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Bachground: 7he symptomatic olttcomes of a cobort of pttblic mental bealtb sector depressed outpatients treated for 1 t'ear are
described to prouide a bencbmark for future long+erm tials. Baseline moderators of outcome uere ettaluatecl.
Metbods: Outpatients u)ith nonpsycbotic major depressiue disorder (n = 115) scoring > JO on tbe 3o-item Inuentory of Depressiue
S_r'mptomatolog)FClinician Rating (IDS-q) uere treated uith a nxedication a.lgoritbm and patient/famil1, education package.
Response and remission rates Luere assessed euery J montbs witb the IDS-C.3o Logistic regression analyses eualuated seueral baseline

fea.tures in relation to outcome.
Results: 

'Wbile 
response and remission rates increased from 3 to 12 montbs, the 1-year last obseruation carried fontard (LOCF)

response e6.3%o) and remission (11.0%o) rates uere not impressiue (sustained response: 14.4o/o; sustained remission: 5.1o/o).
Younger patients and tbose with full-time employment (at baseline) uere more ltkely to respond. A sborter lengtb of illness tended to
be associrtted uitb higber response and remission rates (p < 1O,). Results are generalizable to public sector patients uith substantial
socioeconomic, general rnedical, and educational disaduantages utbo were su,fficiently depressed to recomnlend a clsange in
an tidep ressant med icat io tt.
Concluslons: Response and remission rates were modest u,hen compared witb outcomes in sborter duration efficacy trials in depressed
outpatients utitb less cbronicitl,, feuer concurrent general medical conditions, and less treatnlent resistance. Results support the need

for more powerful treatments and/or tbe better deliuery of auailable treatnxents.
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ost randomized controlled trials (RCTs) to evalllate
medication efficacy for nonpsychotic major depressive
disorder (MDD) engage outpatients in 6 to 12 week

acute phase trials, although a number of longer-term continua-
tion or maintenance phase trials are available (Prien et al 1973,
1982+; Coppen etaI1973; Schou 1979; Kane et aI7982; Bjork 1983;
Glen et al 1984; Montgomery et al 1!88; Georgotas et al 7989;
Frank et al 7990; Rouillon et al 1997; Robinson et al 7997; Doogan
and Caillard 1992; Montgomery and Dunbar 1993; Buysse et al
1996; Bauer et al 2000).

Participants in both acute and longer-term efficacy trials are
usually recruited by advertising and selected to have minimal
concurrent psychiatric (e.g., anxiety disorders, substance abuse)
and general medical comorbidities. Those without response to
more than one prior medication trial in the current episode are
also typically excluded, as are those in a current episode for more
than 2 years. In addition, subject samples in these efficacy trials
are more often white, better educated, and employed than are
patients typically treated in the public sector. Further, partici-
pants in efficacy trials are often asked to accept randomization to
a placebo, which excludes the most severely ill and those at
higher risk for suicide attempts. Consequently, both shorter- and
longer-term clinical outcomes of representalive outpatients with
nonpsychotic MDD treated in daily practice in either the private
or public sectors are yet to be well defined (Lepine et al 7997;
Tv-lee et al 7999).
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The Texas Medication Algorithm Project (TMAP; Rush et al
2003a) included outpatients with psychotic or nonpsychotic
MDD diagnosed by pafiicipating public sector psychiatrists
based on DSM-IV (American Psychiatric Association 1994) crite-
ria who were followed prospectively for at least 12 montl"rs from
study entry. Participants were treated either with a medication
algorithm (Crismon et al 1999) and a patient/family education
package (ALGO; Toprac et al 2000) or with treatment as usual
(TAU). Primary analyses of the TMAP dataset clearly revealed
better clinical and functional outcomes with ALGO than with
TAU (Trivedi et al, in press).

Given the dearth of studies describing the clinical outcomes
of a large sample of depressed outpatients seen over 12 months
in the public sector, we conducted secondary analyses of the
TMAP data to provide a benchmark for longer-tern"r efficacy and
effectiveness studies. To facilitate comparison with efficacy trials,
these analyses focused only on subjects 1) receiving the algo-
rithm package (since they had better outcomes than the TAU
group), 2) diagnosed at baseline with nonpsychotic MDD, and 3)
having at least a baseline symptom severity that approximates
the symptom severity required to enter efficacy trials (i.e., >18
on the 17-item Hamilton Rating Scale for Depression [HRS-D]?;
Hamilton 7960. 1967); Rush et al 2O03b).

Given the descriptive nature of this report, no specific hy-
potheses were set forth. Rather, we provide these data as
potential benchmarks for subsequent studies of longer-ternr
interventions to be used in this type of population. These
analyses were aimed at:

3.

Defining the overall change in symptom severity based on

3O-item Inventory of Depressive Symptomatology{linician
rating (IDS-Cro) (Rush et ai 1986, 1996) over the 12-month
observation period.
Defining the proportion of patients with a response or
remission at each qLlarterly assessment.
Defining the proportion of patients with a sustained re-
sponse or a sustained remission (defined as meeting these
thresholds for at least two consecutive quaners).
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4. Determining whether specific baseline clinical or demo-
graphic features (e.g., age, gender, length of illness, or
ethnicity) were predictive of response or remission At 12
months or at exit from the study if earlier.

Methods and Materials

The design, rationale, and rnethods used for the TMAP study
have been detailed elsewhere (Rush et al 2003a; Trivedi et al, in
press). The study was approved by the University of I'exas
Southwestern Medical Center at Dallas Institutional Review
Board. The following briefly summarizes the study methods.

Participant Selection
A1l participants completed a written informed consent. Re-

search was conducted in accordance with the ethical principles
guiding the conduct of medical research involving human sub-
jects as detailed in the \X/orld Medical Association Declaration of
Helsinki. Male and female outpatients 18 years of age or older
with a clinical diagnosis of nonpsychotic MDD who, in the
judgment of their treating physician, required a medication
change or were to start a medication for MDD entered ALGO.
Patients with schizophrenia, bipolar disorder, schizoaffective
disorder, a primary diagnosis of obsessive-compulsive disorder,
or an eating disorder (anorexia nervosa or bulimia nervosa) were
excluded. Patients requiring l.rospitaiization for detoxification
and those receiving mental retardation or Assertive Community
Treatment (ACT) program services (Stein and Test 1980) were
also excluded at study entry. No other inclusion/exclusion
criteria were used.

Treatment
Two different medication management algorithms-a 7-step

medication algorithm for nonpsychotic MDD and a 5-step algo-
rithm for psychotic MDD-were used to guide medication
management (Crismon et al 1999). Most steps in each algorithm
included multiple treatment options, with earlier steps using
treatments with the greatest evidence and the best riskrbenefit
ratlos.

To enhance treatment delivery, expert telephone consultation
and onsite clinical support frorn Clinical Coordinators (CCs) were
provided. Several tools were used to enhance algorithm imple-
mentation, including a detailed treatment manual to guide clini-
cians in making timely clinical decisions at critical decision points
(e.g., at weeks 4 and 8) for each medication step when revisions
in treatment strategies or tactics were to be undertaken based on
s]'mptomatic response and side-effect burden. The treating phy-
sicians along rvitl.r the CCs implernented the ALGO interv'ention.

At each clinic visit, routine clinical assessments (and recording
on a uniform clinical record) of symptom severity and side-effect
burden were used to guide treatment implementation. These
assessments included a global assessment of symptoms and
associated symptoms, the IDS-Cro and the self-report version of
the IDS-Coo (the IDS-SR3.), and a global rating of side-effect
burden.

Each patient also received a multistep education package that
provided infomration about the disease, prognosis, treatment
options, and medication side effects. The patient education
package encouraged patient participation in treatment decisions
and treatment adherence (Toprac et al 2000). Eight different
educational materials were available. A1l patients received at least
one material during the study, while 72.2o/o of patients received
four, five, or six materials at some point during the study. Only
4.3o/o of patients received atl eight materials.
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Study Procedures
Enrollment for the study occurred over 13 months. Research

Coordinators (RCs) interviewed patients at baseline and every 3
months thereafter. RCs, while not blind to treatment assignment.
were not involved in any treatment. Study pafiicipants provided
demographic and medical history at baseline.

The IDS-Cro collected by the RCs was used to assess symp-
tomatic outcome for this report. The IDS-Cjo is a 30-item clinician
rating that includes all DSM-IV (American Psychiatric Association
7994) diagnostic criterion items for major depressive disorder'
(MDD; e.9., mood, vegetative, psychomotor, and cognitive
symptoms), as well as commonly associated symptoms such as
arxiety, irritability, and melancholic and atypical symptom fea-
tures. The IDS-C3. is scored by summing the responses to 28 of
30 items (i.e., either appetite increase or decrease and either
weight increase or decrease are scored for a given rating). Each
symptom item is scored on a 0 to 3 scale, with higher scores
denoting grearet symptom severity. The total score range is 0 to
84 (Rush et al 1.996).

Tl.re patients seiected fbr the present analyses had to receive
ALGO treatment and had to score at least 30 at baseline on the
IDS-C3. to approximate a baseline symptom severity score of
>18 on the HRS-D' that is typically required to enter acute
phase randomized efficacy trials (Rush et al 2003b: Trivedi et al
2004).

Measurements were obtained at baseline and at 3, 6,9, and 12
months following study entry. Altogether, 7).4o/o of measure-
ments were within + 3 weeks of the specified measurement
occasion, and 92.4o/o were within + 6 weeks of the specified
measurement occasion.

Response was defined a priori as > 5Oo/o reduction in the
baseline IDS-Cao totai score. Remission was defined as an
IDS-Cjo s12 based on prior analyses revealing this threshold
matches the HRS-D,, score of <7 (Rush et al 2003b). Sustained
response (or sustained remission) was defined as achieving the
response (or remission) threshold at both 9 and 12 months for
the fixed cohort or achieving the relevant thresholds on the last
two available consecutive occasions (observed case [OC] and last
observation carried fbrward ILOCF] cohort).

Analyti< Methods
Outcomes were reponed based on three different samples: 1)

OC, 2) LOCF, and 3) fixed membership (subiects who completed
all 4 quarterly measurements). Both the OC and LOCF samples
required both a baseline and at least one postbaseline measure-
ment. The fixed membership sample required that the IDS-Cro
total score was available on all subiects at all 5 measurement
occasions. All available data within the first year of follow-u1>
were analyzed. Missing data occurred when subjects either
discontinued the study or couid not be contacted for the requisite
measurement occasion.

Each of the following potential baseline moderators were

evaluated in regard to their relationship to resPonse and to
remission at 12 months (or at exit if earlier) using logistic

regression analysis with response and remission as the depen-
dent variables and baseline IDS-Cao total score as the covariate in

each model. Separate models were formed using each of the
following as predictors: age, length of illness, years of education,
family size, disposable income, baseline 12-item Short Forn.r
Mental Health Summary (SF-12 MIIS; ware et al 1996) score,
single versus recurrent MDD, gender, ethnicity (white vs. all
others), marital status (married vs. all other cateSories), presence
or absence of concurrent general medical conditions, presence
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Age (Mean + SD)
Median (range)

Female (0,6)

Marital Status (o/o)

Divorced
Married
Single (never married)
Separated
Widowed

Education (Mean + 5D)
Median (range)

<i2 years (o/o)

High school diploma/GED (o/o)

Partial college (0z6)

College degree or greater (0/6)

Ethnicity (o/o)

Afr ican American
Hispanic

White
Other

Fami ly Size (Mean + SD)
Median (range)

Employment (o/o)

Ful l - t ime
Part-time
Unemployed

Disposable Incomeo (Mean + 5D)
Median (range)

Receiving Public Assistance (o/o)

Baseline Scores
lDS-C.o (mean + SD)
Median (range)

5F-12 MHS (mean + 5D)
Median (range)

Current Substance Abuse (%)

Alcohol abuse onllP
Drug abuse only '
Both
Ei ther

Concunent GMCs (%)

0
1

2
> ?

Length of Depressive lllness (years)

Median (range)
(Mean + 5D)

Recurrent MDD (o/o)

42.1 + 10.7
4 1  ( 1 9 - 6 5 )

81 .4

5 t . t

33.9
1 6 . 1
14.4

3.4
I  1 .0  +  3 .0
1  1  ( 2 -19 )

50.4
17.'l
27.4

5 .1

8.5

28.0
6 1 . 0

2.5
t . 6  r  t . o
1 (0-7)

14.8
8.7

76.5

s493 ! 766
5380 (5s6s-53,300)

32.2

46.0 + 9.6
4s (30-69)

z>-2 = 6.U
24.6 (10.9 - 46.61

39.3
10.3
6.0

43.6

42.4
5 ) . O

7.6
14.4

1 2 . 3  +  1 1 . 5
9 (0-s2)

90.7
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Table l .  Cl in ical  and Demographic Features of  the Sample (n :  118)

Variable Values

AJ. Rush et al

t Change from Baseline to E!(it

Figure 1. Number of subjects by deciles of percent change in lnventory of
Depressive Symptomatology-Clinician Rating (lDS-C.o) from baseline to
exit (n = Il8). Upper end of decile, i.e., categories run from - 100 to -90,
-89 to -80, -79to -7O, -69 to -60, -59 to -50, etc.

(rated 0-3 on the IDS-Cao item). Logistic regression analysis was
also used to determine if race (white vs. other), substance abuse
(presence/absence), or baseline symptom severity could predict
whether or not a patient remained in study at 12 months.

Results

Sample Features
Table I summarizes the clinicai and demographic features of

the total sample (n = 7I8). The sample had a severe and
longstanding illness with an average IDS-C3. score of 46, which
approximates a HRS-D' total score of 28 (Rush et al 2003b).
Overall, subiects contributing data at each measurement oc'casion
were 118 (1000/o) at baseline, 115 (92.4o/o) at 3 months, 98 (83.7o/O at
6 months, 92 (78.0o/o) at 9 months, and78 (66.Lo/o) at 12 months.

Overall, the sample differs sociodemographically from typical
treatment samples in that these patients were more likely of
ethnic minority status, less educated, less often employed, and
more often abusing alcohol or drugs at baseline.

Symptomatic Outcomes
Figure 1 shows the outcomes in terms of categories defined by

percentage of reduction in baseline IDS-C3O total score at exit (n
: 118). Only 31 of 1I8 (26.30/0) achieved at least a 5070 reduction
in baseline IDS-C3' score by exit. If one selects Z30olo reduction
to declare at least a clinically meaningful benefit (Figure 1), then
50.8o/o (60/178) were at least somewhat benefited.

Table 2 shows the response and remission rates for subiects
based on the IDS-Cro total scores. Response rates, independent
of the sample evaluated, were always 13Oo/o at any point in this
study. Remission rates were even poorer with 10.4%o to 12.8o/o
(depending on the sample) achieving rernission by 12 montl.rs.
Note, however, that both response and remission rates rose
somewhat over time in each of the tl-rree analyic samples (i.e.,

fixed, OC, LOCF).
To further evaluate the symptomatic outcomes of ALGO

treatment, we chose to evaluate the proportion who achieved a
sustained response (or sustained remission) by looking at the last
2 avatlable consecutive measurement occasions (Table 3). Only

3.00/o to 5.10lo achieved a sustained remission, and onlv- 10.5% t<t
14.4o/o achieved a sustained response depending on the sample
investigated.

14

0
# . ^
Y, LZ

5'
J  r n
u r v
o

I 8
z

4

DASI Drug Abuse Screening Test; GED, General Educational Develop-
ment; GMC, general medical conditions; IDS-Cro, 3o-item Inventory of De-
pressive Symptomatology-Clinician Rating; MASI Michigan Alcohol
Screening Test; MDD, major depressive disorder; 5F-12 MHS, 12-item Short
Form Mental Health Summary.

"Total monthly income minus rent or mortgage payment.
"Defined by MAST score at baseline >5.
'Defined by DAST score at baseline >5.

or absence of alcohol- or drug-abuse/dependence based on a
drug abuse screening test (DAST; Skinner 1982) score of )5 or a
Michigan Alcohol Screening Test (MAST; Selzer 7977) score of
>5 at baseline, income/public assistance, employment status
(ful1 time vs. part time or not employed), and suicidal ideation
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Table 2. Response/Remission Rates for Subjects with Nonpsychotic MDD
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Measurement Occasion (Month)

t z8L

Fixed Sample (n)

IDS-C.o response (o/o)

IDS-Cro remission (0z6)
IDS-Cro (mean :t SD)
SF MHS"

Observed Case Sample (n)

IDS-Cro response (o/o)
I DS-C.o remission (o/o)
IDS-C..  (mean + 5D)
SF  MHS

LOCF Sample (n)

IDS-C.o response (%)

IDS-C.. remission (%)

IDS-Cro (mean r  SD)
SF  MHSf

1n: 67\
NA
NA

46.5 (9.7)
25.1 (7.6)
( n  :  1 1 8 )

NA
NA

46.0 (9.6)
25.2 (8.0)f
( n  :  1 1 8 )

NA
NA

46.0 (9.6)
25.2 (8.0)

(n = 67)
16.4
4.5

34.6 (1 3.8)
3r .9  (10 .9)
( n  =  1 ] s )
19 .1
5.2

34.5 (14.0)
33.0 ( l  1.5)b
1 n  =  1 1 8 )
18.6

) .  1

34.8 (14.0)
32.s (1 1.4)

(n = 671
25.4
o.u

30.8 (12.4)

34.6 (8.s)
(n = 98)
z5->
6 .1

31 .8  ( 12 .6 )

34.0 (9.4).
( a  =  l 18 )
24.6

6.8

32.2(13.4)
33.9 (9.8)

(n  :67)
26.9
7.5

31.5  (14 .8)
34.2 (10.s)

( n : 9 2 )
25.0
6.5

32.0 (14.9)
3s.9 (r 1.8)d
( n = 1 1 8 )
23.7
7.6

33.3 (1 5.3)
34.7 (1 1.8)

(n : 67)
28.4
10.4

3 1 . 5  ( r 4 . r )
3s.8 (r0.3)

(n = 78)
29.5
12.8

31.0  (14 .6)
36.7 (1 1.0)"
1 n : 1 1 8 )
26.3
I  1 .0
32.9  (1s .1)
35 .3  (1  1 .7 )

Response was defined as an IDS-C.' total score of <50026 of baseline score. Remission was defined as an IDS-Cro score < ,|2.

_ BL, baseline; IDS-Cro, 30-item Inventory of Depressive Symptoms; LOCF, last observation carried forward; MDD, major depressive disorder; 5F MHS, Short
Form Mental  Heal th Summarv.

o n : 5 9
b n : 1 0 8
' n  : 9 4
dn  : 9o

rn : '116

To provide a gauge of clinical impact of symptom change/
status at exit as compared with status at entry, we calculated the
SF-12 N{HS total scores for three groups defined by the IDS-Cro
nonresponders (i.e., {500lo reduction in baseiine total at exit),
femitters (IDS-C3' =12), and responder-nonremitters. For non-
responders (n : 85), the SF-12 MHS went from 25.0 (7 5 to 31.6
(10. 2). For remitters, it went from 26.8 (9.4) to 49.4 (7 .0) (n = 1).
For responders/nonremitters, it went from 24.8 (10.2) to 42.4
(9.6) (n = 18).

Baseline Predictors of Study Attrition
'We 

conducted a logistic regression analysis to identify poten-
tial predictors of staying in the study versus exiting before month
12. Neitlrer substance abuse (yes/no; p : .938T nor baseline
severity (IDS-C3O toral score; p : .8844) was predictive of srudy
attrition. Race was a significant predictor (odds ratio [OR] = .37,

Table 3. Sustained Response/Remission Rates at l2 Monthsa

Sample Values

950/o confidence interval tCIl : f.15-.91) yz : 4.70, p: .301).
Being wlrite was associated with higher study attrition. Only 6+ok
of white subjects (46/72) were still in the study ar monrh 12,
compared with 8270 of nonwhites (70o/o [7 / l0) for African Amer-
icans, 85%o 128/331 for Hispanics, and 1000/o [3/3] for other).

Baseline Predictors of Response and Remission
Significant predictors of response at 12 months (tOCl' sam-

ple) included both younger age and full-time employment (as
opposed to partial or no employment) status at baseline based
on the logistic regression analysis. Each additional decade of age
reduced the odds of response at 12 months by over onethird
(OR : .62; 95o/o CI : .47-.95; p : .027). Response at 12 months
was three times more likely for patients with full-time employ-
ment than those with either part-time employment or unemploy-
ment (OR = 3.05; 95o/o CI = 7.02-9.09; p : .046. The presence
of baseline alcohol or drug abuse/dependence tended to be
associated with a lower likelihood of response (OR : .46; 95o/o C\
= . 1 9 - 1 . 1 1 ,  p =  . 0 8 4 ) .

Turning to remission, younger age was significantly associ-
ated with greater chances of remission at 12 months (LOCF
sample). Each additional decade of age reduced a patient's odds
of remission by about one-half (OR = .16; 95o/o Cl = .24-.87 ; P :

.016) .
Imponantly, in addition to age and employment status, a

greater length of illness tended to be associated with a lower
Iikelihood of response and of remission. For each decade
increase in the length of illness, the odds of response decreased
by about one-third (OR : .66; 95o/o CI : .43-1.A3; P : .066), ancl
the odds of remission decreased by about one-half (OR : i2;
95o/o Cl :  .25-1.07; p :  .070.

Finally, of note were the baseline features n ot associated with
response or remission. They included education, gender, dispos-
able income, receiving income or food stamp assistance, ethnic-

Fixed Sample (p = 67\
IDS-Cro sustained response
lD5-Cao sustained remission

Observed Case Sample (n : 78)
lDs-Cao sustained response
IDS-C.o sustained remission

LOCF Sample (n : 1 18)
IDS-Cao sustained response
IDS-Cao sustained remission

10.5olo

3.0o/o

1 1 .5o/o

3.8o/o

14.40k

5.10k

IDS-C.o, 30-item inventory of depressive symptoms; LOCF, last observa-
tion carried forward; OC, observed case.

oSustained response or remission required that the threshold be met at
both 9 and 1 2 months (fixed cohort) or that the thresholds be met at the last
two consecutive available measurement occasions (OC and LOCF samples).
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ity, marital status, and suicidal ideation at baseline. .When 
we

divided subjects into white versus nonwhite (including Hispanics
and African Arnericans), nonwhites tended (OR = .+B; 95oto Cl :
[.,21-7.12)X2 : 2.91; p: .0g8) ro rnore likely respond. Nonwhites
did not differ from whites in remission rat;.s (p = .5034);
however. the small sample size could well have precludej
finding clinically significant moderators of response or remission.

Discussion

Findings from thi.s study reveal remarkably low response and
remission rates, and even lower sustained response and remis_
sion rates for public sector outpatients with nonpsychotic MDD.
The response rates in this population ranged from 26.30/o to
29.50/o ar 12 months, depending on the s"a-ple used, while
remrs.sion rates ranged from 10.4o/o to l,Z.go/0. Most clinically
relevant, given the chronic nature of MDD in this population,
were the very modest sustained response (70.5o/o_14.4o/0) and
sustained remission (3.0o/o_5.Io/o) rates. Importantly, over time
there was a slight increase in response e8.6\o at 3 months to
26.3V0 at 12 months LOCF) and remission rates (5.1o/oat 3 months
and 77.7o/o at 12 months LOCF). Those least likely to respond
were older at baseline and lacked full+ime employment, w.hile
older patients also were less likely to remit. Greater length of
illness tended to be associated witir lower response (p : .066)
andlower remission (.p : .074) rates. Notabre ior their failure to
preolct outcome were education, receiving public assistance,
ethnicity, and presence,/absence of general lnedical conditions.'!7e 

did not have a count of number of major depressrve episodes
(MDEs).

These findings are especially striking given the f)ct that
treatment was delivered under conditions specifically designed
to maximize clinical outcomes, which included the use of
medication algorithms, additional trained clinical staff suppon,
patient and family education, regular assessment of .y_pio-s
and side effects by clinicians at all medication visits, the use of a
clinical procedures manual, and expert consultation (via tele-
phone or sire vi.siis; Rush er al 2}OJai i.e., findings applied to rhe
ALGO group treated in TMAP). Furthermore, th"e primary analy_
ses.of the study clearly showed that this enhanced treatment
package (ALGO) produced greater benefits than did treatment as
usual, especially for the more severely depressed (Trivedi et al
2004).

. Thus, the response/remission rates in this repon represent the
best,case for TMAp subjects in terms of outcomes. In fict, we ran
similar analyses on the TAU group (data not shown) <lefined by
the same crireria that we used to isolate the ALGO group in this
repoft. The outcomes in TAU were also poor. At 12 rnonths, the
LOCF response rate was 1.9.4o/0, andthe LOCF remlssron rate was
7.8o/0. The LOCF sustained response and remissron rates were
9 .7o/o aod 3.670, respectively.

How do these outcomes compare with other repons? In a
large,. epidemiologically ascertainld cohort, Tylee er al (1999)
found that 5870 were ,,currently 

depressed,.; yet all had seen a
health care professional for depressircn in the prevrous 6 months,
indicating that treatment delivered in representative care settings
achieved a 42o/o response rate in 6 months.

Tire remission rates in this sample, however, were lower than
those reported by others (e.g., Ramana et al lg95;Alexopoulos et
al 2000; Uehara eI al 1996; Scorr er al 199h.

_- 
In another study of older parients h: 166), Bosworrh et al(2002) found a 45%o rernission rate in patients >60 years of age

treated over 1 year with a standard algorithm with remission

www.elsevier.co m/locate/biopsych

AJ. Rush et al

defined as <6 on the Montgomery_Asberg Depression Rating
Scale (MADRS; Monrgomery and Asberg i979), l.,o*.",rer, th;
was not an intent to treat sample. Rather, it was a ,,completer,,
sample, which excluded certain subject groups from the analyses(.e.g.,77 who died, 30 dropouts, r2 withlctive subsrance abuse).

Ezquiaga et al (1998) reported on rhe 6-month outcome of 90outpatients receiving pharmacologic treatment at four mental
health centers in Madrid. A subse-quent report (Ezquiaga et al
1999) revealed tl.re 12-month follow_up results. At 12 monrhs,
59.5Vo were asympromatic (HRS_D <S). Vhile this population
was drawn from mental health clinics, subjects were excluded if
they had drug or alcohol abuse or dep..,ierce, antecedenr.s of
other psychiatric disease, or if they *".a .rn current antidepres_
sant medications before the study. Furthermore, subjects had t<r
be between ages 18 and65,,.rd.ro.," could have been in the
current episode of depression for >6 months.

In sum, the available literature has used selected sample.s
rather than broadly representative samples of depressed pati;nts.
The samples selected were often less chronicaiy ill wiih lower
rates of concurrent comorbid illness, such as substance abuse.

\fhy are the response and remission rates in the present studv
so poor as compared with the usual efficacy RCT findings? There
are several possible explanations including a) adherence, b)
sociodemographic features of the patient fopulation, c) poor
treatment delivery, d) the high rates of concurrent general
medicai, Axis II, or substance abuse,/dependence disorJers, e)
inclusion of more chronically depressed subjects, and f) inclu_
sion of patients with treatment-resistant depression. let u.s con_
sider each potential explanation.

Clearly, treatment adherence can play a major role in the
success of a treatment. Ve did not use blood levels or pill counts
to measure adherence in this trial. Vhile we did noi measure
patient adherence to the medication prescriptions, a patreny
family education program was implemented to enhance adher_
ence (Toprac et al 2000). Vhile poor adherence may have
reduced the effect oftreatment, factors thought to reduce adher_
ence (e.g., baseline substance abuse, minority status) were not
predictive of study attrition over the l2_month oeriod.

The enhancement of treatment delivery has been shown to
remarkably improve ourcome (Katon et al 1995, 1996. 1999,
2002; Thomas et al 2OO2; Umirzer et al 2OO2).Importantly, some
of the studies provided both medication management and pa_
tient/family education-as provided in the pres-enr repon_but
they also provided a brief problem-solving ih".opy. psychorher_
apy was largely unavailable in the present trial. this lack of
therapy may have contributed to surprisingly poor outcomes.

.A 
second possibility is that the current sample included

subjects at substantial socioeconomic disadvantage, thereby re_
ducing the likelihood of response and remission. Specifically,
this present sample is less educated, more likely unemployed,
and less likely white than efficacy rrial samples. Indeed, in tl-ris
sample, those with full+ime employment ai baseline were sig_
nificantly more likely to respond. Supporting this vrew, Boswonh
et al (20Q2) found that more difficuliies in daily living and lower
social support were associated with nonremission; however, in a
search for baseline moderators of response, we found no effect
of.education or ethnicity (nor did Bosworth et al 2002); however,
full-time employment was associated with a better ourcome rn
this present study.

It is not likely that age per se explains our findings, as the
population in this study is only middle_aged, and oldei age may
sometimes reduce the likelihood of response or remission. For
example, Ezquiaga et al (199g) found that older age, lower
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Global Assessment of Functioning (GAF) at baseline, and the
presence of recurrent depression were associated with a lower
likelilrood of remission (HRS-D < 8t 41/87 [47.|o/d) at 6 monrhs.
At 1 year, older age, older age at first onset of MDD, lower GAF
at baseline, and the presence of recurrent depression were
associated with lower remission ntes (50/87 [57.5o/o];Ezquiaga et
al 1999). On the other hand, Hinrichsen and Hemandez (993)
did not find age related to outcome.

Third, what about the quality of treatment? Ir is true that visit
frequency was lower than thar rypical of efficacy trials. In the first
quarter, the average number of clinic visits was 6.5 (SD : 2.2).
For the subsequent second, third, and fourth quarters, they were
3.7 (SD : 1.8),3.2 (SD : 1.6), and2.6 (SD : 1.3), respecrively.
On the other hand, as noted above, these subjecrs were engaged
in treatment procedures that exceeded those typical of TAU.
Thus, the low rates are not obviously attributable to poor
implementation of treatment; however, it should be noted that
no patient received electroconr,rrlsive therapy (ECT), even
tl.rough it was ALGO Step 6 for nonpsychotic MDD. Whether
better symptomatic outcomes would have been achieved if ECT
were more widely used remains unknown. Whether greater
algorithm adherence in general is associated with better out-
comes will be the subject of a future report.

The fourth possibility is that the relatively poor long-term
outcomes (as compared rvith those expected based on efficacy
trials) were due to the high rates of concurrent comorbid Axis I,
II, or III conditions. This population had a substantial rate of
concurrent, treated general medical conditions (GMCs; nearly
(r0%). In addition, about 44o/o suffered alcohol or drug abuse/
dependence based on the DAST and MAST ratings at baseline.
'We 

do not have data on the prevalence of Axis II disorders.
It is uncertain whether concurrent GMCs reduce the likeli-

hood of response or remission. For example, Tylee et a\ (1999')
found that 650/o of subjects had a concomitant GMC, yet 42o/o
seem to have responded by 6 months. Furthermore, Keitner et al
(1992) found that depressed patients with associated concurrent
GMCs still had a 48.60/': G4/70) response r^te at 7 ye^r.

Concurrent active substance abuse or dependence may re-
duce response and remission rates, since depressed patients
without currently active alcohol abuse,/dependence were twice
as likely to recover from their depression in a 1O-year follow-up
study than were depressed, currently alcoholic subjects (Mueller
et al 1994).It is also likely that those with concurrent substance
abuse conditions were more likely than others to comply more
poorly with recommended medication treatment; however, an-
tidepressant treatment is effective in those with both depression
and alcoholisrr (Nunes et al 1999.

The fifth potential explanation is that the cohort in this report
had longer-standing illness (i.e., more chronic depressions),
r.l'hich could lead to lower response and remission rates. As
noted above, efficacy trials often exclude subjects if the current
MDE exceeds 2 years. in this sample, the length of the illness
(from onset of the first MDE to study entry) was 13.9 years, which
is longer than what is seen in practice. For example, Tylee et al
(1999) found an average of 45 months between the onset of
depression and the research interview; 43o/o had been ill with
depression lor )5 years.

In general, longer-standing illness appears to be associated
with a worse prognosis. Longer times to remission were associ-
ated with greater age, longer episode length, younger age at first
onset, and longer length of illness (O'Leary et al 2000). Keller et
al (1982) repofted that longer illness length predicted a longer
time to remit over a l-year observation period. In a prospective
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study, Ramana et al (J99) found that if the length of illness was
>3 months, it predicted a longer time to remit. Scorr et al Q992)
also found that a longer length of illness predicred poorer
outcome. Longer length of episode was associated with higher
recurrence rate afler recovery, as was the number of episodes
(Mueller et al 1999).In a 1-year study of 166 elderly depressed
outpatients, Bosworth ef ^l Q0O2) found that more MDEs pre-
dicted a lower likelil.rood of remission at 1 year.

A sixth possible explanation is that the current study included
a large proportion of subjects who had not responded ade-
quately to one or more prior antidepressant medications. As
noted above, efficacy RCTs typically engage symptomatic volun-
teers with uncomplicated, nontreatment-resistant depressions.
Greater treatment resistance, however, is associated with lower
response/remission rates (Sackeim et al 2001; Prudic et al 1996)
In the present study, we do not have data on the degree of
treatment resistance; however, given the nature of the popula-
tion (substantial disability, unemployment, longstandir.rg illness),
it is very likely that many had some degree of treatment
reslstance.

There remains, as well, an unmeasured variable that could
explain our findings. For example, the neurobiology of depres-
sion could evolve over time such that those with longer-standing
illness have a pathobiology that is simply poorly responsive to
currently available treatments. Alternatively, it could be that
severai of the above potential explanations interact to produce
low response and remission rates.

This study has several limitations. First, results are generaliz-
able to adult outpatients with nonpsychotic MDD with substan-
tial social, economic, and educational disadvantages, as well as
substantial general medical comorbidity who are treated in the
public sector, albeit with a closely managed medication treat-
ment program. Most study participants had not achieved a good
result with one or more previous antidepressant medications
before entering the study. Secondly, research outcome assess-
ments were not blind, and only quarterly assessments were
obtained. On the other hand, these unblinded ratings should, if
anyhing, increase the response/remission rates. Fufther, adher-
ence by practitioners to the ALGO was adequate, but n<lt
extremely high (Trivedi et ai, in press); thus, the present results
are likely representative of outcomes in these types of patients
under somewhat better than average treatment conditions, but
they may not represent the efficacy of a more diligent implemen-
tation of the ALGO. Finally, the sample size is relatively small so
that other predictors of outcome may exist and be clinically
significant, yet be undetectable given the current sample size.

These findings suggest that outcomes obtained in short-ternr
efficacy RCTs are not generaiizable to these types of patients.
Actual patients seen in routine practice typically have more
concurrent Axis I, II, and III conditions, and often have longer-
standing, more chronic illness course, and/or greater treatment
resistance. Given the above-noted studies, results from short-
term efficacy RCTs may also not apply to depressed patients
treated in representative primary- or specialty-care settings.

The present study cannot determine whether the poor out-
comes are due to 1) treatment resistance; 2) concurrent Axis I, II.
and III conditions; 3) greater chronicity of illness; 4) socioeco-
nomic disadvantages; 5) less than optimal treatment delivery;
or 6) other factors; however, the clinical outcomes obtained in
this study clearly suggest that more powerful treatments or the
better delivery of avallable treatments are needed for this
patient group.
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