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A B S T R A C T

Background: In mental health research, functional recovery is increasingly valued as an important
outcome in addition to symptomatic remission.
Methods: Course types of functional limitations among depressed older patients and its relation with
symptomatic remission were explored in a naturalistic cohort study (Netherlands Study of Depression in
Older persons). 378 depressed older patients (�60 years) and 132 non-depressed persons were included.
Depressive disorders were assessed with Composite International Diagnostic Interview at baseline and
two-year follow-up. Functional limitations were assessed every 6 months with the World Health
Organization Disability Assessment II.
Results: Depressed patients had more functional limitations compared to their non-depressed
counterparts. Growth Mixture Modeling among depressed patients identified two trajectories of
functional limitations, both starting at a high disability level. The largest subgroup (81.2%) was
characterized by a course of high disability levels over time. The smaller subgroup (18.8%) had an
improving course (functional recovery). After two years, the main predictor of functional recovery was
the remission of depression. Among symptomatic remitted patients, female sex, higher level of
education, higher gait speed, and less severe depression were associated with no functional recovery.
Non-remitted patients without functional recovery were characterized by the presence of more chronic
somatic diseases, a lower sense of mastery, and a higher level of anxiety.
Conclusions: 1 in 5 depressed older patients have a course with functional recovery. Combining functional
and symptomatic recovery points to a subgroup of older patients that might profit from more rigorous
psychiatric treatment targeted at psychiatric comorbidity and a group of frail depressed older patients
that might profit from integrated geriatric rehabilitation.
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1. Introduction

Major Depressive Disorder (MDD) is common in later life with
prevalence rates around 5% [1,2]. Studies on the natural course of
depressive disorders as well show that late-life depression has
poor prognosis with respect to symptomatic improvement and/or
remission [3–6]. In mental health research the level of functioning
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of individual patients is increasingly valued as an important
outcome [7,8], as recovery in daily functioning is most important
from a patient perspective [9]. Functioning refers to a persons'
capacity to perform activities and their ability to be in interaction
with the environment [10].

Previous studies on functional outcome in depressed patients
show that a substantial part of the patients with symptomatic
improvement also significantly improve in their functioning
[11,12]. However, many remitted patients do not reach the level
of functioning of non-depressed controls [13], even when
controlled for comorbid chronic somatic diseases and cognitive
decline [14,15]. More knowledge on course of functional recovery
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and its determinants in late-life depression may provide new
insights in what is needed in the treatment and care for older
persons with depression [16].

The first objective of the present study is to compare the level of
functional limitations between depressed patients and a non-
depressed comparison group. We hypothesize that depressed
patients are functionally more impaired compared to non-
depressed persons. Secondly, we will explore which course types
of functional limitations can be identified over a two-year follow-
up of depressed older patients. Thirdly, we will explore which
determinants differentiate between the specific course types we
identified with and without stratification for symptomatic
remission at two-year follow-up.

2. Methods

2.1. Study sample

Data were obtained from the baseline and two-year assess-
ments of the Netherlands Study of Depression in Older Persons
(NESDO), a multi-centre cohort study that examined the natural
course, determinants, and consequences of depression in later life
[17].

From 2007 to 2010, 378 older persons diagnosed with
depression and 132 never-depressed older persons were recruited
from mental health care and primary care settings in five regions in
the Netherlands (total N = 510). Subjects in both the depressed and
the comparison group were �60 years of age. Inclusion criteria for
patients were the presence of a depressive disorder according to
DSM-IV (see below). Inclusion criteria for the non-depressed
comparison group were no lifetime diagnosis of any depressive
disorder. Exclusion criteria for both groups were a Mini Mental
State Examination score (MMSE) under 18, a primary diagnosis of
dementia or insufficient command of the Dutch language. The
study protocol of NESDO was approved by the ethical review
boards of all participating study centers. Written informed consent
was obtained from all participants, cases and controls at the start of
the baseline assessment.

All participants received an extensive assessment of psychopa-
thology, socio-demographic characteristics, physical health and
physical health markers, cognitive functioning, psychosocial
functioning, and life style variables at baseline and at two-year
follow-up. The course of late-life depression was followed up every
6 months by means of a postal assessment including self-report
questionnaires. Well-trained research assistants, mainly
psychologists and mental health care nurses, conducted the
interviews. All interviews were audio taped and were regularly
controlled for their quality.

2.2. Measurements

2.2.1. Functional limitations and functional recovery
Functional limitations were measured every 6 months with the

World Health Organization Disability Assessment (WHODAS II).
This self-report questionnaire integrates an individual's level of
functioning in major life domains and directly corresponds with
the ICF "activity and participation" dimensions. The WHODAS II
contains 36 items covering the six domains of functioning during
the last 30 days: 1. Cognition (understanding and communicating);
2. Mobility (moving and getting around); 3. Hygiene, dressing,
eating and staying alone (self-care); 4. Interpersonal actions
(getting along with people); 5. Work, leisure, domestic responsi-
bilities (household activities); 6. Joining in community activities
(participation in society). The items about work were omitted for
the NESDO study, because most of the participants were retired
from work. Total score was calculated. Subsequently, the scores
rg/10.1016/j.eurpsy.2019.09.003 Published online by Cambridge University Press
were transformed into adjusted scores on a scale from 0 to 100,
where higher scores reflect greater disability [18]. Course
trajectories of functional limitations over time were explored by
Growth Mixture Models (see statistical analyses).

2.2.2. Depression
The presence of a depressive disorder in the last 6 months prior

baseline measurement, i.e. MDD, minor depression or dysthymic
disorder, was obtained from the Composite Interview Diagnostic
Instrument (CIDI) version 2.1. The CIDI has been developed by the
WHO [19], and we added some additional questions to be able to
diagnose also a past-month minor depression. Remission at
follow-up was defined as the absence of a depressive disorder
according to the CIDI at 2-year follow up.

2.2.3. Determinants of the trajectories of functional limitations
As we performed an explorative study on the determinants of

trajectories of functional limitations, we assessed different clusters
of potential determinants, i.e. demographics, cognitive function,
somatic condition, psychosocial factors, lifestyle and psychopa-
thology.

Demographics; age, sex, and educational level were obtained
from general questions from the baseline interview.

Cognitive function is operationalized in five domains based on
different cognitive tests. Global cognitive function (MMSE) [20],
and four specific neuropsychological tests: memory (retention
score of the immediate and delayed recall on the 10 words test
(Auditory Verbal Learning Test)) [21], processing speed (difference
between card I and II on Stroop Color-Word test (short form),
interference (interference score on the Stroop test) [22], and
working memory (digit span backwards) [23].

Somatic condition:The number of chronic diseases was assessed
by self-report questions about the presence of somatic diseases
(cardiac diseases, cerebrovascular accident, hypertension, pe-
ripheral atherosclerosis, diabetes mellitus, chronic non-specific
lung disease, liver diseases, thyroid diseases, epilepsy, intestinal
diseases, arthritis/arthrosis, and cancer). The accuracy of self-
reports of these diseases was shown to be adequate and
independent of cognitive impairment in comparison with data
obtained from general practitioners [24]. Medication use was
defined as the total number of different medications (according to
the Anatomical Therapeutic Chemical Classification System) that
were used in the past six months and was obtained from the
interview. This information was completed with a container
check by the research assistants during the interview. Body Mass
Index (BMI) was calculated as weight in kilograms divided by the
square of height in centimeters. To assess handgrip strength,
participants were asked to perform two squeezes on a
dynamometer, using their dominant hand. The best performance,
recorded as strength in kilograms, was used for analysis. Gait
speed was measured by a six-meter walking test and expressed in
seconds/finish.

Lifestyle factors: Physical activity was measured with the
International physical activity questionnaire (IPAQ). According to
the WHO and official scoring protocol of the IPAQ [25] we
considered the IPAQ categories of moderate and high physical
activity as sufficient physical activity and third category of low
physical activity as insufficient physical activity. The 'moderate'
category on the IPAQ is equivalent to “half an hour of at least
moderate-intensity PA on most days”, the former leisure time-
based PA population health recommendation by the WHO. The
IPAQ questions on sitting are used as an indicator of time (minutes)
spent in sedentary behavior on an average day. Smoking of subjects
was dichotomized into current smoker and non-smoker/former
smoker. Alcohol use was measured with the Alcohol Use Disorders
Identification Test (AUDIT). The sum score was used as an indicator
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of the severity of (problematic) alcohol use with higher scores
indicating more alcohol use [26].

Psychosocial factors: Data of partner status and network size
were obtained from a selection of the Close Person Inventory (CPI)
[27]. The Mastery Scale was used to determine the sense of mastery
on one's own life [28]. On this scale, lower scores (range 5–25)
indicate a higher sense of mastery.

Psychopathology: The severity of depression was assessed by the
30-item Inventory of Depressive Symptomatology Self Report
(IDS-SR) [29]. Anxiety severity was assessed by the Beck Anxiety
Index (BAI) [30].

2.3. Statistical analyses

First, we compared the level of functional limitations between
depressed persons (n = 378) and the non-depressed comparison
group (n = 132) with multivariable ANOVA adjusted for potential
confounders associated with both depression and functional
limitations, i.e. demographics (age, sex, level of education),
somatic comorbidity (number or somatic diseases) and global
cognitive functioning (MMSE sum score).

As subsequent analyses on the depressed subgroup are based
on prospective data, we compared study completers and non-
completers with respect to the main characteristics and potential
confounders listed above.

We used Growth Mixture Models (GMM) to identify latent
classes with different longitudinal trajectories of functional
limitations. GMM is a technique developed to identifying distinct
subpopulations or latent classes, based on trajectories of growth
over time (consisting of an intercept and slope parameter) [31]. In
the current analyses, linear growth was modeled and random
intercepts and fixed slopes were estimated for each class. The
GMM was performed in the statistical package Mplus 5.0 [32]. The
optimal GMM model was identified by estimating models with
increasing numbers of classes and comparing the estimated
models using the Bayesian and Akaike Information Criteria
(BIC and AIC), with the lowest values indicating the best model.
In addition, class size was also considered in model selection with
models with classes of �10 individuals being deemed of limited
use for further analyses. After the optimal model selection, persons
were allocated to their most likely class based on their posterior
class probabilities. All analyses were run with multiple random
starts and used a robust maximum likelihood estimator. Depressed
patients with less than three out of the five WHO-DAS II measures
were excluded. Unfortunately, due to skewed distribution of
subscale scores (high frequency of null scores), GMM models could
not be adequately fitted. Therefore, only the WHO-DAS sumscore
was used in these analyses.

Finally, logistic regression models with latent class status as the
dependent variable were built to explore all baseline character-
istics described in the method section as potential determinants of
class status as well as their interaction with depression status at
two-year follow-up. Because of strong interaction of our
Table 1
Demographics and clinical characteristics of (non-) depressed older adults.

Characteristics Non-depressed persons
(N = 132)

Age (years), mean (SD) 70.1 (7.2) 

Gender, % female 61.4% (81/132) 

Level of education (years), mean (SD) 12.6 (3.5) 

Global cognitive functioning, mean (SD) 28.3 (1.6) 

Number chronic diseases, mean (SD) 1.5 (1.1) 

Abbreviations: SD, standard deviation.
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independent variables with remission of depression, these
analyses were repeated stratified for symptomatic remission at
two-year follow-up using multinomial logistic regression. With
respect to objective 1 (not explorative) and objective 2 (explor-
ative), our study has sufficient power, only objective 3 is limited by
multiple testing. Because of the explorative nature of the third
research question, an uncorrected threshold of p < 0.05 was
applied here as well.

Expect for the GMM, all analyses were performed using SPSS
version 22. P-values less than 0.05 were considered statistically
significant.

3. Results

3.1. Patient characteristics

Table 1 presents the main baseline characteristics for depressed
and non-depressed groups separately. Depressed patients had a
significantly lower level of education, lower overall cognitive
functioning and more chronic somatic diseases (Table 1).

Adjusted for age, sex, years of education, MMSE score, and
number of chronic diseases, depressed patients had a significantly
higher mean (standard error) level of functional limitations
compared to their non-depressed counterparts (24.9 (SE = 0.6)
versus 8.6 (SE = 1.0); F = 200.2, df = 484,1, p < .001).

3.2. Course types of functional limitations

Of the 378 depressed patients, 65 depressed patients had less
than two sum scores of the WHO-DAS II available and were
excluded in the GMM analyses. The 65 patients excluded did not
statistically differ from those included (n = 313) with respect with
sex, years of education, number of chronic diseases, but were
significantly older (72.2 (SD = 7.7) versus 70.3 (SD = 7.3), t = 2.3,
df = 376, p = .021) and scored significantly lower on the MMSE (26.5
(SD = 2.7) versus 28.0 (SD = 1.7), t=-5.5, df = 375, p < .001).

The GMM showed that the model fit increased with each added
class until a 5-class model, where estimation problems arose.
However, both the 3- and 4-class models had some very small
classes (n = 5) making them of limited use for further analyses.
Therefore, the 2-class model was selected as the final model and
used to allocate patients to subgroups. The plotted mean WHODAS
II scores over time (Fig.1) show that the included sample has a high
mean baseline disability level and that the largest subgroup is
characterized by either a stable course over time (n = 254, 81.2%)
and the smaller subgroup does have an improving course (n = 59,
18.8%). This latter class was named the “functional recovery” class.

Table 2 present the baseline characteristics of the 313 patients
as well as the odds ratio by which characteristics predicts class
membership. Only a higher age (OR = 1.05 [95% CI: 1.01–1.10],
p = .028) and more chronic somatic diseases (OR = 1.27 [95% CI:
1.01–1.61], p = .040) significantly predicted no functional recovery
after two years.
Depressed patients
(N = 378)

Statistics

70.7 (7.4) t= -0.9, df = 508, p = .370
66.1% (250/378) Chi2 = 1.0, df = 1, p = .322
10.4 (3.4) t = 5.8, df = 508, p < .001
27.7 (2.0) t = 3.4, df = 507, p < .001
2.1 (1.5) t=-4.5, df = 507, p < .001
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Fig. 1. Growth Mixture Models shows two course types of functional limitations over time.

Table 2
Predictors of no functionnal recovery, adjusted for age, sex, and level of education
(n = 313)1.

Baseline values2 OR [95% CI] p

Socio-demographics:
Age (years) 70.3 (7.3) 1.05 1.00 - 1.09 .036
Female sex 66.5% (208/313) 1.38 0.76 - 2.52 .291
Level of education (years) 10.6 (3.5) 1.08 0.99 - 1.18 .083
Cognitive functioning:
Global cognitive functioning 28.0 (3.0) 1.08 0.91 - 1.28 .363
Memory (retention score) 73.9.0 (1.3) 1.00 0.990 - 1.18 .703
Processing speed2 22.0 (5.0) 1.02 0.96 - 1.08 .561
Working memory 13.4 (3.2) 1.04 0.94 - 1.45 .468
Interference score2 1.2 (0.7) 0.77 0.56 - 1.06 .106
Somatic condition:
Number of chronic diseases 2.1 (1.5) 1.27 1.01 - 1.58 .037
Body Mass Index (kg/m2) 26.2 (4.5) 1.04 0.97 - 1.12 .251
Total number of medication 5.6 (3.3) 1.03 0.94 - 1.13 .579
Handgrip strength (kg) 28.2 (11.4) 0.97 0.94 - 1.01 .108
Gait speed (seconds)2 6.0 (3.0) 0.99 0.92 - 1.07 .814
Lifestyle characteristics:
Alcohol use (total score AUDIT)2 2.0 (4.0) 1.08 0.97 - 1.19 .157
Current smoker (yes) 25.7% (80/311) 1.80 0.87 - 3.72 .114
sufficient physical activity 71.8% (219/305) 0.93 0.47 - 1.80 .818
Sitting minutes per week 425 (190) 1.00 1.00 - 1.00 .755
Psycho-social characteristics:
Partner status, with partner 54.3% (170/311) 0.80 0.43 - 1.48 .482
Network size (ref = 0-5 persons) 58.8% (183/311)

middle (6-10 persons) 27.7% (86/311) 0.91 0.47 - 1.76 .906
large (>10 persons) 13.5% (42/311) 0.92 0.39 - 2.20 .923

Sense of mastery 15.7 (4.5) 1.03 0.97 - 1.10 .347
Psychopathology:
Depression symptoms 29.6 (13.0) 0.99 0.97 - 1.02 .597
Anxiety symptoms 17.2 (11.1) 1.01 0.99 - 1.04 .356

Abbreviations: SD: standard deviation; IQR: interquartile range; OR: odds ratio; CI:
confidence interval; p: p-value; AUDIT: Alcohol Use Identification Test.

1 logistic regression analyses with trajectories of functional limitation
(0=improving course, 1=stable course) as dependent variable, adjusted for age,
gender, education.

2 Baseline values presented as proportion (% with n/N) or mean (SD), and in case
of a skewed distribution as the median (IQR). In case the median is given, this is
indicated by a 2 after the characteristic in the first column.

S. Wassink-Vossen et al. / European Psychiatry 62 (2019) 90–96 93

https://doi.o
3.3. Course type of functional limitations stratified by remission at
follow-up

Of the 313 included subjects, 272 received a CIDI interview at
two-year follow up (as 41 dropped out before the two-year site
visit). Therefore, 106 patients from the original sample were
rg/10.1016/j.eurpsy.2019.09.003 Published online by Cambridge University Press
excluded. Excluded patients (n = 106) did not statistically differ
from those included (n = 313) with respect with age, sex, years of
education, and number of chronic diseases, but had a significantly
lower mean MMSE score at baseline (27.1 (SD = 2.5) versus 27.9
(SD = 1.7), t=-3.6, df = 375, p < .001).

Symptomatic remission of depression was the main predictor of
functional recovery. Of the 141/272 (51.8%) remitted patients at
follow-up, 43/141 (30.5%) also achieved functional recovery,
whereas only 11/131 (8.4%) of the non-remitted patients achieved
functional recovery (χ2 = 20.8, df = 1, p= <.001). Subsequently, we
explored predictors of no functional recovery stratified by the fact
whether patients had achieved a symptomatic remission by
multinomial logistic regression (Table 3). As only 11 patients
achieved functional recovery while not being in symptomatic
remission, this subgroup of patients was excluded (sample size too
small for multivariable analyses). The results in the final analyse
(n = 261) showed that compared to patients with the most optimal
results, i.e. symptomatic remission with functional recovery, non-
remitted patients without functional recovery are characterized by
the presence of more chronic somatic diseases, a lower sense of
mastery, and a higher level of anxiety, whereas those patients
with a symptomatic remission but no functional recovery are
characterized by female sex, higher level of education, higher gait
speed, and less severe depression compared to the reference group
(see Table 3).

4. Discussion and conclusions

4.1. Main findings

As expected, depressed patients were functionally significantly
more impaired compared to their non-depressed counterparts.
Although this study confirms previous findings that depression
and functional limitations are highly correlated [33], the most
important finding was that only 1 in 5 depressed older patients
achieve functional recovery over a period of two years. As
expected, the main predictor of functional recovery was symp-
tomatic remission of depression. When stratified for symptomatic
remission at two years, 3 in 10 remitted patients also achieve
functional recovery, which is still low. Interestingly, 1 in 10 non-
remitted patients is able to achieve functional recovery, despite
suffering from a chronic depressive disorder. As will be discussed
below, the course trajectories of functional limitations and their

https://doi.org/10.1016/j.eurpsy.2019.09.003


Table 3
Predictors of no functional recovery with (n = 98) and without (n = 120) symptomatic remission with as reference group functional recovery and symptomatic remission
(n = 43) adjusted for age, sex and level of education (total N = 261)1.

No symptomatic remission Symptomatic remission

OR [95% CI] p OR [95% CI] p

Socio-demographics:
Age (years) 1.05 1.00 - 1.10 .075 1.04 0.99 - 1.10 .153
Female sex 1.69 0.82 - 3.48 .155 2.50 1.17 - 5.35 .018
Level of education (years) 1.07 0.96 - 1.19 .242 1.12 1.00 - 1.26 .043
Cognitive functioning:
Global cognitive functioning 0.93 0.75 - 1.16 .532 1.02 0.81 - 1.28 .895
Memory (retention score) 1.00 0.99 - 1.02 .981 1.01 0.99 - 1.02 .551
Processing speed 1.026 0.95 - 1.10 .495 0.98 0.90 - 1.06 .537
Working memory 1.03 0.14- 1.16 .619 1.05 0.92 - 1.19 .471
Interference score 0.72 0.48 - 1.08 .115 0.72 0.48 - 1.10 .128
Somatic condition:
Number of chronic diseases 1.42 1.08 - 1.87 .013 1.00 0.75 - 1.34 .984
Body mass index 1.07 0.98 - 1.17 .112 0.96 0.88 - 1.06 .421
Total number of medications 1.07 0.95 - 1.20 .254 0.95 0.84 - 1.08 .427
Handgrip strength (kg) 0.98 0.94 - 1.02 .307 0.98 0.94 - 1.02 .320
Gait speed (seconds) 0.97 0.88 - 1.06 .499 0.88 0.79 - 0.99 .034
Lifestyle characteristics:
Alcohol use (total score AUDIT) 1.04 0.92 - 1.18 .539 1.10 0.97 - 1.24 .143
Current smoker (yes) 2.20 0.88 - 5.53 .093 1.62 0.62 - 4.24 .329
sufficient physical activity 0.82 0.35 - 1.90 .638 1.17 0.48 - 2.89 .727
Sitting minutes per week 1.00 1.00 - 1.00 .892 1.00 1.00 - 1.00 .216
Psycho-social characteristics:
Partner status, with partner 0.66 0.31 - 1.38 .267 1.16 0.53 - 2.54 .708
Network size (reference: 0-5 persons)

middle (6-10 persons) 0.68 0.30 - 1.52 .345 1.23 0.53 - 2.85 .625
large (>10 persons) 0.75 0.21 - 2.63 .650 2.90 0.88 - 9.61 .082

Sense of mastery 1.12 1.02 - 1.22 .013 0.93 0.85 - 1.01 .101
Psychopathology:
Depression symptoms (IDS total score) 1.02 0.99 - 1.06 .139 0.94 0.91 - 0.97 <.001
Anxiety symptoms (BAI total score) 1.04 1.01 - 1.08 .019 0.98 0.94 - 1.02 .345

Abbreviations: OR, odds ratio; CI, confidence interval; p, p-value; AUDIT, Alcohol Use Identification Test.
1 Separate multinominal logistic regression analyses per characteristic, adjusted for age, sex, and level of education with those with symptomatic remission as well as

functional recovery (n = 43) as the reference group.
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determinants might facilitate the development of better, more
focused treatment strategies.

4.1.1. Trajectories towards functional recovery
To date, the dynamic parallel development of functional

limitations and mental health in old age has hardly been explored.
One population-based study identified five trajectories of func-
tional limitations and depression symptoms in the last eight years
before death. Three groups were identified in which functional
limitations and depression were strongly associated. The other two
groups of had a medium and high level functional limitations in the
absence of any depressive symptoms, pointing the mental health
resilience [34]. In contrast to our results in a clinical sample, they
did not find a group of well-functioning persons with chronic
depressive symptoms.

To our knowledge, only one study has described trajectories of
functional recovery in older patients with a depressive disorder
[35]. This study identified three classes (each consisting of one-
third of the 248 patients) with different trajectories of disability
over a four-year follow up. The three trajectories identified were
largely determined by the baseline severity of disability. One class
was characterized by no disability at all (a class not identified in
our study) and the other two trajectories only showed a minor
improvement over the first year, but differed by overall severity of
disability (low versus high). A high level of disability was
associated with female sex, a higher depressive symptom severity
at baseline, lower cognitive functioning, and finally a poorer self-
rated health. Unfortunately, the course of depression over time was
not taken into account. The fact that in this study disability was
oi.org/10.1016/j.eurpsy.2019.09.003 Published online by Cambridge University Press
restricted to a measure of mobile functioning may explain why the
three trajectories were in fact relatively stable over time as a
change in mobility does not parallel a change in depressive
symptom severity over time. By including a broader concept of
functional recovery, taking self-reported understanding and
communicating, self-care, interpersonal actions, household
activities and participation in society into account (in addition
to mobility), we found that 2 out of 10 depressed older patients
significantly improved over time. Interestingly, neurocognitive
functioning was not associated with functional recovery in our
study, while neurocognitive dysfunction, especially executive
dysfunction and low mental processing speed are associated with
persistence of depression symptoms in later life [36]. Moreover,
neurocognitive dysfunction has been associated with functional
impairment over time among adults with MDD aged up to 65 years
[37,38].

4.1.2. Determinants of functional recovery
In our study, determinants of non-recovery of functional

limitations (irrespective whether a symptomatic remission was
achieved) were only a higher age and a higher number of chronic
somatic diseases. This suggest that recovery in late-life depression
is not determined by modifiable factors. Nonetheless, stratifying
results by symptomatic remission yielded a more interesting
picture with practical relevance.

Compared to the relatively small group of patients with
complete remission and recovery, those without functional
recovery could be differentiated by the presence of symptomatic
remission. Patients who had achieved a symptomatic remission

https://doi.org/10.1016/j.eurpsy.2019.09.003
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without functional recovery were characterized by a female sex, a
higher level of education, a higher gait speed and lower depression
severity at baseline. In other words, highly educated and physically
healthy women with mild depressive symptoms do remit from
their depression but do not recover functionally. Although we have
not further characterized this subgroup, one might imagine that
these patients suffer from mild comorbid psychiatric disorders, for
example personality pathology. Meta-analyses have shown that
half of the patients suffering from depression meet criteria for any
personality disorder [39]. Previously, we have shown that in
NESDO functional limitations are an important confounder in all
associations between personality characteristics and depression
subtypes and symptom dimensions, suggesting that personality
characteristics could be risk factors for depression when facing
functional limitations [40]. Future studies should examine
psychiatric comorbidity in this specific subgroup as that might
also give clues for improving treatment.

Patients who neither achieved a functional recovery nor a
symptomatic remission were compared to fully remitted and
recovered patients characterized by a higher number of comorbid
somatic diseases, a lower sense of mastery and a higher level of
anxiety. Interestingly, the combination of chronic somatic disease
with a low sense of mastery and high level of anxiety might suggest
that coping with physical losses play a part in the chronicity of
their depression. Both, the direct effect of somatic comorbidity as
well as associated psychosocial adversity, poses older persons at
risk for the onset and chronicity of depression [36]. Therefore, this
frail and dependent subgroup might profit from integrated care in
light of the combined, enduring physical and psychiatric problems.
Nurse-led intervention should be put in action to enlarge the sense
of mastery and decrease the level of anxiety as nurse-led self-
management support for patients with anxiety, depressive or
somatic symptoms increase self-efficacy [41].

4.2. Methodological considerations

On the one hand, our study has several strengths being one of
the first studies on the connection between functional and
symptomatic recovery in late life depression. First, we were able
to do GMM based on repeated assessment of functional limitations
in a relatively large sample of clinically depressed older persons.
Furthermore, our results can be generalized to a population of
clinically depressed adults that includes different stages of
depression and different healthcare settings. Finally, we included
many known potential determinants in the relation between
functional limitations and depression and were thus able to
investigate a comprehensive set of potentially important deter-
minants. Nonetheless, as discussed above, including more
determinants like personality characteristics could have been
useful. However, taken the scarcity of studies on this topic and the
exploratory nature of this study, we had a priori restricted the
number of determinants to avoid spurious findings.

On the other hand, several limitations should be taken into
account. First of all, patents who dropped out during follow-up had
a significantly lower level of cognitive functioning. This might for
example explain the lack of any association between cognitive
functioning and functional recovery. Secondly, by including a
depressed sample at baseline, we have no data on the pre-morbid
levels of functional limitations. Functional limitations might be
irreversible and an underlying risk factor for the development of
depression. If true, this could explain the low rate of functional
recovery for at least part of the patients. Second, despite the
limitation of multiple testing in objective 3, we chose a level of
significance at p < 0.05 uncorrected for multiple comparisons.
Hereby, it is important to judge P values cautiously, especially
when taking the well-acknowledged heterogeneity of MDD into
rg/10.1016/j.eurpsy.2019.09.003 Published online by Cambridge University Press
account. Finally, the small group of patients who achieved
functional recovery despite a chronic depression is highly
interesting. This small subgroup would be interesting to target
in future research, as it might increase our knowledge on resilience
in late-life depression [42]. Unfortunately, this group was too small
to examine in the multivariate analyses.

4.3. Conclusions

A growing body of research focusses on the heterogeneity
among depressed older patients in an attempt to personalized and
improve treatment outcomes [43,44]. Combining measures of
functional recovery and symptomatic remission may be an
important way to disentangle clinically relevant heterogeneity.
Although still speculative, our results points to a large group of
healthy older patients that might profit from more rigorous
psychiatric treatment, which probably should take comorbidity
into account, whereas another group of frail depressed older
patients may need integrated geriatric rehabilitation. As only 2 out
of 10 patients functionally recover, outcome of mental health
interventions should be broadened to functional recovery in future
studies [45,46] as well as clinical care. In this light, mental health
nursing interventions should be incorporated in future treatment
studies as these interventions specifically focus on functional
recovery.
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