of care (Substance Abuse and Mental
Health Services Administration, 2002). Depression is associ-
ated with worse ireatment outcomes among the methadone-

o
maintained, and the need for greater attention to mental health

conc-ems n thece patients has been identified (Fernandez
iran 2001). Similarly, substance abuse or de epen-
dencc is a poor p“og 10stic indicator among the mentally ill,
and integrated treatment of both disorders is recommended
(Substance - Abe and Mental Health Services Administra-
tion, 2 2). The traditional medical model, however, tends
to treat individual risk facws's, rather than all behaviors for
whzch an individual is at risk, with lack of coordination be-
fween systems of care. Fv n smoking cessation services re-
n largely peripheral to addictions and psychiatric treat-
mem (Cuarrie et al., 2003). Tobacco use is often “v‘f'ewed asa
wer priority for intervention when deaé ute d 1S~
oz‘dez such as depression 81” hc—;r@m i

L &
=
,r: >

associated with hi

appeais o be potemmll}’
provides summary indicators
zisk ctors. Attention to deficits

related to a
in health functioning also may serve as a powerful motivator
for abstinence from substances of abuse, including tobacco

wide variety o

(Myers and MacPherson, 2004; Tate and Sorensen, 2001).
Additionally, assessments of mul 1pie risk factors, though
they may be outside the scope of the intervention at hand,
may be valuable in providing a broader understanding of the
health needs of these at risk groups.

Limitations of the current study include select samples,
the cross-sectional nature of the data, and the reliance on
selt-report measures. The measure of opiate use in the de-
pressed smokers study was limited in that it assessed any
use in the past 6 months and thus, did not allow for assess-
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ment of abuse or dependence. The SF-36 assessed percep-
tions of health functioning, without indication of the relative
perceived value of health quality, which may differ among
these high risk groups relative to the general population. The
perceived value of different health states may be better as-
sessed with utility measures of health quality rather than the
SF-36.

Strengths of the study include relatively large clinical
samples, use of psychometrically sound measures, and use
of common measures across studies allowing for cross-
sample comparisons. The samples were diverse and repre-
sent under-researched patient populations. The consistency
in findings between these diverse study samples strength-
ens the conclusion that multiple risk factor research and i

rvention development are needed io optimize health out-
comes.
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