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A Six-Year Prospective Study of the
Prognosis and Predictors in Patients With

Late-Life Depression

Hans W. Jeuring, M.D., Max L. Stek, M.D., Ph.D., Martijn Huisman, Ph.D.,
Richard C. Oude Voshaar, M.D., Ph.D., Paul Naarding, M.D., Ph.D.,

Rose M. Collard, Ph.D., Roos C. van der Mast, M.D., Ph.D., Rob M. Kok, M.D., Ph.D.,
Aartjan T.F. Beekman, M.D., Ph.D., Hannie C. Comijs, Ph.D.

Objectives: To examine the six-year prognosis of patients with late-life depression and
to identify prognostic factors of an unfavorable course. Design and Setting: The Neth-
erlands Study of Depression in Older Persons (NESDO) is a multisite naturalistic
prospective cohort study with six-year follow-up. Participants: Three hundred seventy-
eight clinically depressed patients (according to Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition Text Revision criteria) and 132 nondepressed com-
parisons were included at baseline between 2007 and 2010. Measurements: Depression
was measured by the Inventory of Depressive Symptomatology at 6-month intervals
and a diagnostic interview at 2- and 6-year follow-up. Multinomial regression and
mixed model analyses were both used to identify depression-related clinical, health,
and psychosocial prognostic factors of an unfavorable course. Results: Among de-
pressed patients at baseline, 46.8% were lost to follow-up; 15.9% had an unfavorable
course, i.e., chronic or recurrent; 24.6% had partial remission; and 12.7% had full re-
mission at six-year follow-up.The relative risk of mortality in depressed patients was
2.5 (95% confidence interval 1.26–4.81) versus nondepressed comparisons.An unfa-
vorable course of depression was associated with a younger age at depression onset;
higher symptom severity of depression, pain, and neuroticism; and loneliness at base-
line.Additionally, partial remission was associated with chronic diseases and loneliness
at baseline when compared with full remission. Conclusions: The long-term prog-
nosis of late-life depression is poor with regard to mortality and course of depression.
Chronic diseases, loneliness, and pain may be used as putative targets for
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optimizing prevention and treatment strategies for relapse and chronicity. (Am J Geriatr
Psychiatry 2018; 26:985–997)

Key Words: Depression, old age, risk factors, prognosis, outcome

Highlights
• The long-term prognosis of late-life depression is poor in terms of mortality and

course.
• Depression in later life is a chronic and disabling disorder, in which treatment is prob-

ably still suboptimal.
• An unfavorable course is associated with a younger age at onset of depression, higher

baseline depression, chronic pain, neuroticism and loneliness.
• Patients with a partial remission might benefit from interventions targeting chronic

diseases and loneliness.
• Considering the poor prognosis and high dropout among depressed older

patients in this study, much could be gained by improving prevention and treatment
strategies.

INTRODUCTION

Late-life depression is a complex and heteroge-
neous disorder, often accompanied by an unfavorable
prognosis.1 It has been associated with a chronic
course,2 a higher risk of subsequent development of
cognitive impairment or dementia,3 and premature
death.4 Although late-life depression can be treated ef-
fectively, relapse and recurrence, as well as chronicity,
are a major problem in daily practice. Studies on the
long-term prognosis of late-life depression are re-
quired to inform clinicians and to identify prognostic
factors that may contribute to the improvement of treat-
ment strategies and relapse prevention.

An unfavorable prognosis of late-life depression has
been demonstrated in both community samples5–8 and
clinical samples.9–14 Beekman et al.6 studied the six-
year course of community-dwelling older adults with
late-life depression, using both diagnostic interviews
and self-reports, and found that 32% had a severe
chronic course and 44% an unfavorable but fluctuat-
ing course, whereas only 23% showed remission.6 In
our previous two-year follow-up study of the Neth-
erlands Study of Depression in Older Persons
(NESDO), we found that nearly 50% of the clinically
depressed patients still had a depression diagnosis, and
61% had a chronic course of depressive symptoms.13

It is known that depression in older adults is more
likely to have a chronic or chronic-relapsing course

compared to younger adults.2,15 Since meta-analyses of
treatment studies have demonstrated equal efficacy of
antidepressants among all ages,16 suboptimal mainte-
nance treatment may be an explanation for the less
favorable prognosis in older adults. Also, some spe-
cific depressive syndromes occur more often in later
life, such as depression-executive dysfunction syn-
drome with apathy,17 which has particularly been linked
to a poor outcome.18,19

Currently, there has been an increasing interest in
identifying distinct long-term trajectories of depres-
sive symptoms using latent class analyses. Hybels
et al.12 identified four trajectory classes in a clinical
sample of depressed older adults after three years of
follow-up, including a quick recovery class (43%), a
persistent moderate symptom class (27%), a persis-
tent high symptom class (15%), and a slow recovery
class (15%).12 Higher perceived stress and lower social
support were associated with the persistent high
symptom class.12 These trajectories have proven to be
useful in obtaining a better insight into the course of
late-life depression; for example, by distinguishing a
fast recovery class from a slow recovery class.12,20

However, its use for clinicians may be limited, for
they rely on a depression diagnosis for the manage-
ment of depression, not on depressive symptoms
only.

Multiple factors from different domains of function-
ing contribute to the onset and prognosis of
depression.21 For clinical purposes, prognostic factors
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may be assigned to a depression-related clinical
domain, a health and lifestyle domain, and a psycho-
social domain. Several factors from these domains have
been associated with an unfavorable course of depres-
sion, including comorbid anxiety,22 sleep problems,23

chronic diseases,13,15 functional limitations,24 pain,25

loneliness,26 lack of social support,12 childhood trauma,27

and neuroticism.28 Whether these factors are also as-
sociated with the prognosis of depression in the long-
term remains to be explored.

The aim of the present study was twofold. First,
the long-term prognosis of late-life depression
was examined in terms of both main reasons for at-
trition and course types in clinically depressed patients
over six years. Second, prognostic factors of long-
term course types were identified. We hypothesized
that the long-term prognosis of late-life depression is
poor, with a high mortality rate and an unfavorable
course, including recurrence and chronicity, in most
patients.

METHODS

Study Design

The Netherlands Study of Depression in Older
Persons (NESDO) is a multisite prospective cohort
study designed to examine the course and conse-
quences of depressive disorders in older adults (≥60
years). Sampling procedures have been previously de-
scribed in detail.29 In short, data collection of the
baseline measurement took place between 2007 and
2010. Depressed patients were recruited in five regions
in the Netherlands from both mental healthcare facili-
ties and general practitioners. Nondepressed
comparisons were recruited from general practitio-
ners and were included if they had no lifetime
diagnosis of depression. Participants were excluded
when they had a dementia diagnosis or were sus-
pected to have dementia based on clinicians’ judgment.
Follow-up assessments by means of a face-to-face in-
terview were performed two years13 and six years after
baseline using the same measurement instruments as
at baseline. Additionally, postal assessments were per-
formed every 6 months, including a questionnaire on
self-reported depressive symptoms. Well-trained re-
search assistants conducted the interviews. All
interviews were audiotaped and quality controlled. The

research coordinator regularly evaluated interviews on
the basis of their audiotapes. Question wording and
probing behavior of interviewers was frequently moni-
tored by checking a random selection of about 10% of
all taped interviews. Written informed consent was ob-
tained from all participants. NESDO study protocol had
been approved centrally by the ethical review board
of the VU University Medical Center and subse-
quently by the ethical review boards of the Leiden
University Medical Center, University Medical Center
Groningen, and Radboud University Medical Center
Nijmegen.

Sample

At baseline, NESDO included 378 depressed pa-
tients with major depressive disorder (N = 265),
dysthymia (N = 6), double depression (N = 94) (major
depression and dysthymia), or minor depression
(N = 13) according to Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) criteria30 and 132 nondepressed com-
parisons aged greater than or equal to 60 years.13

Depressed patients did not differ from nondepressed
comparisons with respect to mean age and sex, but de-
pressed patients had less education, were more often
divorced or widowed, and had lower cognitive func-
tioning. From the 510 respondents at baseline, 401 were
retained in the two-year follow-up assessment, with
an overall attrition rate of 21.4%.13

Measurements

Depression

The DSM-IV-TR diagnoses of major depression, dys-
thymia, and minor depression were assessed with the
Composite Interview Diagnostic Instrument (CIDI,
WHO, Version 2.1) on follow-up at two and six years.30

Severity of depressive symptoms was measured by a
postal assessment every 6 months as a continuous vari-
able with the Inventory of Depressive Symptomatology
(IDS),31 which is a 30-item self-report scale that was de-
veloped to assess all core criterion diagnostic depressive
symptoms. The IDS scores range between 0 and 84,
with higher scores indicating more severe depres-
sion. An IDS score less than 14 was defined as no
depression.32 The scale has acceptable psychometric
properties in depressed outpatients31 and depressed
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inpatients.32 Cronbach’s alpha for the IDS in our sample
was 0.83.

Course Types

The course types were categorized according to
the two-year and six-year measurements into: a) full
remission; b) partial remission; c) recurrent; and d)
chronic using both the symptom severity level (ac-
cording to the IDS) and diagnosis of depression
(according to the DSM-IV-TR). Full remission was
defined as the absence of a depression diagnosis at
six-year follow-up, combined with an IDS score less
than 14 at six-year follow-up (at measurement cycles
12 and 13, thereby covering 6 months). Partial remis-
sion was defined as the absence of a depression
diagnosis at 6-year follow-up, but with an IDS score
greater than or equal to 14 at 6-year follow-up (at
measurement cycles 12 and 13). The absence of a
depression diagnosis at two years but the presence
of a diagnosis at six years was labeled as “recurrent.”
The presence of a depression diagnosis at both two-
and six-year follow-up was labeled as “chronic.” The
last two categories (recurrent and chronic) were based
on the diagnosis of depression according to the CIDI
only.

Prognostic Factors

Demographics were assessed using standard ques-
tions and included sex, age, and education level (years).
The following depression-related clinical factors were in-
cluded: previous episode of depression, age of onset
of depression, and comorbid anxiety diagnosis (y/
n). These were assessed by the CIDI, severity of
depressive symptoms was assessed by the IDS,31 se-
verity of anxiety symptoms was assessed by the Beck
Anxiety Inventory (BAI),33 global cognitive function-
ing was assessed by the Mini-Mental State Examination
(MMSE),34 apathy was assessed by the Starkstein
Apathy Scale (SAS),35 sleep problems were assessed by
the Women’s Health Initiative Insomnia Rating Scale
(WHIIRS),36 and use of antidepressants and frequent
use of benzodiazepines were assessed by inspection
of the medication. The following health and lifestyle
factors were also included: Chronic physical diseases
were self-reported and assessed by the LASA Physi-
cal Activity Questionnaire (LAPAQ),37 functional

limitations were assessed by the WHO Disability As-
sessment Schedule 2.0 (WHODAS 2.0),38 metabolic
syndrome was assessed by the original Adult Treat-
ment Panel III (ATP-III) criteria,39 chronic pain was
assessed by the Graded Chronic Pain Scale (GCPS),40

body mass index was measured in kg/m2, physical ac-
tivity was assessed by the International Physical Activity
Questionnaire (IPAQ) and dichotomized (low versus
moderate/high),41 smoking was assessed by asking
current smoking behavior (y/n), and alcohol use was
assessed by the Alcohol Use Disorders Identification
Test (AUDIT).42 The following psychosocial factors were
included: Neuroticism was assessed by the NEO Five-
Factor Inventory (NEO-FFI),43 childhood trauma was
assessed by the Netherlands Mental Health Survey and
Incidence Study (NEMESIS) questionnaire,44 partner
status (y/n) was asked, loneliness was assessed by the
Rasch-Type Loneliness Scale (RTLS),45 social support
was assessed by the Close Person Inventory and di-
chotomized (poor [ < 2 confidants] versus good [ ≥ 2
confidants]),46 and recent life events were assessed by
the Brugha questionnaire.47

Statistical Analyses

First, descriptive analyses were used to describe
attrition and its determinants in the patient group
(Appendix S1, eTable S1). For both the patient group
and nondepressed comparison group, attrition rates
were calculated by dividing the proportion of respon-
dents that were lost to follow-up with the total number
of respondents at baseline. Subsequently, bivariate
and multivariate logistic regression analyses were used
to identify determinants of attrition (Appendix S1,
eTable S2). Second, study sample characteristics were
described according to the “course of late-life
depression,” in which the “recurrent” and “chronic”
groups were combined to ensure equal group sizes
for the purposes of subsequent statistical analyses
(Table 1).

A correlation matrix was derived for the indepen-
dent variables to rule out multicollinearity. A Pearson
correlation cutoff of 0.70 was used to determine
whether substantial correlation was present and
whether variables had to be left out of subsequent
analysis. No correlation greater than 0.70 was found
between all independent variables. The highest cor-
relations observed were between BAI and neuroticism
(0.52) and BAI and WHODAS 2.0 (0.45). Also, the
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correlations between the independent variables at base-
line and the dependent variable IDS at baseline, as
well as at two- and six-year follow-up, were re-
trieved. At baseline, none of the variables was correlated
with IDS at greater than 0.70. The highest correla-
tions observed were between IDS and WHODAS 2.0
(0.69), IDS and BAI (0.56), and IDS and neuroticism
(0.54).

Bivariate multinomial regression analyses were per-
formed to investigate the association between each
prognostic factor and “course of late-life depression”
using “full remission” as a reference group (Table 2).
An additional analysis was performed using “partial
remission” as a reference group for the comparison
with a chronic/recurrent (unfavorable) course. To

overcome the study’s statistical power problem, mul-
tivariate analyses were performed using linear mixed
models, with the longitudinally measured IDS as a de-
pendent variable (Table 3). First, group-wise multivariate
analyses were conducted for each of the three sepa-
rate domains. Subsequently, the final multivariate model
contained all prognostic factors that were associated
with IDS at p < 0.05 from the group-wise multivari-
ate analyses. The goodness of fit for all multivariate
models was evaluated with the −2 log likelihood (−2LL)
method by comparing the fitted fixed-effects models
to the model with no predictors (null model). We evalu-
ated changes in the −2LL between the null model and
each fitted fixed-effects model. Analyses were per-
formed using IBM SPSS 22.0.

TABLE 1. Characteristics of N = 201 Depressed Patients at Baseline and According to Their Course Type of Late-Life Depression
at Follow-Up

Baseline Six-year follow-up, course types

Prognostic factors
Total

N = 201

Full
remission

N = 48

Partial
remission

N = 93

Recurrent
or Chronic

N = 60

Demographics
Women, N (%) 137 (68.2) 28 (58.3) 66 (71.0) 43 (71.7)
Age, years, mean (SD) 69.0 (6.5) 68.4 (5.9) 69.5 (6.8) 68.5 (6.5)
Education, years, mean (SD) 10.9 (3.5) 10.8 (3.1) 10.8 (3.4) 11.0 (4.0)
Depression-related clinical factors
Previous episode depression, yes, N (%) 175 (90.2) 41 (87.2) 80 (90.9) 54 (91.5)
Age of onset of depression, mean (SD) 46.3 (19.7) 48.4 (18.3) 49.1 (18.5) 40.5 (21.4)
Severity depressive symptoms, mean (SD) 29.7 (12.5) 26.0 (13.6) 28.5 (10.2) 34.5 (13.6)
Comorbid anxiety diagnosis, yes, N (%) 79 (39.3) 17 (35.4) 30 (32.3) 32 (53.3)
Severity anxiety symptoms, mean (SD) 16.8 (10.7) 14.3 (10.6) 15.6 (9.2) 20.6 (12.1)
Global cognitive functioning, mean (SD) 28.1 (1.6) 28.1 (1.5) 28.3 (1.4) 27.8 (2.0)
Apathy, mean (SD) 16.8 (5.3) 15.3 (5.2) 17.1 (5.4) 17.5 (5.2)
Sleep problems, mean (SD) 10.9 (5.2) 11.0 (5.7) 10.6 (5.1) 11.3 (5.1)
Use of antidepressants, yes, N (%) 145 (72.9) 37 (78.7) 58 (63.0) 50 (83.3)
Frequent use of benzodiazepines, yes, N (%) 73 (36.3) 20 (41.7) 29 (31.2) 24 (36.3)
Health and lifestyle factors
Chronic diseases, mean (SD) 2.1 (1.5) 1.5 (1.0) 2.1 (1.5) 2.5 (1.8)
Functional limitations, mean (SD) 25.0 (12.3) 23.5 (11.9) 23.4 (11.2) 28.6 (13.7)
Metabolic syndrome, original ATP III criteria, yes, N (%) 61 (30.3) 11 (22.9) 32 (34.4) 18 (30.0)
Chronic pain, yes, N (%) 111 (55.5) 23 (47.9) 48 (51.6) 40 (67.8)
Body mass index, mean (SD) 26.1 (4.3) 25.1 (3.7) 26.3 (4.2) 26.6 (4.8)
Physical activity, low, N (%) 47 (24.1) 13 (28.3) 15 (16.7) 19 (32.2)
Smoking, yes, N (%) 47 (23.4) 10 (20.8) 24 (25.8) 13 (21.7)
Alcohol use, median (IQR) 2 (4) 2 (4) 3 (5) 0 (3)
Psychological and social factors
Neuroticism, mean (SD) 39.1 (6.2) 37.1 (5.9) 38.5 (4.9) 41.7 (7.4)
Childhood trauma index, mean (SD) 1.0 (1.2) 0.9 (1.1) 1.0 (1.1) 1.2 (1.3)
Partner, no, N (%) 95 (47.3) 20 (41.7) 48 (51.6) 27 (45.0)
Loneliness, mean (SD) 6.6 (3.5) 4.8 (3.3) 7.0 (3.4) 7.5 (3.3)
Social support, poor, N (%) 96 (48.0) 23 (48.9) 44 (47.3) 29 (48.3)
Recent life events, mean (SD) 1.8 (1.3) 1.6 (1.3) 1.9 (1.4) 1.8 (1.3)

Notes: SD: standard deviation; ATP III: Adult Treatment Panel III; IQR: interquartile range.
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TABLE 2. Prognostic Factors Associated With Long-Term Course Types of Late-Life Depression From Bivariate Analyses Using Multinomial Logistic Regression

Partial Remission
(reference: full remission)

Recurrent or Chronic
(reference: full remission)

Recurrent or Chronic
(reference: partial remission)

Prognostic factors OR 95% CI Wald χ2 p value OR 95% CI Wald χ2 p value OR 95% CI Wald χ2 p value

Demographics
Women 1.75 (0.84–3.62) 2.25 0.13 1.81 (0.81–4.03) 2.09 0.15 1.04 (0.51–2.12) 0.01 0.93
Age 1.03 (0.97–1.08) 0.89 0.35 1.00 (0.94–1.06) 0.01 0.95 0.98 (0.93–1.03) 0.88 0.35
Education 1.00 (0.90–1.11) 0.00 0.99 1.02 (0.92–1.14) 0.15 0.70 1.02 (0.93–1.12) 0.22 0.64
Depression-related clinical factors
Previous episode depression, yes 1.46 (0.48–4.50) 0.44 0.51 1.58 (0.45–5.54) 0.51 0.47 1.08 (0.34–3.48) 0.02 0.90
Age of onset of depression 1.00 (0.98–1.02) 0.04 0.84 0.98 (0.96–1.00) 4.11 0.043 0.98 (0.96–0.99) 6.59 0.010
Severity depressive symptoms 1.02 (0.99–1.05) 1.36 0.24 1.06 (1.02–1.10) 11.27 0.001 1.04 (1.01–1.07) 8.07 0.005
Comorbid anxiety diagnosis, yes 0.87 (0.42–1.81) 0.14 0.71 2.08 (0.96–4.54) 3.41 0.065 2.40 (1.23–4.68) 6.60 0.010
Severity anxiety symptoms 1.01 (0.98–1.05) 0.46 0.50 1.06 (1.02–1.10) 7.68 0.006 1.04 (1.01–1.08) 6.99 0.008
Global cognitive functioning 1.08 (0.87–1.34) 0.45 0.50 0.90 (0.72–1.13) 0.83 0.36 0.84 (0.69–1.02) 3.16 0.076
Apathy 1.07 (1.00–1.14) 3.36 0.067 1.08 (1.00–1.17) 4.24 0.040 1.01 (0.95–1.08) 0.20 0.66
Sleep problems 0.99 (0.92–1.06) 0.17 0.68 1.01 (0.94–1.09) 0.12 0.73 1.03 (0.97–1.10) 0.73 0.39
Use of antidepressants, yes 0.46 (0.20–1.04) 3.45 0.063 1.35 (0.51–3.58) 0.37 0.55 2.93 (1.32–6.52) 6.94 0.008
Use of benzodiazepines, yes 0.63 (0.31–1.31) 1.53 0.22 0.93 (0.43–2.02) 0.03 0.86 1.47 (0.75–2.90) 1.25 0.26
Health and lifestyle factors
Chronic diseases 1.42 (1.08–1.87) 6.15 0.013 1.65 (1.23–2.21) 10.99 0.001 1.16 (0.94–1.43) 1.95 0.16
Functional limitations 1.00 (0.97–1.03) 0.00 0.95 1.04 (1.00–1.07) 4.34 0.037 1.04 (1.01–1.07) 6.29 0.012
Metabolic syndrome, yes 1.77 (0.80–3.92) 1.95 0.16 1.44 (0.60–3.44) 0.68 0.41 0.82 (0.41–1.64) 0.32 0.57
Chronic pain, yes 1.16 (0.58–2.33) 0.17 0.68 2.29 (1.04–5.03) 4.25 0.039 1.97 (0.99–3.90) 3.83 0.050
Body mass index 1.08 (0.98–1.18) 2.57 0.11 1.10 (1.00–1.21) 3.50 0.061 1.02 (0.95–1.10) 0.23 0.63
Physical activity, low 0.51 (0.22–1.19) 2.45 0.12 1.21 (0.52–2.80) 0.19 0.66 2.38 (1.09–5.17) 4.75 0.029
Smoking, yes 1.32 (0.57–3.05) 0.43 0.51 1.05 (0.42–2.66) 0.01 0.92 0.80 (0.37–1.72) 0.34 0.56
Alcohol use 1.05 (0.95–1.16) 0.78 0.38 0.89 (0.77–1.03) 2.43 0.12 0.85 (0.75–0.97) 5.90 0.015
Psychological and social factors
Neuroticism 1.04 (0.98–1.10) 1.53 0.22 1.14 (1.06–1.22) 12.90 <0.001 1.09 (1.03–1.16) 8.98 0.003
Childhood trauma index 1.11 (0.81–1.52) 0.39 0.53 1.26 (0.90–1.76) 1.83 0.18 1.14 (0.87–1.50) 0.88 0.35
Partner, no 0.67 (0.33–1.35) 1.25 0.26 0.87 (0.41–1.88) 0.12 0.73 1.30 (0.68–2.50) 0.64 0.43
Loneliness 1.20 (1.08–1.34) 10.78 0.001 1.26 (1.11–1.42) 13.58 <0.001 1.05 (0.94–1.16) 0.75 0.39
Social support, poor 0.94 (0.46–1.89) 0.03 0.86 0.98 (0.46–2.10) 0.00 0.95 1.04 (0.54–2.00) 0.02 0.90
Recent life events 1.24 (0.95–1.63) 2.45 0.12 1.17 (0.88–1.57) 1.13 0.29 0.95 (0.74–1.20) 0.21 0.65

Notes: Degrees of freedom for Wald χ2 statistic: 1.
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RESULTS

Attrition of NESDO

Figure 1 contains the flowchart of NESDO. From the
510 respondents at baseline, 299 participated in the six-
year follow-up assessment with an overall attrition rate
of 41.4%. The attrition rate between two- and six-
year follow-up was 25.4%. The attrition rates for the
patient and comparison groups differed at 46.8% and
25.8%, respectively. The most important reasons for at-
trition in the patient group were mortality (16.4%) and
mental reasons (15.1%), mainly cognitive impair-
ment, whereas the most important reason for attrition

in the nondepressed comparison group was refusal
(9.1%). A total of 70 participants (13.7%) died during
six-year follow-up, including 62 depressed patients and
8 nondepressed comparisons. The relative risk of mor-
tality among depressed patients was 2.47 times (95%
confidence interval [CI] 1.26–4.81) higher versus
nondepressed comparisons (χ2[1] = 8.84, p = 0.003).

Among depressed patients, attrition was the same
for men and women (χ2[1] = 0.78, p = 0.38) (Appen-
dix S1, eTable S1). In bivariate analyses (Appendix S1,
eTable S2), determinants of attrition in the patient group
were higher age (odds ratio [OR] 1.08, 95% CI 1.05–
1.11), less education (OR 0.93, 95% CI 0.87–0.98), a
higher age at onset of depression (OR 1.01, 95% CI

TABLE 3. Prognostic Factors Associated With Higher Symptom Levels of Depression During Six Years From Bivariate and
Multivariate Linear Mixed Models Analyses

Bivariate
models

Multivariate models,
group-wise

Multivariate
model, final

Prognostic factors β (SE) p value df β (SE) p value df β (SE) p value df

Demographics
Women 2.24 (1.60) 0.16 198
Age −0.03 (0.12) 0.79 199
Education 0.04 (0.22) 0.87 199
a) Depression-related clinical factors Group-wise model a
Previous episode depression, yes 7.70 (2.52) 0.003 191 −0.18 (2.19) 0.93 165
Age of onset of depression −0.16 (0.04) <0.001 193 −0.08 (0.03) 0.017 165 −0.06 (0.03) 0.040 166
Severity depressive symptoms 0.55 (0.05) <0.001 198 0.40 (0.06) <0.001 167 0.32 (0.07) <0.001 168
Comorbid anxiety diagnosis, yes 3.73 (1.51) 0.014 198 0.88 (1.23) 0.48 165
Severity anxiety symptoms 0.51 (0.06) <0.001 189 0.22 (0.07) 0.002 168 0.11 (0.07) 0.11 170
Global cognitive functioning −0.57 (0.46) 0.22 201
Apathy 0.69 (0.14) <0.001 188 0.30 (0.12) 0.011 166 0.15 (0.12) 0.20 166
Sleep problems 0.57 (0.14) <0.001 190 −0.09 (0.13) 0.48 165
Use of antidepressants, yes −0.52 (1.70) 0.76 196
Use of benzodiazepines, yes −0.25 (1.56) 0.87 198
b) Health and lifestyle factors Group-wise model b
Chronic diseases 2.70 (0.45) <0.001 198 1.43 (0.43) 0.001 187 0.68 (0.39) 0.084 165
Functional limitations 0.41 (0.05) <0.001 192 0.25 (0.06) <0.001 187 −0.05 (0.06) 0.46 168
Metabolic syndrome, yes 3.92 (1.61) 0.015 199 −0.68 (1.52) 0.66 188
Chronic pain, yes 7.80 (1.39) <0.001 198 4.22 (1.32) 0.002 188 2.60 (1.21) 0.033 167
Body mass index 0.81 (0.17) <0.001 201 0.46 (0.17) 0.009 189 0.23 (0.14) 0.12 167
Physical activity, low −1.41 (1.79) 0.43 193
Smoking, yes 0.92 (1.77) 0.60 198
Alcohol use −0.47 (0.21) 0.025 196 −0.14 (0.18) 0.43 186
c) Psychological and social factors Group-wise model c
Neuroticism 0.89 (0.11) <0.001 188 0.73 (0.11) <0.001 185 0.24 (0.12) 0.043 167
Childhood trauma index 1.56 (0.64) 0.015 198 0.81 (0.55) 0.15 184
Partner, no 1.15 (1.50) 0.44 198
Loneliness 1.18 (0.21) <0.001 188 0.70 (0.20) 0.001 185 0.39 (0.18) 0.036 166
Social support, poor −0.19 (1.50) 0.90 197
Recent life events 0.53 (0.56) 0.35 198

Notes: β: regression coefficient; SE: standard error; df: degrees of freedom, rounded to ones; p values for the regression coefficients were
generated with t tests. Multivariate group-wise analyses contain factors that were associated with p < 0.05 in bivariate analyses for each domain
(a–c). The final multivariate model contains all factors that were associated with p < 0.05 in the multivariate group-wise analyses (a–c). Good-
ness of fit: model a (χ2[7] = 2370.073, p < 0.001), model b (χ2[6] = 607.702, p < 0.001), model c (χ2[3] = 956.429, p < 0.001), final model (χ2[10] = 2042.444,
p < 0.001).
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1.00–1.02), worse cognitive functioning (OR 0.79, 95%
CI 0.71–0.88), and less physical activity (OR 2.01, 95%
CI 1.28–3.15). In multivariate analyses, age (OR 1.06,
95% CI 1.03–1.09) and global cognitive functioning (OR
0.83, 95% CI 0.75–0.95) remained significantly associ-
ated with attrition in the patient group.

Prognosis of Late-Life Depression

Among the total 378 depressed patients at base-
line, 177 (46.8%) were lost to follow-up, 60 (15.9%)
had recurrent or chronic depression, 93 (24.6%)
had partial remission, and only 48 (12.7%) had full

remission at six-year follow-up. Of those with full
remission at six years, 43.8% reached this after two
years.

Table 1 shows the characteristics of 201 clinically de-
pressed patients who were able to participate in the
study over the full six years according to their course
type. This sample consisted of 137 (68.2%) women, and
the mean age of the sample was 69.0 (standard devi-
ation 6.5) years. Sixty (29.9%) depressed patients had
an unfavorable course type (8.0% recurrent, 21.9%
chronic), 93 (46.3%) had partial remission, and 48
(23.9%) had full remission. The mean IDS score at
6-month intervals, according to the prognosis of

FIGURE 1. Flowchart of NESDO and long-term prognosis of late-life depression.

992 Am J Geriatr Psychiatry 26:9, September 2018

Prognosis and Predictors in Patients with Late-Life Depression



depressed patients after six-year follow-up, is shown
in Figure 2.

Prognostic Factors

In Table 2, results from bivariate analyses demon-
strate that the depression-related clinical factors
(younger age at onset of depression, higher severity
of depression, higher severity of anxiety, and more
apathy), the health and lifestyle factors (chronic dis-
eases, functional limitations, and chronic pain), and the
psychosocial factors (neuroticism and loneliness) were
all associated with an unfavorable course type as
compared to full remission. As compared to full re-
mission, partial remission was only associated with
chronic diseases and loneliness and not with any of
the depression-related clinical factors. As compared to
partial remission, an unfavorable course type was as-
sociated with a younger age at onset of depression,
higher severity of depression, a comorbid anxiety dis-
order, higher severity of anxiety, use of antidepressants,

functional limitations, less physical activity, less alcohol
use, and neuroticism.

From multivariate longitudinal analyses (Table 3), a
younger age at onset of depression, higher severity of
depression, chronic pain, neuroticism, and loneliness
at baseline were significantly associated with higher
levels of depression over the six-year follow-up.

DISCUSSION

The most important conclusion to be drawn from this
study among depressed older patients is that the long-
term prognosis for this group is poor in terms of
mortality and course of depression. Attrition in the
patient group was almost twice as high as in the com-
parison group. During six years of follow-up, nearly
47% of the depressed patients were lost to follow-up,
mainly due to mortality (relative risk of 2.5 versus
nondepressed comparisons) and cognitive impair-
ment. Sixteen percent had an unfavorable course type,

FIGURE 2. Inventory of Depressive Symptomatology (IDS) mean score at 6-month intervals according to the prognosis of
depressed patients after six-year follow-up.
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i.e., chronic or recurrent; 25% had a partial remis-
sion; and only 13% had a full remission. Nonetheless,
almost half of those reaching full remission at six-
year follow-up still had clinically relevant depression
at two-year follow-up, which is an important finding
and should encourage clinicians to prolong and op-
timize treatment in depressed older patients, even after
two years.

We also demonstrated that results were biased in the
direction of a more favorable prognosis if attrition was
excluded as outcome, as this may lead to a selection
of more healthy and motivated patients (30% would
have had an unfavorable course, 46% partial remis-
sion, and 24% full remission). Furthermore, strict
criteria were used to define full remission, as a result
of which the proportion of patients with a full remis-
sion may be underestimated. The rationale for this
decision was based on the previous finding that re-
sidual symptoms have been associated with a poor
outcome,48,49 indicating that the goal must be to keep
the patient as symptom-free as possible.48

In a longitudinal study of 127 depressed older pa-
tients in the community, it was shown that at three
years 30% had died, 35% had chronic or recurrent de-
pression, 25% had another mental illness, and only 10%
had maintained a full remission.5 Stek et al.11 exam-
ined the long-term prognosis of major depression in
hospitalized older patients six to eight years after clin-
ical treatment and found that 40% had died, while
among the survivors 33% had no residual symptoms
or relapses,11 which approximately corresponds to our
finding that among survivors 24% reached full remis-
sion. These numbers, from both community and clinical
studies, are in line with our results and strongly in-
dicate that depression in later life is a disabling chronic
disorder with a poor outcome.

Depression is a complex multifactorial disease, im-
plicating that multiple factors from different domains
of functioning contribute to its onset and prognosis.21

This study found that an unfavorable course of de-
pression was associated with a younger age at onset
of depression, a higher severity of depression, chronic
pain, neuroticism, and loneliness, which is in accor-
dance with current literature.4,26,28,50,51 Furthermore,
partial remission could not be distinguished from full
remission using depression-related clinical factors, but
was more likely associated with chronic diseases and
loneliness. This finding could imply that these factors
are important targets for interventions to prevent

relapse, as partial remission is a strong predictor of
relapse and chronicity.52 Our findings do not point to
single factors that may be important for the progno-
sis of depression, but rather point to multiple factors
from different domains of functioning that are all im-
portant, with each factor having a small but significant
contribution.

Recently, Brown et al.53 found that biological age was
more important than chronological age in predicting
the incidence and course of depressive symptoms over
long-term follow-up.53 The authors stated that their find-
ings support the evolving biological view of late-life
depression as resulting from deleterious age-associated
changes.53,54 Our study suggests, however, that a more
holistic view, allowing identification of nonbiological
factors as well, is appropriate in targeting older adults
at risk for an unfavorable prognosis and thus for pre-
vention and treatment interventions.21,50

Our study has some limitations. First, because of a
lack of power, multivariate analyses were not per-
formed on course types, making it difficult to clarify
the strongest prognostic factors of an unfavorable course
type. On the other hand, we did perform multivari-
ate analyses using mixed models with the IDS as
assessed every 6 months, which allowed a more ac-
curate assessment of prognostic factors. Second,
there might be a great chance of a Type I error due to
multiple statistical comparisons. However, on a the-
oretical basis, we included multiple factors from
biopsychosocial domains of functioning that have been
previously associated with a poor outcome of late-
life depression in studies to date, thereby minimizing
the risk of a Type I error (or chance). Also, most of the
variables that remained statistically significant (p < 0.05)
in the final multivariate model had a stronger associ-
ation with the outcome in the preceding group-wise
models at p ≤ 0.01 (except for “age of onset”). Further-
more, predictors that are associated with a poor
outcome from multinomial regression analyses are
more or less the same predictors that are associated
with a poor outcome from mixed model analyses,
which should affirm the validity of our findings. More-
over, the factors uncovered in this study are in line with
previous research, because of which we think our
results are solid and accurate. Third, although the
strength of NESDO is that the results generalize to clin-
ical practice, they are not generalizable to the
community. Moreover, in the Netherlands, general
practitioners provide primary care for depression.
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Depressed patients who do not recover are subse-
quently referred to specialist mental healthcare. This
situation may have induced some selection bias in our
sample, with relatively many patients with treatment-
resistant depression. Finally, by using depression
diagnosis at two measurement points over six years,
information was lacking on short-term relapses and re-
currences in between these measurements. Since
recurrence and chronicity are both unfavorable out-
comes, this limitation was tackled by combining both
groups. For future research, a latent class analysis of
the IDS data would provide more detailed informa-
tion about detailed trajectories of depression.

Despite the limitations, the study has numerous
strengths. The prognosis of late-life depression was
captured based on the depression diagnosis accord-
ing to DSM criteria, in combination with the IDS, at
separate measurement points over six years, which in-
creases the external validity and usability for clinicians.
Furthermore, we examined not only the course but also
attrition among patients with late-life depression, which
made it additionally clear that the long-term progno-
sis of late-life depression is poor.

The clinical implication of this study may be that a
multidimensional approach targeting the uncovered
factors is valuable in improving the prognosis of late-
life depression. Depressed patients with a partial
remission might benefit further from interventions tar-
geting chronic diseases and loneliness to obtain full
recovery. At the same time, the risk of a poor outcome,
such as chronicity, cognitive impairment, or death, may
be inevitable in depressed patients when their depres-
sion is more severe or started at a younger age or if
health and psychosocial problems also exist. Careful
long-term monitoring of depression among older adults
may be key in optimizing maintenance treatment
strategies.
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