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Abstract
Objectives: Polypharmacy and late-life depression often congregate in the
geriatric population. The primary objective is to identify determinants of polypharmacy in patients with depression, and second to examine polypharmacy
in relation to various clinical phenotypes of depression and its course.
Methods: A longitudinal observational study using data of the Netherlands
Study of Depression in Older persons (NESDO) including 375 patients with
depression ≥ 60 years and 132 non-depressed comparisons. Linear and logistic
regression were used to analyze both polypharmacy (dichotomous: ≥5 medications) and number of prescribed drugs (continuous) in relation to depression,
various clinical phenotypes, and depression course.
Results: Polypharmacy was more prevalent among patients with depression
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(46.9%) versus non-depressed comparisons (19.7%). A lower level of education,
lower cognitive functioning, and more chronic diseases were independently
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course of late-life depression (OR = 1.24 [95% CI: 1.03–1.49], p = 0.022).
Conclusion: Older patients with depression have a huge risk of poly-

associated with polypharmacy. Adjusted for these determinants, polypharmacy
was associated with a higher level of motivational problems, anxiety, pain, and
an earlier age of onset. A higher number of drugs was associated with a worse

pharmacy, in particular among those with an early onset depression. As an
independent risk factor for chronic depression, polypharmacy needs to be
identified and managed appropriately. Findings suggest that depression moderates polypharmacy through shared risk factors, including motivational problems, anxiety, and pain. The complex interaction with somatic health burden
requires physicians to prescribe medications with care.
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1 | INTRODUCTION
Polypharmacy is considered a common and important
problem, with a prevalence ranging from 15% up to 80%
in later life.1 This huge variation in prevalence rates is
partly because of different populations under study and
different operationalization of polypharmacy.2 Despite
the use of different definitions, polypharmacy has been
consistently associated with adverse outcomes including
falls, adverse drug reactions, increased length of stay in
hospital, cognitive problems, and even mortality.2,3
Although polypharmacy in older patients is thought to be
especially related to an increased somatic disease burden,
the presence of polypharmacy is rarely fully explained by
an objective drug need.4 To reduce polypharmacy and its
harmful effects, it is important to identify determinants
that increase the risk of polypharmacy in older patients.
Several studies have identified a number of biopsychosocial determinants of polypharmacy, including age,
sex, level of income, cognitive functioning, comorbidity
and number of chronic diseases.1,5–9 Also, a relation
between polypharmacy and low social engagement,10
loneliness,11 and depressive symptoms,7 have been found.
Mental health problems, like depression, generally go hand
in hand with an objective drug need, but conversely have
been associated with inappropriate drug use.12 Moreover,
patients with depression have a more complex drug regiment when compared to non-depressed counterparts.13,14
Although depression is a major contributor to the global
burden of diseases and, like polypharmacy, is highly prevalent in later life,15 the relationship between polypharmacy
and late-life depression is poorly understood.
Several course types and symptom dimensions of latelife depression have been established.16,17 Although some
studies have found an association between polypharmacy
and severity of depressive symptoms,7,11,18 other studies
have found that this association disappears when properly controlled for comorbidity.8,19 This suggests that
depression may not directly affect drug consumption, but
should be seen as an indicator of cumulative comorbidity
which increases the risk of polypharmacy. Nonetheless, a
recent study showed that primary care patients with a
record of depression are more prone to polypharmacy
than patients without any record of mental health problems even after controlling for use of antidepressants and
somatic comorbidity.20
To date, polypharmacy has not been examined in a
population of older patients suffering from a depression
according to DSM- or ICD-defined criteria. Whether the
known biopsychosocial determinants of polypharmacy in
older adults without depression are of similar importance
in patients with a depression diagnosis is not known yet.
Furthermore, knowledge is lacking whether older

Significant Outcomes
• Polypharmacy risk is substantially increased in
older patients with depression.
• Polypharmacy is an independent risk factor for
chronic depression.
• Motivational problems, anxiety, and pain may
increase prescribing behavior in patients with
depression.
Limitations
• It is not known whether number of prescribed
drugs is a better indicator of severity of disease
than number of chronic diseases.
• The relatively small comparison group might
have led to a conservative estimate of the contribution of depression to polypharmacy.

patients with specific subtypes of depression are more
vulnerable to polypharmacy, such as an anxious, melancholic, or atypical depression. Finally, it is not known
whether polypharmacy is associated with a worse course
of depression. By using unique clinical data from the
Netherlands Study of Depression in Older Persons
(NESDO) these gaps can now be filled, which could
improve the identification of polypharmacy risk among
older patients with depression and ultimately may prevent further progression of negative health consequences.

1.1 | Aims of the study
The aim of the present study is twofold. First, the association between polypharmacy and late-life depression will
be examined and explained in detail. Secondly, it is determined whether polypharmacy affects the course of latelife depression. We first hypothesize that known biopsychosocial determinants, rather than objective drug need,
explain polypharmacy in late-life depression. Second, we
hypothesize that polypharmacy in older patients with
depression is associated with a poor course.

2 | METHODS
2.1 | Study design and sample
The study was embedded within a prospective cohort
study: the Netherlands Study of Depression in Older
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persons (NESDO).16,21 NESDO has included 378
depressed subjects with a major depressive disorder (95%)
and/or dysthymia (26.5%) in the previous 6-months, of
which 26.5% had both disorders, and subjects with a current minor depression (5.6%). In addition, a comparison
group of 132 non-depressed comparisons were included.
Depressive disorders were diagnosed at baseline and twoyear follow-up using the Composite International Diagnostic Interview (CIDI version 2.1) according to the
criteria of DSM-IV TR. Persons with a (suspected or
established) diagnosis of dementia, an organic or psychotic disorder and those with a Mini Mental State
Examination-score under 18,22 or insufficient mastery of
the Dutch language were excluded.21
At baseline, data were gathered about mental health
outcomes, demographic characteristics, prescribed drug
use and psychosocial, biological, cognitive and genetic
determinants. Interviews were performed by trained
research assistants and audiotaped regularly to control for
quality. Measures subject to change were evaluated again
at two-year follow-up. At two-year follow-up, a total of 93/
378 (24.6%) of the patients with depression and a total of
16/132 (12.1%) of the non-depressed comparison group
dropped out.16 In addition, each 6 months postal questionnaires were sent to the participants to study the course of
depressive symptoms over time. The study protocol of
NESDO was approved by the ethical review boards of the
five participating mental health centres. All participants
provided written informed consent.21
For the current study, three participants (all with a
depression) had to be excluded because of missing data
with respect to polypharmacy (3/510, 0.6%). Two-year follow-up data were available for 283/375 (75.5%) patients
with depression, of which 146 (51.6%) had no past 6month DSM-IV diagnosis anymore at two-year follow-up.

2.2 | Measurements
2.2.1

| Polypharmacy

Participants were instructed to bring all prescribed medications to the interviews. Medications were registered by
name, dosage and frequency of use. “Polypharmacy” was
operationalized in two ways. First as the chronic simultaneous use of ≥5 medications daily, from different ATCcodes at 3-digit level. Dermatological preparations, medications without an ATC code, medications used less than
half of the week (except drugs for which non-daily use is
common, i.e., bisphosphonates and methotrexate), and
for use “if necessary” were excluded. Second, we
operationalized polypharmacy as number of drugs,
resulting in a continuous variable.

3

As the difference between the depressed and nondepressed group might simply be because of the prescription of psychotropic drugs to treat the depressive disorder, sensitivity analyses were conducted disregarding the
use of any type of psychotropic drugs, including antidepressants, benzodiazepines, antipsychotics, and mood
stabilizers (including lithium).

2.3 | Late-life depression
2.3.1 |

Diagnoses

At baseline and 2-year follow-up, the Composite International Diagnostic Interview (CIDI; WHO version 2.1) was
used to assess diagnosis of the presence of an episode of
major depressive disorder (MDD) and dysthymia,
according to the Diagnostic and Statistical Manual of
Mental Disorders-IV-R criteria. The CIDI is a structured
clinical interview with high validity for depressive and
anxiety disorders and is designed for use in research settings.23 Additional questions were added to diagnose a
past-month minor depression according to the research
criteria of the Diagnostic and Statistical Manual of Mental Disorders-IV.21

2.3.2 | Severity, symptom dimensions, and
subtypes
The severity of depressive symptoms was assessed every
6 months by means of a self-report questionnaire, the
Inventory of Depressive Symptoms (IDS-SR).24 For 28
symptoms, severity and frequency were rated on a scale
from 0 to 3, adding up to total scores ranging from 0 to
84; higher scores indicating more severe depression. Factor analysis in our sample revealed three symptom
dimensions, reflecting the severity of mood, motivation,
and somatic symptoms of depression.17
With regard to the used subtypes, an atypical symptom profile (with mood reactivity and 2 or more of the following characteristics hyperphagia, hypersomnia, leaden
paralysis, and interpersonal rejection sensitivity) was
constructed by comparison of items of the IDS with
DSM-IV criteria for atypical depression following
Novick's algorithm.25 Similarly, a melancholic symptom
profile (with lack of mood reactivity or loss of pleasure
and 3 or more of the following characteristics distinct
mood quality, mood worse in morning, early morning
awakening, psychomotor retardation or agitation,
anorexia/weight loss, and guilt feelings) was constructed
based on comparison of IDS items with DSM-IV criteria
using the algorithm proposed by Khan.26 Patients with

4
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depression were categorized as either having “normal”
depression, depression with atypical features or depression with melancholic features. For the construction of
variables regarding the severity of depressive symptoms,
symptom dimensions, and subtypes, only baseline IDSSR scores were used.

2.3.3

| Course types

In accordance with Comijs et al.,16 five course types were
distinguished on basis of the IDS-SR scores on the five
measuring points:
1. Remission, defined as at least the last two observations IDS score <14.
2. Intermittent depression, defined as at least one of the
observations IDS <14 (not being the last two
observations).
3. Chronic depression, defined as all IDS scores >14 and
sub classified as:
a. Mild to moderate depression, defined as all IDS
scores between 14 and 26.
b. Variable severity, defined as IDS scores varying
between 14 and 84.
c. Moderate to severe depression, defined as all IDS
scores between 26 and 84.

2.3.4

| Comorbid anxiety disorders and pain

In addition to assessing depressive disorders, we used
the CIDI 2.1 also to assess social phobia (SP), generalized anxiety disorder (GAD), panic disorder (PD) with
and without agoraphobia (AGO), and finally agoraphobia in the preceding 6 months according to DSM-IV
criteria.
Questionnaires were applied to measure the severity
of anxiety and pain, as both are considered to be important dimensions in late-life depression.27–29 Severity of
anxiety symptoms was measured using the Beck Anxiety
Inventory (BAI).30 The BAI is a 21 item, self-report questionnaire primarily addressing somatic anxiety symptoms
(range 0–63). A sum score of 0–9 indicates no anxiety,
10–18 mild to moderate anxiety, 19–29 moderate to
severe anxiety, and 30–63 severe anxiety.31,32 A cut-off
score of 19 is indicative of clinically relevant levels of
anxiety, but other cut-off scores have also been
suggested.33–35 Pain intensity in the past 6 months was
assessed with a visual analogue scale of 100 mm. Participants who stated to have no pain complaints received a
pain intensity score of zero.

2.4 | Determinants
Based on the literature, we examined biopsychosocial factors as potential determinants of polypharmacy in late
life depression.1,5–9 As social variables we included age,
sex, level of education classified in elementary school,
intermediate level, or higher education, as well as
income. Household income was divided into three categories: ≤ 2000 euros, 2000–3800 euros, and ≥3800 per
month.
Biological variables were operationalized as the number of chronic somatic diseases and global cognitive functioning. The number of chronic somatic diseases (i.e.,
lung disease, cardiac diseases, liver disease, atherosclerotic disease, cerebrovascular disease, diabetes mellitus,
thyroid disease, malignant neoplasms, and osteoarthritis)
was assessed by a self-report questionnaire previously
validated.36 Global cognitive functioning was assessed by
the MMSE (range 0–30),22 which was conducted by a
trained interviewer, with higher scores indicating better
cognitive functioning.
With respect to psychological factors a subjective
measure, loneliness, as well as an objective measure of
social network size was used. Loneliness was assessed
with the Loneliness Scale,37 a self-report consisting of 11
dichotomized items. A score of 9 or higher is considered
to indicate severe loneliness. Social network size was
operationalized as the number of significant others that
participants have frequent and important contact with,
taking into account ‘family members, friends or close
acquaintances, and only counting persons of 18 years or
older who do not live in the person's household. This
question had six ascending response alternatives, of
which the highest four were later combined into one,
resulting in the categories: “0–1” and “2–5,” and “6
or more.”

2.5 | Statistical analyses
Differences with respect to the biopsychosocial characteristics between patients with depression and the nondepressed comparison group at baseline were compared
by Student's t-tests (normally distributed continuous variables) and chi-square tests (categorical variables). Logistic
and linear regression were applied to examine differences
in prevalence of polypharmacy (dependent variable in
the logistic regression model) and number of prescribed
drugs (dependent variable in the linear regression analyses) between the depressed and comparison group
adjusted for the biopsychosocial characteristics at
baseline.
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Subsequently, univariate associations between demographic, biological, and social characteristics with polypharmacy were examined in the depressed subgroup
only with logistic regression and with the number of
prescribed drugs with linear regression. Characteristics
that were significantly associated with polypharmacy
and/or number of prescribed drugs were entered collectively in a multivariate model, to explore independent
determinants of polypharmacy and number of prescribed drugs.
Next, we examined which characteristics of depression (specific symptom dimensions and different subtypes of depression) were associated with polypharmacy
and number of prescribed drugs adjusting for the identified demographics, physical and social determinants of
polypharmacy in late-life depression. For the associative
analyses on polypharmacy, sensitivity analyses were
performed by excluding the use of all psychotropic drugs
from the number of prescribed drugs and the polypharmacy definition.
Finally, the prognostic impact of polypharmacy and
number of prescribed drugs were examined by logistic
regression with the absence of any depressive disorder
at two-year follow-up (yes/no) as the dependent variable, and adjusted for other prognostic variables, that is,
age, sex, level of education, number of chronic somatic
diseases, baseline depressive symptom severity, and the
use of antidepressants (yes/no), benzodiazepine (yes/
no), or other psychotropic drugs given for the treatment
of depression. Therefore, in these models, the polypharmacy definition without the use of psychotropic
drugs were considered the primary analysis. Nonetheless, a sensitivity analyses was conducted by including
all psychotropic drugs into the polypharmacy definition.
Similar models were build using multinomial logistic
regression with the IDS-based course type as the dependent variable (with the remitted course type as the
reference).
Differences were considered statistically significant
when the p-value was less than 0.05. All analyses are conducted in SPSS version 24.

3 | R E SUL T S
3.1 | Study sample
Baseline sample characteristics of the 375 patients with
depression and 132 non-depressed comparisons are presented in Table 1. As shown, both groups did not differ
with respect to age and sex, but group differences existed
on all other biopsychosocial determinants. Patients with
depression had a lower level of education, a lower
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income, more chronic somatic diseases, a lower level of
cognitive functioning, higher feelings of loneliness, and a
smaller network size.

3.2 | Polypharmacy
The prevalence of polypharmacy was substantially higher
among patients with depression compared to nondepressed comparisons. Moreover, the number of prescribed drugs was higher in patients with depression versus non-depressed comparisons. A sensitivity analyses
excluding the use of psychotropic drugs reduced the prevalence of polypharmacy among patients with depression to
31.5% (n = 118/375), which was also more than the 13.6%
(n = 18/132) in the comparison group (chi2 = 15.8, df = 1,
p < 0.001). Similarly, the mean number of drugs also
remained higher among patients with depression (3.5 (SD
2.7) versus 2.4 (SD 2.1), t = 4.3, df = 505, p < 0.001).
When adjusted for baseline characteristics presented
in Table 1, polypharmacy and the number of prescribed
drugs remained associated with the presence of depression. Logistic regression revealed an odds ratio (OR) for
depression of 1.88 [95% CI: 1.02–3.48] (p = 0.045) and linear regression showed that the presence of depression
remained associated with the number of prescribed drugs
(B (SE) = 1.46 (0.31), β = 0.22, p < 0.001). The odds-ratio
of depression on polypharmacy, however, lost significance when excluding all psychotropic drugs (OR = 1.92
[95% CI: 0.97–3.77], p = 0.060), whereas the association
with the number of drugs remained statistically significant (B (SE) = 0.62 (0.28), β = 0.10, p = 0.028).

3.3 | Determinants of polypharmacy in
late-life depression
As shown in Table 2, higher age, lower educational level,
a higher number of chronic diseases, and poorer cognitive functioning were associated with polypharmacy in
patients with a depression, whereas sex and social factors
(loneliness and social network size) were not. The multivariate model revealed that only level of education,
chronic diseases and cognitive functioning were independent determinants of polypharmacy. Results were similar
with number of prescribed drugs as outcome using linear
regression analyses (see Table 2).
Sensitivity analyses, in which psychotropic drugs
were excluded, revealed similar results except that low
level of education was no longer significantly associated
with polypharmacy in the multivariate model
(p = 0.192). Results with respect to the number of prescribed drugs did not change meaningfully.
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TABLE 1

Baseline sample characteristics (n = 507) by depression status

Variable

Patients with
depression
(n = 375)

Non-depressed
comparisons
(n = 132)

Statistics

70.7 (7.4)

70.1 (7.2)

t=

p

Socio-demographics
Age, years
Sex, female

mean (SD)
n (%)

247 (65.9)

81 (61.4)

0.9, df = 505

chi = 0.9, df = 1
2

Low (elementary)

n (%)

78 (20.8)

9 (6.8)

Intermediate

n (%)

219 (58.4)

71 (53.8)

High

n (%)

78 (20.8)

52 (39.4)

Income, euro's p/m
Low (<2000)

n (%)

205 (56.8)

40 (31.7)

Modal (2000–3800)

n (%)

128 (35.5)

50 (39.7)

High (>3800)

n (%)

28 (7.8)

36 (28.6)

# chronic diseases

mean (SD)

2.1 (1.5)

1.5 (1.1)

Global cognitive functioning, MMSE

mean (SD)

27.7 (2.0)

28.3 (1.6)

0.352

chi = 24.7, df = 2

<0.001

chi2 = 42.9, df = 2

<0.001

t=

<0.001

2

Educational level

0.380

Health factors
4.6, df = 504

T = 3.3, df = 504

<0.001

Polypharmacy, yes

n (%)

176 (46.9)

26 (19.7)

chi = 30.2, df = 1

<0.001

# prescribed drugs

mean (SD)

4.7 (2.9)

2.6 (2.3)

t=

7.4, df = 505

<0.001

mean (SD)

6.1 (3.9)

1.9 (2.4)

t=

11.8, df = 505

<0.001

2

Social factors
Loneliness

chi = 46.1, df = 2
2

Network Size
0–1 person

n (%)

52 (14.1)

4 (3.1)

2–5 persons

n (%)

172 (46.5)

30 (23.3)

≥5 persons

n (%)

146 (39.5)

95 (73.6)

<0.001

Note: # = number of; MMSE = Mini Mental State Examination.

3.4 | Polypharmacy and various
depression phenotypes
The DSM specified subtypes of depression (atypical versus melancholic as well as major/minor depression and
dysthymia) as well as DSM-IV comorbid anxiety disorders were not consistently associated with polypharmacy
or number of prescribed drugs in the fully adjusted
models. Nonetheless, as shown in Table 3, we found several associations between polypharmacy and various phenotypes of depression.
For polypharmacy (dichotomous) an association was
found with the motivational subscale of the IDS (model
2), a younger age of onset (model 4), major depression at
baseline (model 5), and a higher severity of anxiety symptoms (model 6). The sensitivity analyses revealed nearly
similar results, except that atypical depression had significantly less often polypharmacy (OR = 0.36 [95% CI:
0.14–0.96], p = 0.042) and the BAI sum score was not

associated with polypharmacy anymore (OR = 1.01 [95%
CI: 0.99–1.03], p = 0.462).
The number of prescribed drugs (continuous) was
associated with the motivational subscale of the IDS
(model 2), a younger age of onset (model 4), a higher
severity of anxiety symptoms (model 6), and a higher
severity of pain (model 9). Results of the sensitivity analyses excluding psychotropic drugs revealed similar
results.

3.5 | Polypharmacy and depression
course
In univariate analyses polypharmacy as well as the number of drugs prescribed was associated with non-remission (i.e., still depressive disorder at follow-up) (Table 4,
column 1). However, after adjustment, these associations
disappeared in multivariate analyses.
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TABLE 2
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Determinants of polypharmacy (both as dichotomous and continuous outcome variable) in patients with depression
Polypharmacy (yes/no)1
Univariate
OR [95% CI]

# prescribed drugs2
Multivariate

p

OR [95% CI]

Univariate
p

B (SE)

Multivariate
p

B (SE)

p

Socio-demographics
Age

1.04 [1.01–1.07]

0.006

1.02 [0.99–1.05]

0.201

0.06 (0.02)

0.006

0.02 (0.02)

0.237

Female

0.84 [0.62–1.47]

0.840

0.18 (0.32)

0.572

Intermediate (vs. low)

0.68 [0.40–1.14]

0.140

1.02 [0.99–1.05]

0.600

0.62 (0.38)

0.104

0.25 (0.35)

0.472

High (vs. low)

0.37 [0.19–0.70]

0.003

0.43 [0.21–0.89]

0.023

1.50 (0.46)

0.001

1.08 (0.43)

0.012

Modal (vs. low)

0.77 [0.48–1.20]

High (vs. low)

0.86 [0.39–1.89]

0.249

0.46 (0.33)

0.158

0.705

0.48 (0.58)

0.410

# chronic diseases

1.83 [1.54–2.18]

<0.001

1.83 [1.53–2.19]

<0.001

0.77 (0.09)

Global cognitive functioning

0.81 [0.73–0.91]

<0.001

0.85 [0.75–0.96]

0.007

0.28 (0.07)

<0.001

0.73 (0.09)

<0.001

<0.001

0.19 (0.07)

0.008

1.04 [0.99–1.10]

0.112

0.01 (0.04)

0.823

2–5 persons

0.76 [0.41–1.41]

0.382

0.24 (0.44)

0.582

>5 persons

0.55 [0.29–1.05]

0.069

0.47 (0.45)

0.302

Educational level

Income

Health factors

Social factors
Loneliness
Network size (ref = 0–1 person)

Note: # = number of; 1 = analyzed by logistic regression; 2 = analyzed by linear regression.

Subsequently, with regard to the different course
types of depression (shown in columns 2–5 of Table 4,
with “remission” course type as reference) both polypharmacy and number of prescribed drugs were associated with a more chronic course of depressive symptoms.
After adjustment, both, polypharmacy and the number of
prescribed drugs remained associated with severe chronic
depression. Sensitivity analyses, in which the use of all
types of psychotropic drugs were included in the definition of polypharmacy revealed similar results.

4 | DISCUSSION
The most important finding of our study is that patients
with depression in later life are clearly at risk of polypharmacy. Moreover, it was found that a higher number
of prescribed drugs was associated with a more severe
course of late-life depression, even after adjustment for
known biopsychosocial determinants of polypharmacy,
including age, sex, level of education, number of chronic
somatic diseases, baseline depressive symptom severity,
and psychotropic drug use. This result suggest that polypharmacy is an independent risk factor for chronic

depression. Among depressed older patients, a higher
number of prescribed drugs was found to be associated
with specific clinical phenotypes of depression, including
a higher level of anxiety, pain, and motivational symptoms. Also, a younger age of onset of depression was
associated with polypharmacy. To our knowledge, this is
the first study that identified specific markers in older
patients with depression that may help physicians to better target and manage polypharmacy.
Nearly half (47%) of depressed older patients in our
study had polypharmacy, whereas in the non-depressed
comparison group only one in five older persons had
polypharmacy. The higher rate of polypharmacy in latelife depression is in accordance with previous studies.20
In two hospital-based studies,8,19 depression was positively correlated to polypharmacy, but in both studies this
association was lost when corrected for the number of
chronic diseases. Among a primary care population,20
however, polypharmacy remained significantly associated
with late-life depression when adjusted for antidepressant
drug use and somatic comorbidity, which is in line with
our results. These discrepant findings can be explained
by the definition of polypharmacy. In our study, as in the
study of Holvast and colleagues (2017), polypharmacy
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TABLE 3

Polypharmacy in relation to various clinical phenotypes of depression
Polypharmacy
OR [95% CI]

p

30.2 (14.5)

1.02 [1.00–1.04]

0.066

0.02 (0.01)

0.110

Mood subscale

8.8 (5.9)

1.00 [0.94–1.06]

0.996

0.04 (0.04)

0.336

Motivation subscale

5.2 (3.3)

1.12 [1.01–1.23]

0.025

0.12 (0.06)

0.029

Somatic subscale

9.9 (4.4)

0.99 [0.92–1.06]

0.669

0.02 (0.04)

0.565

Modelsa

Mean (SD)

N (%)

# prescribed drugs
B (SE)

P

1. Severity of depressive symptoms
IDS sum score
2. Dimensions of depressive symptoms

3. Subtypes based on IDS
Atypical depression

17 (8.4)

0.68 [0.28–1.63]

0.385

0.34 (0.49)

0.492

Melancholic depression

31 (15.3)

1.81 [0.92–3.57]

0.086

0.17 (0.40)

0.679

0.98 [0.97–0.99]

0.002

0.02 (0.01)

0.015

51 (25.2)

0.50 [0.30–0.85]

0.010

0.63 (0.30)

0.039

8 (4.0)

4.20 [0.99–17.80]

0.052

1.00 (0.85)

0.238

169 (83.7)

4.36 [1.02–18.70]

0.048

1.16 (0.84)

0.168

41 (20.3)

0.96 [1.02–18.70]

0.884

0.04 (0.32)

0.899

1.03 [1.00–1.05]

0.020

0.04 (0.01)

0.006

4. Age of onset (MDD and dysthymia)

b

Age (continuous)

45.9 (20.9)

Late onset (>60 years)
5. DSM-IV diagnosis at baseline
Minor depression, past month
Major depression, past 6 months
Dysthymia, past 6 months
6. Severity of anxiety symptoms
BAI sum score

18.7 (12.2)

7. Comorbid DSM-IV anxiety disorder
GAS

19 (9.4)

0.74 [0.34–1.59]

0.434

0.69 (0.44)

0.119

Social phobia

35 (17.3)

0.91 [0.49–1.68]

0.762

0.14 (0.36)

0.699

Panic disorder with/without agoraphobia

35 (17.3)

1.31 [0.65–2.65]

0.446

0.31 (0.41)

0.455

Agoraphobia

27 (13.4)

1.78 [0.89–3.56]

0.106

0.17 (0.42)

0.692

69 (34.2)

1.13 [0.70–1.85]

0.616

0.06 (0.29)

0.829

1.01 [1.00–1.02]

0.126

0.01 (0.01)

0.021

8. Any DSM-IV anxiety disorder
9. Pain
Severity of pain (0–100)

49.3 (25.4)

a

All models are adjusted for age, sex, education, MMSE, and chronic diseases.
Two separate models.
Abbreviations: BAI, Beck Anxiety Index; DSM, Diagnostic and Statistical Manual Mental Disorders; IDS, Inventory of Depressive Symptoms; MDD, major
depressive disorder.
b

was defined as five or more medications, while in both
hospital-based studies polypharmacy was defined as
either more than three,19 or four prescribed drugs.8 These
lower thresholds for polypharmacy in the hospital-based
studies might have resulted in ceiling-effects.
In line with previous studies, we found that polypharmacy in late-life depression was associated with
lower level of education, lower cognitive functioning, and
higher number of chronic diseases.2,3,7,9,38–40 Our study
adds to these general findings that polypharmacy was not
associated with the overall severity of the depressive disorder, but with specific clinical phenotypes in patients
with depression, including a higher level of motivational

symptoms, anxiety, and pain. These three symptom
dimensions hold a complex relationship or interaction
with physical health in common.
Motivational problems (i.e., apathy) in depression are
associated with functional impairment, frailty, and a
lower subjective quality of well-being.41,42 This may lead
to a greater sense of an extern locus of health control,
which in turn can lead physicians to prescribing more
(unnecessary) medication.43 A lower subjective health
itself has indeed been related to polypharmacy.4 Secondly, motivational deficits may interfere with demanding health strategies, like changing health-related
behavior (rehabilitation, exercise, and diet). It might be

Note: # = number of; * adjusted for age, sex, education, chronic diseases, baseline depression severity, and psychotropic drug use (i.e., antidepressants, benzodiazepines, antipsychotics, and mood stabilizers).

0.022
1.24 [1.03–1.49]
0.141
1.17 [0.95–1.45]
0.119
1.15 [0.96–1.37]
0.483
1.07 [0.89–1.29]
1.01 [0.91–1.14]
# prescribed drugs

0.788

0.036
2.98 [1.08–8.24]
0.110
2.57 [0.81–8.15]
0.080
2.42 [0.90–6.52]
0.788
1.16 [0.39–3.46]
0.310
1.38 [0.74–2.55]
Polypharmacy

Multivariate model*

3.95 [1.61–9.68]

1.36 [1.16–1.60]
0.005

0.012
3.76 [1.34–10.6]

1.30 [1.08–1.57]
0.036

0.048
2.48 [1.01–6.10]

1.19 [1.01–1.39]
0.198

0.562
1.34 [0.49–3.66]
0.011
1.99 [1.17–3.39]

1.11 [1.01–1.22]

Polypharmacy

# prescribed drugs

Univariate model

1.12 [0.94–1.33]

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

0.026

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

Variable severity
Mild–moderate
Intermittent course

Chronic course

IDS-SR based course types of depression (stable remission = reference category)
DSM-defined depression

Non-remission
Course type

TABLE 4

Polypharmacy as determinant of chronic depression

Moderate–severe

p

0.003
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<0.001
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that patients who lack motivation may be less interested
in non-pharmacological interventions for their psychiatric and somatic problems than those who are motivated.
In these cases, clinicians may more easily chose for pharmacological strategies. A similar dynamic may apply to
individuals with a low level of education but more so
from the prescribers' perspective who may not have time
or resources to offer non-pharmacological interventions.
These issues deserves further empirical study.
It was also found that a higher severity of anxiety
symptoms, but not comorbid anxiety disorders, was associated with polypharmacy. This difference fits with the
discordance between comorbid anxiety disorders and the
DSM-5 specifier for anxious distress in depression.29 Anxious distress in depression is associated with more functional limitations and treatment resistance,44–47 and
according to our results also with polypharmacy. A possible explanation is that anxious patients with depression
experience more pain and somatic complaints as an
expression of their depression. This may increase their
medical consumption and tempt clinicians to overprescribing medication because of the somatic presentation of complaints.
Finally, a higher pain severity was associated with
polypharmacy in late-life depression, in line with previous findings in a primary care setting.48 The dynamic
between pain and late-life depression is complex and
leads to more impaired function and more pain complaints.49 Pain represents a component of physical functioning and may be an independent risk factor for the
onset of depression,27 but can also be a functional
symptom of late-life depression, often accompanied by
anxiety.50 This faces clinicians with a problem, as pain
should treated rigorously to prevent (a protracted
course of) depression as well as to prevent overprescription of analgesics for functional-depressive
symptoms. A good strategy would be to attempt to
taper down analgesic usage when the depressive disorder is in remission.
Finally, we demonstrated that a lower age of onset
(<60 years first episode) was associated with polypharmacy among depressed older patients. At a first
sight, this might be explained by a higher prevalence of
somatic diseases, as depression increases the risk of
somatic diseases,51 and an earlier onset of the depressive
disorder simply increases the exposure time. Moreover,
depression itself almost doubles somatic health care consumption for somatic diseases,52,53 which may be
explained by a more severe (subjective) presentation.54
While this explanation contrasts with the fact that the
association between an earlier age of onset and polypharmacy remained significant after adjusting for the
number of the somatic diseases, this might be explained
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by the fact that were not able to take somatic disease
severity into account.
To our knowledge, the relation between polypharmacy and (the outcome of) late-life depression has
not been studied before. A higher number of prescribed
drugs was associated with the most severe, chronic
course of depressive symptom severity over time. Several
explanations can be put forward to explain this finding.
First of all, the presence of chronic diseases has been
associated with a worse course of depression,55 also in
our sample.16,56 Nonetheless, the number of prescribed
drugs remained significant when adjusted for the number
of chronic diseases. A first explanation, as stated above,
may point to residual confounding with the number of
prescribed drugs representing a severity measure of these
underlying chronic diseases. A second explanation might
be adverse effects of the drugs themselves. Depression is
a potential side-effect of many drugs that are commonly
prescribed to older persons, like antihypertensives,
gastro-intestinal agents and analgesics.57 Finally, reverse
causality cannot be excluded as a protracted course of
elevated depressive symptoms may be associated with an
increased level of medical consumption.

5 | LIMITATIONS
First, the relatively small comparison group and recruitment of non-depressed participants in primary care,
might have led to a conservative estimate of the contribution of depression to polypharmacy. Nonetheless, this
effect is probably small as over 86% of the older population in the Netherlands regularly visits their general practitioner.58 Second, as a dichotomized variable for
polypharmacy lowers statistical power, we also included
the number of prescribed drugs as a more sensitive indicator. Third, sensitivity analyses were conducted not taking psychotropic drug use into account, to examine
whether the polypharmacy was merely because of the
treatment of depression. Nonetheless, when polypharmacy is studied in other diseases, for example cardiovascular disease, treatment of that disease will also be
taken into account when polypharmacy is calculated (e.
g., Vrettos et al., 2017).59 Finally, we cannot exclude the
possibility that number of prescribed drugs is merely a
better indicator of the severity of disease than number of
somatic diseases. As pointed out above, this might indeed
explain some of our findings, but is unlikely to explain all
findings.
To Conclude: Patients with late-life depression are
more prone to polypharmacy, even when excluding psychotropic drug use and after adjusting for number of
somatic diseases. The uncovered characteristics of
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depression associated with polypharmacy point to a complex interaction with somatic health burden. From this, it
may be assumed that depression moderates polypharmacy through various risk factors of polypharmacy
that coexist more in patients with depression than those
without depression, such as anxiety and pain. On the one
hand, these symptoms may point to a worse somatic
health burden that should be treated appropriately with
medications. On the other hand, increased level of medical consumption may specifically pose patients with
somatic-affective symptoms at risk for inappropriate drug
use. Physicians should definitively be aware of this latter
mechanism as increased drug use is associated with a
poor course of depressive symptoms over time. Nonetheless, in this respect, the first mechanism is still relevant
as in case of appropriate drug use, drugs with depressive
side-effects should be avoided as much as possible in
somatically compromised patients with depression.
ACKNOWLEDGMENTS
The infrastructure of the NESDO study (www.nesdo.
onderzoek.io) is funded through the Fonds NutsOhra,
Stichting tot Steun VCVGZ, NARSAD, The Brain and
Behavior Research Fund, and the participating universities and mental health care organizations (VU University
Medical Center, Leiden University Medical Center, University Medical Center Groningen, University Medical
Center St Radboud, GGZinGeest, GGNet, GGZ Nijmegen,
and Parnassia).
CONFLICT OF INTEREST
All co-authors report no conflicts of interest.
AUTHOR CONTRIBUTIONS
Carlijn Wiersema, Richard C. Oude Voshaar, and
Hans W. Jeuring designed the study. Carlijn
Wiersema, Richard C. Oude Voshaar, and Rob H.S.
van den Brink had full access to the data and were
responsible for data integrity and statistical analyses. All
authors interpreted the data. Carlijn Wiersema, Richard C. Oude Voshaar, and Hans W. Jeuring wrote the
manuscript and integrated feedback from other authors.
All authors were involved in critical revision of the study
design and manuscript drafts and approved the final
version.
PE ER RE VI EW
The peer review history for this article is available
athttps://publons.com/publon/10.1111/acps.13435.
DA TA AVAI LA BI LI TY S T ATE ME NT
The data that support the findings of this study are available on request from the corresponding author. The data

WIERSEMA ET AL.

are not publicly available due to privacy or ethical
restrictions.
ORCID
Richard C. Oude Voshaar https://orcid.org/0000-00031501-4774
Rob H. S. van den Brink https://orcid.org/0000-00015895-0840
Hannie C. Comijs https://orcid.org/0000-0001-66937363
Hans W. Jeuring https://orcid.org/0000-0002-0131-0735
R EF E RE N C E S
1. Sarkar S. Geriatric poly-pharmacy: a growing epidemic. How to
prevent it? Br J Med Med Res. 2017;21(1):1-11. doi:10.9734/
bjmmr/2017/32944
2. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is
polypharmacy? A systematic review of definitions. BMC
Geriatr. 2017;17(1):230. doi:10.1186/s12877-017-0621-2
3. Fried TR, O'Leary J, Towle V, Goldstein MK, Trentalange M,
Martin DK. Health outcomes associated with polypharmacy in
community-dwelling older adults: a systematic review. J Am
Geriatr Soc. 2014;62(12):2261-2272. doi:10.1111/jgs.13153
4. Junius-Walker U, Theile G, Hummers-Pradier E. Prevalence
and predictors of polypharmacy among older primary care
patients in Germany. Fam Pract. 2007;24(1):14-19. doi:10.1093/
fampra/cml067
5. Jyrkkä J, Enlund H, Korhonen MJ, Sulkava R, Hartikainen S.
Patterns of drug use and factors associated with polypharmacy
and excessive polypharmacy in elderly persons: results of the
Kuopio 75 study: a cross-sectional analysis. Drugs Aging. 2009;
26(6):493-503. doi:10.2165/00002512-200926060-00006
6. Kim HA, Shin JY, Kim MH, Park BJ. Prevalence and predictors
of polypharmacy among Korean elderly. PLoS One. 2014;9(6).
doi:10.1371/journal.pone.0098043
7. Onder G, Liperoti R, Fialova D, et al. Polypharmacy in nursing
home in Europe: results from the SHELTER study. J Gerontol Ser
A Biol Sci Med Sci. 2012;67 A(6):698-704. doi:10.1093/gerona/glr233
8. Srivatsa S, Bose D, Sushma M, Jayanthi CR. A prospective
cohort study to evaluate the correlates of polypharmacy and its
association with depression among elderly patients. Int J Basic
Clin Pharmacol. 2016;1984-1990:1984-1990. doi:10.18203/23192003.ijbcp20163223
9. Walckiers D, Van der Heyden J, Tafforeau J. Factors associated
with excessive polypharmacy in older people. Arch Public Heal.
2015;73(1):50. doi:10.1186/s13690-015-0095-7
10. Steinman MA, Maaravi Y, Walter LC, HammermanRozenberg R, Stessman J. Evolution of medication use in Jerusalem elders: results from the Jerusalem longitudinal study. Drugs
Aging. 2007;24(2):133-145. doi:10.2165/00002512-200724020-00005
11. Liu BCP, Leung DSY, Chi I. Social functioning, polypharmacy
and depression in older Chinese primary care patients. Aging
Ment Heal. 2011;15(6):732-741. doi:10.1080/13607863.2011.562174
12. Lee D, Martini N, Moyes S, Hayman K, Zolezzi M, Kerse N.
Potentially inappropriate medication use: the Beers' criteria
used among older adults with depressive symptoms. J Prim
Health Care. 2013;5(3):182-190. doi:10.1071/hc13182

11

13. Linnebur SA, Vande Griend JP, Metz KR, Hosokawa PW,
Hirsch JD, Libby AM. Patient-level medication regimen complexity in older adults with depression. Clin Ther. 2014;36(11):
1538-1546.e1. doi:10.1016/j.clinthera.2014.10.004
14. Silkey B, Preskorn SH, Golbeck A, et al. Complexity of medication use in the veterans affairs healthcare system: part II. Antidepressant use among younger and older outpatients. J
Psychiatr Pract. 2005;11(1):16-26. doi:10.1097/00131746200501000-00003
15. Beekman ATF, Copeland JRM, Prince MJ. Review of community prevalence of depression in later life. Br J Psychiatry. 1999;
174:307-311. doi:10.1192/bjp.174.4.307
16. Comijs HC, Nieuwesteeg J, Kok R, et al. The two-year course
of late-life depression; results from The Netherlands study of
depression in older persons. BMC Psychiatry. 2015;15(1):20.
doi:10.1186/s12888-015-0401-5
17. Hegeman JM, Wardenaar KJ, Comijs HC, de Waal MWM,
Kok RM, van der Mast RC. The subscale structure of the inventory of depressive symptomatology self report (IDS-SR) in older
persons. J Psychiatr Res. 2012;46(10):1383-1388. doi:10.1016/j.
jpsychires.2012.07.008
18. Bonaga B, Sanchez-Jurado PM, Martínez-Reig M, et al. Frailty,
polypharmacy, and health outcomes in older adults: the frailty
and dependence in Albacete study. J Am Med Dir Assoc. 2018;
19(1):46-52. doi:10.1016/j.jamda.2017.07.008
19. Incalzi RA, Corsonello A, Pedone C, Corica F, Carbonin P.
Depression and drug utilization in an elderly population. Ther
Clin Risk Manag. 2005;1(1):55-60. doi:10.2147/tcrm.1.1.55.
53603
20. Holvast F, van Hattem BA, Sinnige J, et al. Late-life depression
and the association with multimorbidity and polypharmacy: a
crosssectional study. Fam Pract. 2017;34(5):539-545. doi:10.
1093/fampra/cmx018
21. Comijs HC, Van Marwijk HW, Van Der Mast RC, et al. The
Netherlands study of depression in older persons (NESDO); a
prospective cohort study. BMC Res Notes. 2011;1-10. doi:10.
1186/1756-0500-4-524
22. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state.” A
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res. 1975;12(3):189-198. doi:10.1016/
0022-3956(75)90026-6
23. Wittchen HU, Robins LN, Cottler LB, Sartorius N, Burke JD,
Regier D. Cross-cultural feasibility, reliability and sources of
variance of the composite international diagnostic interview
(CIDI). Br J Psychiatry 1991;159(NOV.):645–653. doi:10.1192/
bjp.159.5.645
24. Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH. The
inventory of depressive symptomatology (IDS): psychometric
properties. Psychol Med. 1996;26(3):477-486. doi:10.1017/
s0033291700035558
25. Novick JS, Stewart JW, Wisniewski SR, et al. Clinical and
demographic features of atypical depression in outpatients with
major depressive disorder: preliminary findings from STAR*D.
J Clin Psychiatry. 2005;66(8):1002-1011. doi:10.4088/JCp.
v66n0807
26. Khan AY, Carrithers J, Preskorn SH, et al. Clinical and demographic factors associated with DSM-IV melancholic depression. Ann Clin Psychiatry. 2006;18(2):91-98. doi:10.1080/
10401230600614496

12

27. Hilderink PH, Burger H, Deeg DJ, Beekman AT, Oude
Voshaar RC. The temporal relation between pain and depression: results from the longitudinal aging study Amsterdam.
Psychosom
Med.
2012;74(9):945-951.
doi:10.1097/PSY.
0b013e3182733fdd
28. Van Der Veen DC, Van Zelst WH, Schoevers RA, Comijs HC,
Oude Voshaar RC, Pachana NA. Comorbid anxiety disorders in
late-life depression: results of a cohort study. Int Psychogeriatr.
2015;27(7):1157-1165. doi:10.1017/S1041610214002312
29. Van Der Veen DC, Comijs HC, Van Zelst WH, Schoevers RA,
Oude Voshaar RC. Defining anxious depression in later life: a
scaring heterogeneity in results. Am J Geriatr Psychiatry. 2014;
22(11):1375-1378. doi:10.1016/J.JAGP.2014.02.012
30. Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical anxiety: psychometric properties. J Consult Clin
Psychol. 1988;56(6):893-897. doi:10.1037/0022-006X.56.6.893
31. Beck AT, Steer RA. Manual for the Beck Anxiety Inventory
(BAI). The Psychological Cooperation; 1993.
32. Rush AJ, First MB, Blacker D, (Eds). Handbook of psychiatric
measures. American Psychiatric Publishing; 2008:828.
33. Karsten J, Nolen WA, Penninx BWJH, Hartman CA. Subthreshold anxiety better defined by symptom self-report than
by diagnostic interview. J Affect Disord. 2011;129(1–3):236-243.
doi:10.1016/j.jad.2010.09.006
34. Leyfer OT, Ruberg JL, Woodruff-Borden J. Examination of the
utility of the Beck anxiety inventory and its factors as a
screener for anxiety disorders. J Anxiety Disord. 2006;20(4):444458. doi:10.1016/j.janxdis.2005.05.004
35. Stein MB, Roy-Byrne PP, Mcquaid JR, et al. Development of a
brief diagnostic screen for panic disorder in primary care. Psychosom Med. 1999;61(3):359-364. doi:10.1097/00006842199905000-00016
36. Kriegsman DMW, Penninx BWJH, Van Eijk JTM, Boeke AJP,
Deeg DJH. Self-reports and general practitioner information on
the presence of chronic diseases in community dwelling
elderly. A study on the accuracy of patients' self-reports and on
determinants of inaccuracy. J Clin Epidemiol. 1996;49(12):14071417. doi:10.1016/S0895-4356(96)00274-0
37. de Jong-Gierveld J, Kamphuls F. The development of a Raschtype loneliness scale. Appl Psychol Measur. 1985;9(3):289-299.
doi:10.1177/014662168500900307
38. Campbell N, Boustani M, Limbil T, et al. The cognitive impact
of anticholinergics: a clinical review. Clin Interv Aging. 2009;4:
225-233. doi:10.2147/cia.s5358
39. Collamati A, Martone AM, Poscia A, et al. Anticholinergic
drugs and negative outcomes in the older population: from biological plausibility to clinical evidence. Aging Clin Exp Res.
2016;28(1):25-35. doi:10.1007/s40520-015-0359-7
40. Wouters H, Hilmer SN, Gnjidic D, et al. Long-term exposure to
anticholinergic and sedative medications and cognitive and
physical function in later life. J Gerontol Ser A Biol Sci Med Sci.
2020;75(2):357-365. doi:10.1093/gerona/glz019
41. Collard RM, Arts MHL, Schene AH, Naarding P, Oude
Voshaar RC, Comijs HC. The impact of frailty on depressive
disorder in later life: findings from The Netherlands study of
depression in older persons. Eur Psychiatry. 2017;43:66-72. doi:
10.1016/j.eurpsy.2017.01.003
42. Fervaha G, Foussias G, Takeuchi H, Agid O, Remington G.
Motivational deficits in major depressive disorder: cross-

WIERSEMA ET AL.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

sectional and longitudinal relationships with functional impairment and subjective well-being. Compr Psychiatry. 2016;66:3138. doi:10.1016/j.comppsych.2015.12.004
Rossi MI, Young A, Maher R, et al. Polypharmacy and health
beliefs in older outpatients. Am J Geriatr Pharmacother. 2007;5
(4):317-323. doi:10.1016/j.amjopharm.2007.12.001
Andreescu C, Lenze EJ, Dew MA, Begley AE, Mulsant BH,
Dombrovski AY, Pollock BG, Stack J, Miller MD, Reynolds CF.
Effect of comorbid anxiety on treatment response and relapse
risk in late-life depression: controlled study. Br J Psychiatry 2007;
190(APR.):344–349. doi:10.1192/bjp.bp.106.027169
Greenlee A, Karp JF, Dew MA, Houck P, Andreescu C,
Reynolds CF. Anxiety impairs depression remission in partial
responders during extended treatment in late-life. Depress Anxiety. 2010;27(5):451-456. doi:10.1002/da.20672
Roca M, García-Toro M, García-Campayo J, et al. Clinical differences between early and late remission in depressive patients. J
Affect Disord. 2011;134(1–3):235-241. doi:10.1016/j.jad.2011.05.051
Schoevers RA, Van HL, Koppelmans V, Kool S, Dekker JJ.
Managing the patient with co-morbid depression and an anxiety disorder. Drugs. 2008;68(12):1621-1634. doi:10.2165/
00003495-200868120-00002
Ersoy S, Engin VS. Risk factors for polypharmacy in older
adults in a primary care setting: a cross-sectional study. Clin
Interv Aging. 2018;13:2003-2011. doi:10.2147/CIA.S176329
Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and
pain comorbidity: a literature review. Arch Intern Med. 2003;
163(20):2433-2445. doi:10.1001/archinte.163.20.2433
Hanssen DJC, Naarding P, Collard RM, Comijs HC, Oude
Voshaar RC. Physical, lifestyle, psychological, and social determinants of pain intensity, pain disability, and the number of
pain locations in depressed older adults. Pain. 2014;155(10):
2088-2096. doi:10.1016/j.pain.2014.07.019
Penninx BWJH, Milaneschi Y, Lamers F, Vogelzangs N. Understanding the somatic consequences of depression: biological
mechanisms and the role of depression symptom profile. BMC
Med. 2013;11(1):129. doi:10.1186/1741-7015-11-129
Unützer J. Depressive symptoms and the cost of health services
in HMO patients aged 65 years and older. JAMA. 1997;277(20):
1618-1623. doi:10.1001/jama.1997.03540440052032
Simon GE, Goldberg SD, Tiemens BG, Ustun TB. Outcomes of
recognized and unrecognized depression in an international
primary care study. Gen Hosp Psychiatry. 1999;21(2):97-105.
doi:10.1016/S0163-8343(98)00072-3
Schrader GD. Subjective and objective assessments of medical
comorbidity in chronic depression. Psychother Psychosom.
1997;66(5):258-260. doi:10.1159/000289144
Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B.
Depression, chronic diseases, and decrements in health: results
from the world health surveys. Lancet. 2007;370(9590):851-858.
doi:10.1016/S0140-6736(07)61415-9
Jeuring HW, Stek ML, Huisman M, et al. A six-year prospective
study of the prognosis and predictors in patients with late-life
depression. Am J Geriatr Psychiatry. 2018;26(9):985-997. doi:10.
1016/j.jagp.2018.05.005
Qato DM, Ozenberger K, Olfson M. Prevalence of prescription
medications with depression as a potential adverse effect
among adults in the United States. JAMA J Am Med Assoc.
2018;319(22):2289-2298. doi:10.1001/jama.2018.6741

WIERSEMA ET AL.

58. Nielen M (M. MJ., Nederlands instituut voor onderzoek van de
gezondheidszorg (Utrecht). Zorg Door de Huisarts : Nivel
Zorgregistraties Eerste Lijn: Jaarcijfers 2020 En Trendcijfers
2016–2020; 2021. Accessed March 27, 2022. https://www.
narcis.nl/publication/RecordID/publicat%3A1003865
59. Vrettos I, Voukelatou P, Katsoras A, Theotoka D,
Kalliakmanis A. Diseases linked to polypharmacy in elderly
patients. Curr Gerontol Geriatr Res. 2017;2017:1-5. doi:10.1155/
2017/4276047

13

How to cite this article: Wiersema C, Oude
Voshaar RC, van den Brink RHS, et al.
Determinants and consequences of polypharmacy
in patients with a depressive disorder in later life.
Acta Psychiatr Scand. 2022;1‐13. doi:10.1111/acps.
13435

