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The prognostic significance of subsyndromal
symptoms emerging after remission of late-life
depression

D. N. Kiosses* and G. S. Alexopoulos

Weill Cornell Institute of Geriatric Psychiatry, Weill Medical College of Cornell University, White Plains, NY, USA

Background. Attainment of remission is viewed as the optimal outcome of acute antidepressant treatment. However,
some patients experience subsyndromal symptoms after they achieve remission. This study examines the prognostic
significance of subsyndromal symptoms occurring during the first 6 months after remission of late-life depression.

Method. Older (age 60-89 years) in-patients and out-patients with unipolar major depression were followed until
remission (asymptomatic or almost asymptomatic for 3 consecutive weeks). Two hundred and forty-two achieved
remission after uncontrolled antidepressant treatment. This analysis focused on remitted patients who had follow-up
data over a 2.5-year period (1 =185).

Results. Approximately 18% of patients relapsed. Of the remainder (n=152), 42.8 % had subsyndromal depressive
symptoms during the 6 months following remission. Cox’s proportional survival analysis demonstrated that longer
duration of subsyndromal symptoms [number of weeks with the Longitudinal Follow-up Examination (LIFE)
Psychiatric Status Rating Scale (PSR) score of 3 or 4] in the first 6 months after remission was significantly associated
with shorter time to recurrence and higher recurrence rate [hazard ratio (HR) 1.16, 95% confidence interval (CI) 1.08-
1.24]. Based on our analysis, patients with 0, 4, 8 and 12 weeks of subsyndromal symptoms in the first 6 months after
remission have estimated recurrence rates of 28, 45, 66 and 86 % respectively during the ensuing 2 years.

Conclusions. These findings highlight the clinical importance of subsyndromal symptoms occurring after remission
in late-life depression. They also argue that studies of geriatric depression may complement the definition of
remission with information on subsyndromal symptoms occurring after the initial asymptomatic period.

Received 23 September 2011 ; Revised 30 March 2012 ; Accepted 6 April 2012 ; First published online 22 May 2012

Key words: Late-life depression, longitudinal, recurrence, remission, subsyndromal symptoms.

Introduction Anderson et al. 2008) in both young and older adults.
Remission, defined as an almost asymptomatic state, is
considered a stable clinical state with a low risk for
relapse and recurrence (Frank ef al. 1991; Rush et al.
2006; Fava et al. 2007). Patients who improve but fail
to achieve remission have significant functional im-
pairment, compromised quality of life and high util-
ization of health-care services (Miller et al. 1998 ; Simon
et al. 2006). Although remission is desirable, remission
rates in mixed-age samples of patients with major

Depression is a relapsing and recurring illness.
Beyond suffering and compromised quality of life
(Charney et al. 2003; Kessler et al. 2006), prolonged
depression in late life increases medical burden and
mortality both in medically ill and medically healthy
persons (Bruce et al. 1994; Steffens et al. 2002).
Disability conferred by late-life depression increases
dependency needs, care costs and family disruption,
and often leads to institutionalization (Alexopoulos
et al. 2002).

Attainment of remission is viewed as the opti-
mal outcome of acute antidepressant treatment
(Nierenberg & Wright, 1999; Thase & Ninan, 2002;

depression treated with first-line antidepressant treat-
ment are 30-35% and decline significantly with suc-
cessive treatment failures (Nelson, 2006). Remission
may be even more difficult to achieve and sustain in
depressed older patients (Reynolds et al. 1996 ; Mueller
et al. 2004).

Several definitions of remission have been pro-
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(Frank et al. 1991; Rush et al. 2006). Inherent in these
definitions is the assumption that, once remission is
achieved, patients would continue to have favorable
long-term outcomes (Thase & Simons, 1992; Paykel
et al. 1995; Rush et al. 2006). Empirical studies support
this point of view in young adults and in those with
late-life depression because depressed patients who
achieve remission have a lower relapse rate than those
who improve but remain symptomatic (Ramana
et al. 1995; Van Londen et al. 1998; Rush et al. 2006).
However, patients who remain asymptomatic for
the short period of time required to satisfy the defi-
nition of remission may still experience subsyndromal
symptoms after remission.

Achievement of remission is often followed by
development of subsyndromal depressive symptoms
affecting up to 50% of patients (Nelson, 2006; Rush,
2007). In some cases, subsyndromal depressive symp-
toms are self-limited, but in others they may evolve
into a recurrence of depression. This study focuses on
the prognostic significance of subsyndromal depress-
ive symptoms during the 6 months following re-
mission of late-life depression, the period during
which if a full-blown depressive episode occurs
it would be classified as a relapse (Riso et al. 1997;
Nierenberg & Wright, 1999). It is hypothesized that
long duration of subsyndromal symptoms during
the 6 months following attainment of remission is a
predictor of recurrence.

Method
Subjects

The subjects were out-patients and in-patients of a
psychiatric university hospital consecutively recruited
for an uncontrolled treatment study of geriatric de-
pression. None of the subjects were recruited through
advertisement. Inclusion criteria were: (1) age >60
years, (2) diagnosis of unipolar major depressive dis-
order (MDD) according to DSM-IV; (3) a Longitudinal
Follow-up Examination (LIFE) Psychiatric Status
Rating Scale (PSR) score >5 (5=definite criteria for
MDD /without prominent psychotic symptoms or ex-
treme impairment; Keller et al. 1987); (4) the presence
of an informant who had knowledge of the patient’s
history and had enough contact so that they
could observe behavioral changes within 1 week;
and (5) residence at a distance within 45 min from
the psychiatric university hospital. All participants
received uncontrolled treatment for depression.
After a complete description of the study, subjects
signed written informed consent approved by the
Weill Cornell Medical College Institutional Review
Board.

https://doi.org/10.1017/50033291712000967 Published online by Cambridge University Press

Exclusion criteria were: (1) a history of psychiatric
illness (except personality disorder) other than uni-
polar depressive disorder diagnosed prior to the onset
of the first depressive episode; (2) severe acute medi-
cal illness, that is metastatic cancer, decompensated
cardiac, liver or renal failure, major surgery, stroke, or
myocardial infarction 6 months prior to study entry;
(3) spinocerebellar degeneration, Huntington’s chorea,
Parkinson’s disease, or multi-infarct dementia; (4)
moderate to severe dementia as evidenced by a
Mini-Mental State Examination (MMSE; Folstein ef al.
1975) score <20; and (5) severe behavioral disability
defined as complete impairment in performance of the
activities of daily living domain of the Philadelphia
Multilevel Assessment Instrument (MAI; Lawton et al.
1982). These criteria resulted in a group of older
patients with unipolar major depression but without a
major medical illness, moderate or severe dementia, or
severe disability.

Systematic assessment

At baseline, diagnostic assessment was based on the
SCID-R. Depression severity was assessed with the
LIFE PSR (Keller et al. 1987). Cognitive impairment
was measured with the MMSE (Folstein et al. 1975)
and Mattis Dementia Rating Scale (DRS; Mattis, 1989).
Medical burden was quantified using the total score
(except for the psychiatric domain) of the Cumulative
Iliness Rating Scale, Modified Version for Geriatrics
(CIRS-G; Miller et al. 1992). CIRS-G information was
obtained from the medical history and physical
examination, and from the available laboratory test
results. Disability was assessed with the Instrumental
Activities of Daily Living (IADL) subscale of the
Philadelphia MAI; this subscale provides information
about the participant’s ability to perform nine IADLs
(Lawton et al. 1982).

After the baseline evaluation, the patients and in-
formants (when necessary) had in-person evaluations
every 6 months and telephone evaluations 3 months
after each in-person session. An extra in-person
evaluation was conducted when the participant first
met criteria for remission and for recurrence. If the
participants were unable to come to the hospital, re-
search assistants visited them at their homes. During
follow-up evaluations, depressive symptoms were as-
sessed with the PSR. The PSR assessed the presence
and severity of depressive symptoms each week dur-
ing the 6 months prior to each research assessment.
In the PSR, memory prompts and detailed questioning
are used to improve the accuracy of information.
When patients are unable to offer information and
when discrepancies are detected, raters interview in-
dividuals who have frequent contact with the patients
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and/or contact the patients’” physicians to obtain ad-
ditional information. Thus the PSR uses an infor-
mation gathering process similar to that of a clinical
examination. The PSR classifies the status of de-
pression on a scale of 1 to 6. PSR score 1 refers to an
‘asymptomatic status/returned to usual self’ status
without any residual symptoms of MDD. PSR score 2
refers to ‘residual/mild depressive symptoms’ with
the presence of one or more symptoms of no more
than mild degree. PSR score 3 refers to ‘subsyndromal
symptoms/moderate symptoms’ with no more than
moderate impairment in functioning. PSR score 4 re-
fers to ‘major symptoms’ with major impairment in
functioning but does not meet full criteria of MDD.
PSR score 5 refers to ‘definite criteria for MDD /with-
out prominent psychotic symptoms or extreme im-
pairment’. Finally, PSR score 6 refers to ‘definite
criteria for MDD/with psychotic symptoms or ex-
treme impairment’ (Keller et al. 1987; Judd et al. 1998).
Cognitive impairment (MMSE, DRS), medical burden
(CIRS-G) and disability (IADL domain of MAI) were
assessed at two time points: at baseline when the
MDD diagnosis was made; and when they first met
criteria for remission.

Intensity of antidepressant drug (AD) treatment was
classified with the Composite Antidepressant Score —
Revised (CAD; Alexopoulos et al. 1996). CAD orders
intensity of AD treatment on a scale of 0—4, with 0=no
medication; 1 corresponds to treatment with daily
doses of buproprion <100 mg, nortriptyline <30 mg,
setraline <25 mg, paroxetine, fluoxetine or citalopram
<10 mg, venlafaxine <50 mg or escitalopram <5 mg;
2 corresponds to buproprion 100-199 mg, nortriptyline
3049 mg, setraline 25-49 mg, paroxetine, fluoxetine
or citalopram 10-19 mg, venlafaxine 50-75mg or
escitalopram 5-10 mg; 3 corresponds to buproprion
200-300 mg, nortriptyline 50-80 mg, sertraline 50-
100 mg, paroxetine, fluoxetine or citalopram 20-30 mg,
venlafaxine 76-150 mg or escitalopram 10-15 mg; and
4 corresponds to buproprion >300 mg, nortriptyline
>80 mg, setraline >100 mg, paroxetine, fluoxetine or
citalopram >30 mg, venlafaxine >150 mg, or escita-
lopram >15 mg. The investigators had no control over
treatment with antidepressants. The antidepressants
were prescribed by community-based physicians re-
sponsible for the patients’ clinical care.

Definitions of remission, duration of subsyndromal
symptoms, and recurrence

In this study, remission was defined as a PSR score of
<2 for 3 consecutive weeks, without the presence of
depressed mood or lack of interest or pleasure, after
an episode of MDD. This definition is consistent (a)
with studies of late-life depression (Bhalla et al. 2006;
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Rutherford et al. 2007 ; Alexopoulos et al. 2009; Taylor
et al. 2011), in which the required duration for re-
mission has been 1-3 consecutive weeks of a specific
cut-off score; and (b) with the recommendations from
the American College of Neuropsychopharmacology
(ACNP) Task Force on Remission and Response (Fava
et al. 2007). Relapse was defined as a PSR score >5
during the first 6 months after remission. The duration
of subsyndromal symptoms after remission (“duration
subsyndromal symptoms’) was calculated by the
number of weeks of PSR scores of 3 or 4 in the first 6
months following remission in subjects who did not
meet criteria for relapse. Recurrence was defined as a
PSR score >5 occurring between 6 months and 23
years (last research observation since baseline) after
remission.

Statistical analysis

Bivariate analyses using yx* and Mann-Whitney—
Wilcoxon tests compared (1) subjects who had a re-
lapse in the first 6 months after remission with those
who remained relapse-free and (b) subjects who had a
recurrence of depression with subjects who remained
well. Then, Cox proportional hazards survival
analyses were performed to explore the association of
“duration subsyndromal symptoms’ during the risk
period for relapse (in the first 6 months following re-
mission) with time to recurrence. Any participant who
did not have a recurrence was considered censored. To
examine whether the effect of “duration subsyndromal
symptoms’ on time to recurrence remained significant
in the presence of confounding variables, we created a
final Cox proportional hazards regression model in-
cluding variables that were associated with time to
recurrence (using Cox proportional hazards models
and p <0.15). The hazard rates of each predictor were
tested for proportionality with a Cox model including
the variable and its interaction with [log(time to re-
currence) — 5.69]. The constant 5.69 is the average of
the logarithms of the survival times. For the final Cox
regression model, we used backward elimination with
p=0.05 as the criterion for removing an explanatory
variable from the model. All analyses were performed
with SAS 9.1 (SAS Institute Inc., USA) and S-Plus 7.0
(TIBCO Software Inc., USA).

Results

A total of 317 older out-patients (1=191) and in-
patients (n=126) who met DSM-IV criteria for
MDD entered this study. Of these, 242 achieved re-
mission after receiving uncontrolled antidepressant
treatment, 42 did not remit and 33 were lost to follow-
up or had incomplete data to determine remission.
There were no significant differences between those
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Table 1. Demographic and clinical characteristics on 185 older subjects with major depression followed for 6 months after remission

Had a relapse (1 =33) Remained relapse free (n=152)

n % n % Ve p
Gender 0.0004 0.98
Female 21 63.64 97 63.82
Entry status at last MDD episode 2.29 0.13
In-patient 14 4242 44 28.95
Out-patient 19 57.58 108 71.05
Mann-Whitney-Wilcoxon
Mean  s.D. Range Mean  s.D. Range z p
Age (years) 75.12 6.27  64-86 71.96 7 60-89 2.41 0.02
Education (years) 13.18 3.88 5-21 14.17 3.09 7-21 —1.62 0.1
Age at onset (years) 59.34  16.65 30-83 56.45 18.27 14-87 0.81 0.42
Duration of last episode (weeks) 5325 4246 3-174 66.5 74.75 3-522  —0.26 0.79
Number MDD episodes 2.45 141 1-6 2.05 1.24 1-7 1.6 0.11
Entry (index episode)
DRS Total 133.74 711 116-144 13647 723 111-144 —2.07 0.0387
CIRS-G Total 6.23 3.13 2-13 5.51 3.24 0-19 1.08 0.28
MAITADL 24 373 1527 25.56 232 15-27 —1.66 0.1
At onset of remission®
DRS Total 130.54 1293 100-143 137.34 6.8 103-144 —1.88 0.0593
CIRS-G Total 5.96 3.23 0-12 4.6 3.14 0-13 1.93 0.06
MAIIADL 25.2 329 1727 25.77 228 1527 -0.12 0.91
Antidepressant (AD) drug treatment
Intensity® 242 1.47 0-4 2.17 1.61 04 0.57 0.57

MDD, Major depression disorder; DRS, Mattis Dementia Rating Scale; CIRS-G, Cumulative Illness Rating Scale — Geriatric
Version; MAI IADL, Philadelphia Multilevel Assessment Instrument — Instrumental Activities of Daily Living subscale; s.p.,

standard deviation.
2 When remission was first identified.

P Composite Antidepressant Score (CAD) in last month before relapse or in the sixth month.

who were lost to follow-up or had incomplete data
(n=33) versus the rest (n=284) on age, entry status
(in-patient versus out-patient), and years of education.
However, patients who were lost to follow-up or had
incomplete data comprised a significantly higher per-
centage of males than the remaining 284 patients
(males: 15.45% v. 7.22%, y*=5.47, df=1, p=0.019).
Among the subjects who achieved remission
(n=242), 57 were lost to follow-up or had incomplete
data in the first 6 months after remission. This report
focuses on the 185 subjects who remained in remission
for 6 months and had follow-up data for up to 2.5
years thereafter. The subjects who were lost to follow-
up or had incomplete data were older by an average
of 4.37 years than the 185 subjects with follow-up data
(Mann-Whitney: z=3.08, p=0.0021). Furthermore,
a higher percentage of in-patients were lost to follow-
up or had incomplete data compared to subjects
with follow-up (50.88% v. 31.35%, x*=7.22, df=1,
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p=0.0072). There were no significant differences on
gender and years of education between the two
groups.

Relapse and subsyndromal symptoms

Despite the stringent definition of remission requiring
3 weeks of an almost asymptomatic state, 17.8% (33/
185) of remitted subjects experienced a relapse during
the 6 months following remission. Subjects who re-
lapsed were older and more cognitively impaired at
entry than those who remained relapse free (Table 1).

Even among participants who remained relapse
free within 6 months after remission (n=152), a high
number developed clinically significant depressive
symptomatology. Specifically, only 57.24% (87/152)
were asymptomatic or had mild residual depressive
symptoms (PSR scores of 1 and 2) during the 6-month
period following remission whereas 42.76 % (65/152)
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Table 2. Demographic and clinical characteristics on 152 older subjects with major depression who remained in remission past the risk

period for relapse and were followed for 2 years

Had a recurrence (n=45)

Remained recurrence free (n=152)

n Y% n Y% % 4
Gender 2.51 0.11
Female 33 73.33 64 59.81
Entry status at last MDD episode 2.49 0.12
In-patient 9 20.00 35 32.71
Out-patient 36 80.00 72 67.29

Mann-Whitney-Wilcoxon

Mean sp. Range Mean sp. Range z 4

Age (years) 72.27 6.73 60-89 7183 7.14 60-89 0.31 0.76
Education (years) 14.00 3.10 8-20 1424 310 7-21 —0J31 0.75
Duration of subsyndromal symptoms (years)  3.64 382 0-14 1.33 266 0-14 4.00 <0.0001
Age at onset (years) 58.34 1746 20-87 55.65 18.64 14-83 0.74 0.46
Duration of last episode (weeks) 89.62 10640 11-522 57.67 54.51 3-283 1.49 0.14
Number of MDD episodes 1.94 1.08 1-6 209 131 1-7 —-0.30 0.76
At entry (index episode)

DRS Total 137.60 552 127-144 13598 7.85 111-144  0.66 0.51

CIRS-G Total 5.68 274 1-12 545 342 0-19 0.83 0.41

MAI IADL 25.53 1.80 20-27 2557 250 15-27 —1.24 0.21
At onset of remission®

DRS Total 138.00 558 119-144 137.06 7.28 103-144 048 0.63

CIRS-G Total 4.29 312 0-12 473 316 0-13 —-0.73 0.46

MAIIADL 26.21 1.03 23-27 2563 255 15-27 —0.34 0.74
Antidepressant (AD) medication treatment

Intensity of AD treatment® 244 1.39 0-4 253 141 0-4 —0.53 0.6

MDD, Major depression disorder; DRS, Mattis Dementia Rating Scale; CIRS-G, Cumulative Illness Rating Scale — Geriatric
Version; MAI IADL, Philadelphia Multilevel Assessment Instrument — Instrumental Activities of Daily Living subscale; s.p.,

standard deviation.
2When remission was first identified.

b Composite Antidepressant Score (CAD) in last month before relapse or in the sixth month.

of relapse-free subjects developed subsyndromal
symptoms (PSR scores of 3 or 4). In this last group
(n=65), 47.69% (31/65) of subsyndromal symptoms
lasted up to 4 weeks, 38.46% (25/65) lasted 4-8 weeks,
and 13.85% (9/65) lasted longer than 8 weeks.

Recurrence

Further analysis focused on the 152 depressed elderly
subjects who achieved remission and remained re-
lapse free for 6 months. Of the 152 subjects, 108 were
out-patients and 44 were in-patients. Most depressed
subjects had a recurrent disorder (Table 2). Their av-
erage age at onset was in midlife. On average, their
index episode was of moderate severity. They had
significant medical burden, mild or no cognitive im-
pairment, and some impairment in IADL.
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Of the 152 subjects who remained in remission
of depression past the relapse risk period (6 months),
45 had a recurrence (PSR score >5) during the ensu-
ing 2 years (2.5 years since remission). After taking
into consideration censored participants, the esti-
mated recurrence rate derived from the Cox pro-
portional hazards model during the 2 years of follow-
up was 37.6% [95% confidence interval (CI) 29.2-
47.6]. Bivariate comparisons between subjects who
suffered a recurrence and those who remained well
showed no significant difference in any demographic
or clinical variables. The only exception was that
subjects who suffered a recurrence had a longer dur-
ation of subsyndromal symptoms in the 6 months
following remission of depression than subjects who
remained well throughout the follow-up period
(Table 2).
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Fig. 1. Duration of subsyndromal symptoms in the first 6 months following remission and recurrence rates in the ensuing
2 years. The survival curves are of time to recurrence of elderly depressed patients who experience 0, 4, 8 and 12 weeks of

subsyndromal symptoms during the first 6 months following remission. The survival curves start 6 months after remission

(0 days) and end 2 years later. Calculations were by the Cox proportional hazards model: ‘ duration subsyndromal symptoms’
was associated with time to recurrence. Proportional hazards likelihood ratio for the overall model: y*=13.74, df =1, p <0.0002;
for ‘ duration subsyndromal symptoms”: y*=18.28, df =1, p <0.0001.

The duration of subsyndromal symptoms was sig-
nificantly associated with time to recurrence [Wald
%*=18.28, p<0.0001, hazard ratio (HR) 1.16, 95% CI
1.08-1.24]; the higher the number of weekly PSR
scores of 3 or 4 in the first 6 months after remission, the
shorter the time to recurrence. Specifically, partici-
pants with 4, 8 and 12 weeks of PSR score 3 or 4 in
the first 6 months after remission had 45, 66 and 86 %
recurrence rates respectively (Fig. 1).

Further analyses examined whether the relationship
between subsyndromal symptom duration and recur-
rence remained significant in the presence of potential
confounding variables. To this end, exploratory uni-
variate analyses were conducted using the Cox pro-
portional hazards model to identify demographic
and clinical variables related to time to recurrence
with a p value <0.15 (Table 3). These variables were
included in a multivariate Cox proportional hazards
model.

The final Cox predictive model of recurrence was
constructed after use of backward elimination in
which variables with p>0.05 were removed. The re-
sultant model consisted of ‘duration subsyndromal
symptoms’ (Wald y*=18.72, p<0.0001, HR 1.17, 95%
CI 1.09-1.25), intensity of AD treatment (Wald
x*=0.64, p=0.42, HR 1.12, 95% CI 0.85-1.48) and
intensity of AD treatmentx time (Wald »x*=5.78,
p=0.016, HR 1.24, 95% CI 1.04-1.49).
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To further ensure that our continuous measure of
intensity of antidepressant treatment (CAD scores
ranging from 0 to 4) adequately captured the role of
treatment, we used a categorical definition of anti-
depressant treatment (adequate versus inadequate)
and repeated the above analysis. According to this
definition, ‘adequate’ was characterized as treatment
with CAD intensity >3 and ‘inadequate’ was treat-
ment with a CAD intensity <3. In a Cox proportional
hazard model including adequate antidepressant
treatment, duration of subsyndromal symptoms and
the interaction of adequate antidepressant treat-
ment X time, the results were similar to the previous
final model: ‘duration of subsyndromal symptoms’
(Wald x*=18.69, p<0.0001, HR 1.17, 95% CI 1.09-
1.25), adequacy of AD treatment (Wald x*=0.51,
p=0.47, HR 1.35, 95% CI 0.60-3.05), and adequacy of
AD treatment x time (Wald »*=6.01, p=0.014, HR
2.23,95% CI 1.17-4.23).

The significant interaction of adequacy of anti-
depressant treatment with time indicates that the re-
lationship of treatment to recurrence was not the same
over time. Specifically, during the first 4 months of
follow-up, patients with adequate antidepressant
treatment were five times less likely to recur than
patients with inadequate antidepressant treatment
(Wald 4*=7.82, p=0.0052, HR 5.37, 95 % CI1 1.65-17.46).
However, adequacy of antidepressant treatment after
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Table 3. Bivariate relationships of demographic and clinical variables to time to recurrence in 152 older subjects with major depression

who remained in remission past the risk period for relapse

Cox proportional hazards model

Variable HR (95% CI) Wald »? p
Age 1.01 (0.97-1.06) 0.22 0.64
Education 0.99 (0.90-1.09) 0.04 0.83
Gender 1.60 (0.83-3.11) 1.97 0.16
Out-patient/in-patient status at entry 1.41 (0.95-2.08) 291 0.08
Duration of subsyndromal symptoms 1.16 (1.08-1.24) 18.28 <0.0001
Duration of index MDD episode 1.00 (1.00-1.06) 2.85 0.09
Age at onset of MDD 1.00 (0.99-1.02) 0.57 0.45
Number of MDD episodes 0.97 (0.94-1.29) 0.16 0.69
At entry

DRS Total 1.03 (0.99-1.08) 1.80 0.18

CIRS-G Total 1.07 (0.97-1.18) 1.77 0.18

MAI IADL 0.95 (0.84-1.10) 0.39 0.53
At onset of remission

DRS Total 1.02 (0.97-1.07) 0.51 0.48

CIRS-G Total 0.98 (0.88-1.09) 0.15 0.70

MAITADL 1.07 (0.89-1.29) 0.44 0.51
Intensity of AD treatment® 1.12 (0.85-1.47) 0.62 0.43
Intensity of AD treat x timeP 1.23 (1.03-1.46) 541 0.02

HR, Hazard ratio; CI, confidence interval ; MDD, major depression disorder; DRS, Mattis Dementia Rating Scale; CIRS-G,

Cumulative Illness Rating Scale — Geriatric Version; MAIIADL, Philadelphia Multilevel Assessment Instrument — Instrumental

Activities of Daily Living subscale; AD, antidepressant.

2 Composite Antidepressant Score (CAD) in last month before recurrence or before last follow-up.
> Time =log(time to recurrence) - 5.69; the constant 5.69 is the average of the logarithms of the survival times. The HR of
intensity of AD treatment scores was not proportional over time as shown by the significant intensity of AD treat x time

interaction.

the first 4 months of follow-up was not significantly
associated with reduced recurrence rates (i.e. after 10
months following remission) (Wald y*=1.50, p=0.23,
HR 0.52, 95% CI 0.23-1.40).

Discussion

The principal finding of this study is that sub-
syndromal symptoms in the first 6 months after
remission are common and predict subsequent recur-
rence of late-life depression; the longer the duration
of subsyndromal symptoms, the shorter the time
to recurrence and the higher the recurrence rates.
Older patients who experience subsyndromal symp-
toms for 0, 4, 8 and 12 weeks during the 6 months
after remission have an estimated recurrence rate of
28, 45, 66 and 86% respectively during the ensuing
2 years. The relationship of subsyndromal symptoms
to recurrence is independent of the intensity of anti-
depressant drug treatment during the month preced-
ing recurrence.

To our knowledge, this is the first study to de-
monstrate that increased duration of subsyndromal
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symptoms occurring soon (6 months) after remission is
associated with increased risk for recurrence of late-life
depression. Nonetheless, this observation is consistent
with findings from controlled and uncontrolled treat-
ment studies suggesting that subsyndromal symptoms
forecast poor long-term outcomes in elderly and in
younger patients (Frank & Levenson, 1990; Thase &
Simons, 1992; Paykel et al. 1995; Ramana et al. 1995;
Judd et al. 1998; Van Londen et al. 1998; Taylor et al.
1999; Karp et al. 2004; Dombrovski ef al. 2007). With one
exception (Frank & Levenson, 1990), studies of adults
have documented that subsyndromal symptoms at the
point of remission or during the continuation and
maintenance treatment phases were associated with
high recurrence rates during the next 2 years (Ramana
et al. 1995; Judd et al. 1998; Karp et al. 2004). In late life,
subsyndromal depressive symptoms occurring prior
to or during the maintenance treatment phase pre-
dicted subsequent recurrence of major depression
(Taylor et al. 1999; Dombrovski et al. 2007). Finally,
the importance of subsyndromal symptoms is also
highlighted by research demonstrating that treating
subsyndromal depression symptoms may prevent
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major depression in late life (van’t Veer-Tazelaar et al.
2009).

This study’s findings need to be viewed in the con-
text of its limitations. These include the lack of con-
trolled treatment and the absence of a control group.
Although uncontrolled treatment may be a limitation,
the treatment offered to the subjects of this study was
of low to medium intensity (Tables 1 and 2), and,
although a control group is desirable, the lack of
randomization reduced the subject selection bias in-
herent in randomized treatment studies. Another
limitation may be the retrospective assessment of
depressive symptoms at 6-month intervals with a
telephone assessment in between. Although direct as-
sessment of depressive symptoms at more frequent
intervals is desirable, the LIFE and PSR used by
this study are instruments validated by the National
Institute of Mental Health (NIMH) Collaborative
Study of Depression (Keller et al. 1987), and have been
used in studies with mixed-age (Keller ef al. 1992; Judd
et al. 1998) and elderly depressed patients (Hinrichsen,
1992). Finally, the MMSE cut-off of 20 may have
allowed inclusion of individuals with cognitive im-
pairment or early-stage dementia. A wide range of
cognitive impairment coexists with depression in
older adults and increases with age (Arve et al. 1999). A
more stringent MMSE cut-off score would have re-
sulted in a sample of younger, cognitively intact and
relatively healthy participants and may not have ac-
curately captured important clinical aspects of an older
population, differentiating them from younger adults.

Several clinical characteristics have been associated
with poor outcomes of late-life depression. Cognitive
dysfunction (Story et al. 2008), impairment in some
executive functions (Alexopoulos et al. 2005; Sneed
et al. 2007) and psychomotor slowing (Butters et al.
2004) have each been associated with slow and/or
poor response to antidepressant treatment. Medical
burden has also been shown to predict poor long-term
outcomes of late-life depression in some studies
(Cui et al. 2008). Finally, disability has a reciprocal
relationship with depressive symptoms and worsens
the long-term prognosis of late-life depression
(Alexopoulos et al. 2002). In this study, however, cog-
nitive impairment, medical burden and disability as-
sessed at entry, when the subjects were symptomatic,
and at the beginning of remission (Table 3) had weak
associations with recurrence of depression that did
not reach statistical significance. However, cognitive
impairment and medical burden were associated
with relapse in the first 6 months after remission
(Table 1). Consequently, the group of the recurrence
analyses was enriched with patients with low cogni-
tive impairment and medical burden as many of
those with greater cognitive impairment and medical
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burden had already relapsed. Nevertheless, further
investigation of the association of medical co-
morbidity and cognitive impairment with recurrence
rates is warranted.

The adequacy of AD treatment during the first
4 months of follow-up predicted low recurrence
rates. However, later on, adequacy of drug treatment
did not significantly influence recurrence rates.
Because a high number of recurrences occurred dur-
ing the first 4 months of follow-up, the group with
longer follow-up might have been depleted from
patients at high risk for recurrence. This observation
may account, at least in part, for the lack of a signifi-
cant relationship between treatment adequacy after
the first 4 months of follow-up and recurrence of
depression.

The findings of this study have methodological and
clinical implications. On a methodological level, long-
term outcome studies of geriatric depression may in-
clude information on subsyndromal states occurring
soon after the attainment of remission because of their
prognostic value. In this study, focusing only on re-
mission as an almost asymptomatic state over 3 weeks
predicted an average recurrence rate of 37.6% over 2
years. However, the occurrence and duration of sub-
syndromal depressive symptoms following remission
increased the prediction of recurrence. For example, a
patient without any subsyndromal symptoms after
remission had a 28% chance of recurrence within 2
years. By contrast, the probability of recurrence of a
patient with subsyndromal depressive symptoms
lasting 12 weeks was 86 %.

On a clinical level, although remission is a desirable
outcome, it is not a permanent state; thus attention
should be paid to subsyndromal depressive symp-
toms developing after remission. Vigilant follow-up
should aim to identify depressive symptoms after re-
mission of late-life depression and treatment plans
should aim to shorten their duration. Although sup-
pressing subsyndromal symptoms may reduce suf-
fering and disability, studies are needed to establish
whether recurrence rates are reduced. The possibility
remains that subsyndromal symptoms are an index of
a “virulent” disorder whose outcomes may change lit-
tle with symptom suppression.

In conclusion, this study finds that a large percent-
age of depressed older patients develop subsyndromal
depressive symptoms after remission of major de-
pression. The duration of subsyndromal symptoms
after remission is proportionately associated with re-
currence of depression in the ensuing 2 years.
Although the mechanisms relating subsyndromal
symptoms to recurrence are unclear, it is prudent to
remain clinically vigilant during the first few months
after remission of late-life depression.
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