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Abstract

Background

Late-life depression is most often treated in primary care, and it usually coincides with

chronic somatic diseases. Given that antidepressants contribute to polypharmacy in these

patients, and potentially to interactions with other drugs, non-pharmacological treatments

are essential. In this systematic review and meta-analysis, we aimed to present an overview

of the non-pharmacological treatments available in primary care for late-life depression.

Method

The databases of PubMed, PsychINFO, and the Cochrane Central Register of Controlled

Trials were systematically searched in January 2017 with combinations of MeSH-terms and

free text words for “general practice,” “older adults,” “depression,” and “non-pharmacological

treatment”. All studies with empirical data concerning adults aged 60 years or older were

included, and the results were stratified by primary care, and community setting. We narra-

tively reviewed the results and performed a meta-analysis on cognitive behavioral therapy in

the primary care setting.

Results

We included 11 studies conducted in primary care, which covered the following five treat-

ment modalities: cognitive behavioral therapy, exercise, problem-solving therapy, behav-

ioral activation, and bright-light therapy. Overall, the meta-analysis showed a small effect for

cognitive behavioral therapy, with one study also showing that bright-light therapy was effec-

tive. Another 18 studies, which evaluated potential non-pharmacological interventions in the

community suitable for implementation, indicated that bibliotherapy, life-review, problem-

solving therapy, and cognitive behavioral therapy were effective at short-term follow-up.
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Discussion

We conclude that the effects of several treatments are promising, but need to be replicated

before they can be implemented more widely in primary care. Although more treatment

modalities were effective in a community setting, more research is needed to investigate

whether these treatments are also applicable in primary care.

Trial registration

PROSPERO CRD42016038442.

Introduction

Depression is a common disorder among older adults, with an estimated one-year prevalence

of 10% in primary care [1,2]. These older patients are most often treated in primary care [3],

and only a few are referred to specialist mental healthcare services [4,5]. This is consistent with

research indicating that older adults prefer to consult their general practitioner for mental

health problems [6,7]. If depression is treated, most of these patients will be treated with an

antidepressant [4]. However, depression in older adults often co-occurs with chronic somatic

disease [8] and in the context of polypharmacy [9]. Prescribing antidepressants therefore

increases the risk of adverse drug-related events [10], as evidenced by the fact that two-thirds

of elderly antidepressant users receive drugs that are either contraindicated or have the poten-

tial for moderate to major interactions [11,12]. Moreover, tricyclic antidepressants, and to a

minor degree newer agents like SSRIs, often have anticholinergic and sedative effects that are

associated with physical and cognitive impairment [13–15].

Evidence-based non-pharmacological treatment options are needed for the treatment of

depression in older adults, particularly in primary care. Despite this, the most recent system-

atic review focusing on the treatment for late-life depression in primary care was performed

more than 15 years ago [16]. Although other systematic reviews and meta-analyses focusing

on the psychological treatment of late-life depression have concluded that psychological thera-

pies seem effective [17–20], these had limitations precluding the generalization of their results

to primary care settings. First of all, all reviews included studies conducted in clinical settings.

Moreover, the most recently conducted review included only six RCTs. Three of these six

RCTs were conducted in a primary care setting, with even two of them relying on an academic

team to provide the intervention at home [18]. Furthermore, two previously conducted

reviews also included middle-aged adults (50+) [17,19]. Since, depression may be more hetero-

geneous in primary care, and treatment may be less structured, this precludes generalizability

of the results of these previous systematic reviews to primary care. Given that primary care is

the predominant setting in which depression in older adults is treated, it is essential that an

up-to-date summary is available to inform practitioners of the evidence base for non-pharma-

cological treatments in this setting.

We aimed to present an overview of the evidence for non-pharmacological treatment

options for depression in older adults (60+) within primary care, to provide up-to-date, evi-

dence-based information to inform primary care physicians about possible alternatives for

antidepressant treatment with its side-effects, interactions and contribution to polypharmacy.

Non-pharmacological treatments for late-life depression
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Methods

Search strategy

The protocol for this systematic review was registered at PROSPERO (CRD42016038442). We

performed an extensive search in the databases of PubMed, PsychINFO, and the Cochrane

Central Register of Controlled Trials. We used the following search terms: (general practice

OR synonym) AND (depressive disorder OR synonym) AND (aged OR synonym) AND

(non-pharmacological treatment OR synonym). Free text words and index terms were used

(MeSH for PubMed and Thesaurus for PsychINFO). We searched for articles until the January

2nd, 2017. The full search strategies for the three databases are presented in S1 Appendix.

Identification and selection of studies

To be as comprehensive as possible, we decided not to restrict the searches to randomized con-

trolled trials (RCTs). Results of other study types (e.g. cohort studies) were used to identify

promising therapeutic strategies subject to future research. Therefore, we included all empiri-

cal studies that met the following criteria: (a) sample sizes�5 patients; (b) depression as the

primary outcome; (c) a study population of adults aged�60 years at the moment of inclusion

(or there were adequately reported sub-analyses of adults�60 years); (d) was conducted in a

primary care or community setting; and (e) reported non-pharmacological treatments applica-

ble in these settings. We set no language or date restrictions.

Depression was defined as either an identified depressive disorder according to DSM or

ICD criteria determined by a validated diagnostic interview or instrument, or as an elevated

score on a screening tool. Since there is no known golden standard for the identification of

depression in later life, we decided to include all studies focusing on depression, regardless of

their depression inclusion criterion. The age cut-off of 60 was used, because this is the mostly

used cut-off for late-onset depression [21]. In addition, the earlier review regarding treatment

of depression in primary care [16] also included studies focusing on adults aged 60+.

Studies were excluded if they met the following criteria: (a) included bipolar disorder, psy-

chotic depression, or depression with suicide ideation, which are considered indicative for

referral to secondline treatment [22]; (b) focused on caregivers instead of patients; (c) studied

the effect of a non-pharmacological intervention as an adjunct to pharmacotherapy; (d) stud-

ied the effect of service-level intervention, such as collaborative or stepped care; or (e) studied

the effect of an intervention to prevent depression.

Studies were independently screened and selected for inclusion by two authors (FH and

BM). First, titles were screened to exclude irrelevant papers, and the remaining abstracts were

then scrutinized in detail. Of the potentially relevant papers, full texts were retrieved to deter-

mine whether the inclusion criteria were met. In cases of disagreement, consensus was reached

based on discussion and, if necessary, consultation with a third author (PV). We searched for

additional articles by studying published study protocols lacking published follow-up data, by

checking the reference lists of the included publications and of relevant systematic reviews and

meta-analyses [17–20], and by screening conference abstracts. If necessary, corresponding

authors of possible relevant papers were contacted.

Analysis

Quality assessment. The Cochrane risk of bias tool was used for the quality assessment of

included RCTs [23]. This was done independently by two authors (FH and BM). Studies were

not excluded based on the quality assessment, but the quality was considered when comparing

Non-pharmacological treatments for late-life depression
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the different studies, when interpreting the results, and when recommendations for future

studies were formulated.

Data extraction. Two authors (FH and BM) independently extracted data from all

included studies. The following data were extracted: year of study, study design, sample size,

setting (primary care, community), population characteristics (age, gender, comorbidity),

treatment type and characteristics (e.g. individual/group, number of sessions), diagnosis at

baseline and diagnostic tool, main result, percentage that declined participation, duration of

follow-up, percentage lost to follow-up, and percentage that adhered to treatment. Included

studies were classified to the setting in which they were conducted, namely primary care set-

ting or community setting. Studies were considered primary care studies if the study recruited

participants in primary care and the intervention was delivered in that setting. Studies were

considered community studies when participants were recruited from the community, for

example, by means of self-referral.

The results were then summarized into the following three categories: (1) mean change,

defined as the difference in depressive symptoms between baseline and follow-up measure-

ment; (2) responders, defined as a�50% symptom reduction in the outcome measure between

baseline and follow-up (unless stated otherwise); and (3) remission from depression at follow-

up measurement. The definition of remission differed between studies. The mean change in

depressive symptom scores was the primary outcome of this review.

Analysis. We narratively reviewed the included studies by type of treatment, with the

results stratified by setting (primary care or community). Given that most studies in primary

care have focused on the effect of cognitive behavior therapy (CBT), we chose to perform a

meta-analysis for the effect of this intervention in the primary care setting. Because of expected

heterogeneity of the studies, a random-effects model was used to pool the effect of CBT on

depression. We calculated the standardized mean differences (SMD) using the mean scores

and standard deviations immediately after treatment and at long-term follow-up for the inter-

vention and control groups in the studies included in the meta-analysis. If these data were not

available in the original articles, they were calculated by the researchers, using the published

data. If studies varied in measurement time points during long-term follow-up, we calculated

the SMDs for the points closest to 6 months. Statistical heterogeneity was evaluated by the chi-

square and I2 tests. Inter-study heterogeneity was considered significant for p< 0.1 and I2 >

50%. The meta-analysis was conducted using Review Manager (Version 5.3. Copenhagen: The

Nordic Cochrane Centre, The Cochrane Collaboration, 2014).

Results

Selection of studies and characteristics of included studies

Fig 1 summarizes the process of study inclusion. In total, 4027 references were screened and

273 full text papers were retrieved, of which 17 were identified through cited reference search.

Of these, 31 were included that consisted of 29 different studies (27 RCTs, two cohort studies).

Of two RCTs two references of each were included, one reporting short-term follow-up and

the other long-term follow-up. Eleven primary care studies and 18 community studies were

included.

Table 1 shows the characteristics of the 11 included studies that were conducted in primary

care settings (10 RCTs, 1529 patients; 1 cohort study, 14 patients). The interventions studied

included CBT (n = 5), exercise (n = 2), problem-solving therapy (PST; n = 1), a combination

of CBT and bibliotherapy (n = 1), behavioral activation (BA; n = 1), and bright-light therapy

(n = 1). Follow-up ranged from 1 week up to 12 months.
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Table 2 shows the characteristics of the 18 studies recruiting in the community, most of

which depended on self-referral by participants (17 RCTs, 1041 patients; 1 cohort study, 22

patients). The studied treatment modalities were CBT (n = 3), bibliotherapy (n = 4), life-review

(n = 3), exercise (n = 4), PST (n = 3), and receiving postcards (n = 1). In addition, 1 study com-

pared cognitive therapy, behavioral therapy, and brief psychodynamic therapy with patients

on a waiting list. Follow-up period ranged from 4 weeks to 2 years.

Outcome data of primary care studies

The outcome data for studies conducted in a primary care setting are presented in Table 3, and

the quality assessments with corresponding scores on the subscales are presented in Fig 2. The

results of the meta-analysis are summarized in Fig 3.

Cognitive behavioral therapy. Five studies assessed the effect of CBT on depression in

older adults: three assessed the effect of CBT alone [25,28,31], one assessed its use in combina-

tion with self-management [29], and one compared CBT with clinical case-management [24].

CBT was delivered individually in three out of the five studies [28,29,31], and as a group ther-

apy in the other two [24,25].

CBT delivered as individual therapy was more effective in reducing depressive symptoms at

4 and 12 months’ follow-up compared with both control groups (talking control and care as

usual) [31]. In a study where CBT was delivered by individual therapy, CBT was not effective

at reducing depressive symptoms immediately after treatment or at 3 and 6 months’ follow-up

[28]. Equally, in another study where CBT was delivered by group therapy, it was no more

effective in achieving response (determined by a decrease of�5 points in the PHQ-9 [Patient

Health Questionnaire]) compared with care as usual at 12 weeks’ follow-up [25]; however, this

Fig 1. PRISMA flow diagram of study selection.

https://doi.org/10.1371/journal.pone.0184666.g001
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later study did not report the mean change in depressive symptoms. In other research, clinical

case-management was more effective than CBT at 12 months’ follow-up [24]. By contrast,

CBT in combination with self-management was shown to reduce depressive symptoms at 3

and 9 months’ follow-up [29].

Fig 3 shows the results of the meta-analysis. Four out of the five studies focusing on CBT in

primary care could be included in the meta-analysis; the fifth study could not be included

because it did not report continuous baseline and follow-up data [25], and because the authors

Table 3. Outcomes by intervention and control groups (if applicable) for studies conducted in primary care.

Study

(year)

Treatment Outcome

measure

Follow-up Mean change* Responders** Remission

Arean

(2005) [24]

1.CBT; 2.CCM; 3.

CBT+CCM

HDRS Post-treatment (6

months); 6

months FU; 12

months FU

CBT -1.71 CCM -3.84 CBT+CCM -2.77;

n.s.; CBT -1.50 CCM -4.37 CBT+CCM

-4.81; n.s.; CBT +1.97 CCM -5.10 CBT

+CCM -8.49; CBT vs other p < .01

Not reported Not reported

Garcia-

Pena

(2015) [25]

CBT PHQ-9 12 weeks FU Not reported IG 56.1% and CG 30%; n.s.a Not reported

Gum

(2016) [26]

Behavioral

Activation

PHQ-9 4 weeks FU -4.28; p = .002 Not reported 57.1%b

Joling

(2011) [27]

CBT-based

bibliotherapy

CES-D 2 months FU IG: -4.57 and CG -4.78; p = .73 IG 46.9% and CG 43.6; p = .70c IG 36.4% and CG 30%; p

= .46d

Laidlaw

(2008) [28]

CBT HRSD

BDI-II

Post-treatment

(18 weeks); 3

months FU; 6

months FU

HRDS: IG -6.15 and CG -4.05; p = .15;

BDI-II: IG -10.2 and CG -6.25; p = .21;

HRDS: IG -6.25 and CG -5.1; p = .38;

BDI-II: IG -10.6 and CG -6.6; p = .17;

HRDS: IG -4.7 and CG -4.25; p = .63;

BDI-II: IG -9.05 and CG -4.4; p = .18

Not reported IG 70% and CG 40%;

p.06e; IG 80% and CG

50%; p = .047e; IG 55%

and CG 40%; p = .34e

Lamers

(2010) [29]

Self-management

+ CBT

BDI 1 week FU; 3

months FU; 9

months FU

IG -0.92 and CG -0.53; p = .19; IG -1.22

and CG -0.21; p < .05; IG -1.19 and CG

-0.30; p = .03

IG 6.3% and CG 7.4%; n.s.; IG

12.4% and CG 8.7%; n.s.; IG

17.5% and CG 7.3%; p = .02

Not reported

Lieverse

(2011) [30]

Bright-Light therapy HAM-D Post-treatment (3

weeks); 6 weeks

FU

IG -8.5 and CG -5.8; p = 0.03; IG -10.0

and CG -5.4; p = .001

IG 50% and CG 41%; p = .20;

IG 58% and CG 34%; p = .05

Not reported

Serfaty

(2009) [31]

CBT BDI-II 4 months FU; 10

months FU

CBT -8.9 TC -6.2 CAU -7.4; CBT vs other

p < .05; TC vs CAU n.s.; CBT -9.0 TC

-6.1 CAU -6.9; CBT vs other p < .05; TC

vs CAU n.s.

CBT 33% and TC 21% and

CAU 23%; p-value not reported

Not reported

Sims

(2006) [32]

Progressive

Resistance Training

GDS 10 weeks FU; 6

months FU

IG -0.41 and CG -0.22; n.s.; IG -1.14 and

CG -0.34; n.s.

Not reported Not reported

Singh

(2005) [33]

1. High intensity

training; 2. Low

intensity training

HRSD/GDS 8 weeks FU HRSD: HIGH -9.5 LOW -7.1 GP -5.3; p =

.14; GDS: HIGH -11.6 LOW -8.7 GP -4.7;

p = .006

HRSD: HIGH 61% LOW 29%

GP 21%; HIGH vs LOW p = .05;

HIGH vs GP p < .02; LOW vs

GP p = .56

Not reported

Williams

(2000) [34]

PST HSCL-D-20 Post-treatment

(11 weeks)

PST -0.52 paroxetine -0.61 placebo

-0.40; PST vs paroxetine p = .17; PST vs

placebo p = .13

Not reported Not reported

BDI, Beck Depression Inventory; CAU, Care as Usual; CBT, Cognitive Behavior Therapy; CCM, Clinical Case-Management; CES-D, Center for

Epidemiologic Studies Depression Scale; CG, Control Group; FU, Follow-Up; GDS, Geriatric Depression Scale; HAM-D Hamilton Rating Scale for

Depression; HDRS, Hamilton Depression Rating Scale; HSCL-D, Hopkins Symptom Checklist for Depression; IG, Intervention Group; n.s., not significant;

PHQ-9, Patient Health Questionnaire.

* Difference between baseline measurement and follow-up measurement;

**Defined as�50% reduction in outcome measure unless stated otherwise;
a Defined as a decrease of�5 points on the PHQ-9 after 12 weeks;
b Defined as a PHQ-9 score�4;
c Defined as a decrease of�5 points on the CES-D;
d Defined as a decrease of�5 points or more on the CES-D and a post-test score <16;
e Determined by RDC (Research Diagnostic Categorization as <4 symptoms of depression)

https://doi.org/10.1371/journal.pone.0184666.t003
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Fig 2. Risk of bias assessment for the included randomized controlled trials. Based on the Cochrane

Collaboration’s tool for assessing risk of bias, + indicates low risk of bias,—indicates high risk of bias, and?

indicates unclear risk of bias.

https://doi.org/10.1371/journal.pone.0184666.g002
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could not be reached by e-mail. The meta-analysis demonstrated that CBT had no effect on

depression immediately after treatment (SMD -0.16 [-0.34–0.02], I2 = 0%, Z = 1.69, p = 0.09).

A statistical significant effect was found at 6 months’ follow-up, but the effect size was only

small (SMD -0.21 [-0.40 –-0.03], I2 = 0%, Z = 2.23, p = 0.03). No statistically significant hetero-

geneity was found between the studies (χ2 = 1.58 [p = 0.66] and 1.13 χ2 = [p = 0.77], respec-

tively; I2 = 0% in both analyses).

To summarize, CBT was effective in two of the five studies, of which one was assessed to

have the lowest risk of bias. This effect was confirmed in the meta-analysis at six months’ fol-

low-up. The two studies demonstrating a beneficial effect of CBT used individually delivered

treatment rather than group therapy.

Exercise. Two studies assessed the effect of exercise [32,33]. Compared to a control group

receiving information about exercise and local exercise options, progressive resistance training

was not more effective in reducing depressive symptoms at 10 weeks’ and 6 months’ follow-up

[32]. But, high and low intensity training were both more effective in reducing depressive

symptoms at 8 weeks’ follow-up based on self-reported, but not observer-rated, measures [33].

The risk of bias was assessed as moderate for both studies.

Other. Treatment modalities in the “other” category included PST, CBT-based bibliother-

apy, behavioral activation, and bright-light therapy; all four were delivered individually. Of the

two studies with a low risk of bias, bright-light therapy was effective [30], whereas PST was not

[34]. In a study of moderate quality, CBT-based bibliotherapy was shown to be no more effec-

tive than care as usual [27]. Behavioral activation, which was only studied in a pilot cohort,

was found to reduce symptoms of depression at 4 weeks’ follow-up [26].

Outcome data of studies in community settings

Outcome data for studies conducted in the community are presented in Table 4, and the qual-

ity assessment with corresponding scores on the subscales is presented in Fig 2.

Cognitive behavioral therapy. Three RCTs [39,53,54] studied the effect of CBT on

depressive symptoms. One RCT demonstrated that CBT group therapy was more effective

than remaining on a waiting list, but found no difference between the effects of CBT and exer-

cise [39]. Another RCT showed that, after treatment, CBT group therapy was effective at

reducing depressive symptoms among participants suffering from depression with comorbid

Fig 3. Forrest plot of the meta-analysis for studies of cognitive behavioral therapy in primary care.

Control condition entered in meta-analyses specified by study: Arean (2005) [24] used clinical case-

management; but, Laidlaw (2008) [28], Lamers (2010) [29], Serfaty (2009) [31] used care as usual. One of the

two reported outcome measurements by Laidlaw was used in the meta-analyses, namely HRSD.

https://doi.org/10.1371/journal.pone.0184666.g003
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Table 4. Outcomes among intervention and control groups (if applicable) for included studies conducted in community settings.

Study (year) Treatment Outcome

measure

Follow-up Mean change* Responders** Remission

Chan (2013)

[35]

Life-review GDS 8 weeks IG -5.4 CG -1.0; p < .001 Not reported Not reported

Ciechanowski

(2004) [36]

PST; Social activities;

Moderate physical activity

HSCL-20 6 months FU; 12

months FU

IG -0.59 and CG -0.03; p < .001; IG

-0.48 and CG -0.19; p = .03

IG 54% and CG 8%;

P < .001; IG 43% and

CG 15%; p < .001

IG 44% and CG 10%; p

< .001a

IG 36% and CG 12%; p

= .002a

Floyd (2004,

2006) [37,38]

1.Bibliotherapy (Bib); 2.

Cognitive psychotherapy

(CP)

HRSD/GDS Post-treatment (Bib 4

weeks; CP 12

weeks); 3 months FU

(IG only); 2 years FU

(IG combined)

HRSD: B -6.81 CP -10.62 CG

-0.29; GDS B -5.6 CP -11.68 CG

-0.79; B vs CG, CP vs CG, B vs CP

all p < .05; HRSD: B -12.56 CP

-6.22; GDS: B -8.46CP -10.06;

HRSD: further improvement for B p

< .05; CP n.s.; GDS: no change

compared with post-treatment for B

and CP; HRSD: -10.87; GDS:

-8.73; HRDS and GDS no change

compared with post-treatment

Not reported B 35%; CP 57%; n.s.b

Huang (2015)

[39]

1.Exercise (PFE); 2. CBT GDS Post-treatment (3

months FU); 3

months FU; 6 months

FU

PFE -4.0 CBT -3.5 CG -2.0; p =

.012; PFE -4.21 CBT 2.61 CG

-2.45; p = .12; PFE -3.84 CBT -3.0

CG -2.1; p = .20

Not reported PFE 57.9% CBT 61.1%

CG 30%c; PFE 68.4%

CBT 61.1% CG 45%c;

PFE 63.2% CBT 66.7%

CG 35%c

Imai (2015) [40] Receiving postcards GDS 12–14 months FU IG 0.5 and CG 0.7; n.s. Not reported Not reported

Kiosses (2010)

[41]

Problem Adaptation

Therapy

HAM-D 6 weeks FU; 12

weeks FU

IG -11.33 and CG -7.65; IG -13.48

and CG 8.65; p = .03

Not reported Not reported

Kiosses (2015)

[42]

Problem Adaptation

Therapy

MADRS 12 weeks FU Baseline scores IG 21.08; CG

21.41; p = .58; IG lower scores at

week 12; p = .001 (no mean

difference reported)

IG 66.7% and CG

32.3%; p = .007

IG 37.8% and CG

13.5%; p.02d

McNeil (1991)

[43]

Exercise BDI 10 weeks FU IG: -5.5; Attention Control -4.2; CG

-0.5; IG vs Attention Control p >
.05; IG vs CG p < .05; Attention

Control vs CG p < .05

Not reported Not reported

Moss (2012)

[44]

Behavioral Activation

Bibliotherapy

HRSD Post-treatment (4

weeks)

IG -5.77 and CG -1.15; p = .004 Not reported Not reported

Preschl (2012)

[45]

Life-review BDI Post-treatment (8

weeks); 3 months FU

(IG only)

IG -9.0 and CG -1.4; p < .01; IG

-10.3; p < .01

Not reported Not reported

Rosenberg

(2010) [46]

Exercise (Nintendo Wii

gaming)

QIDS Post-treatment (12

weeks); 24 weeks FU

-2.7; p = .004; -4.07; p = .001 (24 weeks FU) 53% Not reported

Scogin (1987)

[47]

Cognitive bibliotherapy HRSD/GDS/

BDI

Post-treatment (4

weeks); 1 month FU

(IG Only)

HRSD: CB -8.5 AC -2.5 CG +1.1; p

< .05; GDS: CB -5.8 AC -0.6 CG

0.0; p < .05; BDI CB -3.4 AC -1.7

CG -0.7; n.s.; HRSD: -6.3; GDS:

-5.2; BDI: -0.7; No change

compared with post-treatment; p >
.05

Not reported Not reported

Scogin (1989,

1990) [48,49]

1.Behavioral bibliotherapy;

2.Cognitive bibliotherapy

HRSD/GDS Post-treatment (4

weeks); 6 months FU

(IG only); 2 years FU

(IG combined)

HRSD: BB -8.1 CB -8.8 CG -0.5; p

< .05; GDS: BB -2.7 CB -5.6 CG

-0.5; p < .05; HRDS:BB -8.7 CB

-7.4; GDS: BB -5.2 CB -6.8; No

change compared with post-

treatment; p > .05; HRDS: -0.7;

GDS -3.2; HRDS: no change

compared with post-treatment;

GDS: further improvement in

bibliotherapy conditions (p < .05)

HRSD: IG 66%

(completers only) CG

19%e

Not clearly reported

Serrano (2004)

[50]

Life-review CES-D Post-treatment (8

weeks)

IG -10.25 and CG 0.0; p < .0001 Not reported Not reported

Singh (1997)

[51]

High intensity progressive

resistance training

BDI/HRSD/

GDS

Post-treatment (10

weeks)

BDI-: IG -11.5 and CG -4.6; p =

.002;HRSD: IG -7.0 and CG -2.5; p

= .008; GDS: IG -8.3 and CG -1.9;

p = .0004

HRDS: IG 59% and

CG 26%; p = .067

n.s.f

(Continued)
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anxiety [54]. Individual CBT delivered through the internet was also more effective at reducing

depressive symptoms after treatment than care as usual [53]. In the latter RCT, this effect was

maintained at 3 months’ follow-up, although this was not compared to a control condition. In

summary, individual CBT tended to be an effective treatment for reducing depressive symp-

toms compared with inactive control conditions among older adults, but the risk of bias ran-

ged from low to moderate in the included studies.

Bibliotherapy. Four RCTs investigated the effect of individual bibliotherapy

[37,44,47,48], and had low to moderate risk of bias. All RCTs showed that bibliotherapy was

effective at reducing depressive symptoms at 4 weeks’ follow-up compared with remaining on

a waiting list and being given a control form of bibliotherapy.

Life-review. All three RCTs investigating the effect of individual life-review on depression

in older adults found a positive effect on depressive symptoms from 2 to 8 weeks’ follow-up

[35,45,50]. One RCT [45] also reported a further improvement of depressive symptoms at 3

months’ follow-up, but did not compare this with a control condition. The risk of bias did dif-

fer a little between the included studies, ranging from high to moderate.

Exercise. Three RCTs [39,43,51] investigated the effect of exercise on depressive symp-

toms, with risk of bias assessments ranging from high to moderate. Compared with an active

control group, one RCT did demonstrate an effect of exercise on depressive symptoms [51].

Table 4. (Continued)

Study (year) Treatment Outcome

measure

Follow-up Mean change* Responders** Remission

Thompson

(1987) [52]

1. Cognitive therapy (CT);

2. Behavioral therapy

(BT); 3. Brief

Psychodynamic therapy

(BPT)

BDI/HRSD;

Diagnostic

status (SADS-

change)

Mid-treatment (6

weeks); Post-

treatment (16 weeks)

BDI: IG (combined) -6.1 CG +1.2; p

< .001; HRSD: IG (combined) -5.1

CG -0.3; p < .001; BDI: CT -11.7 BT

-10.1 BPT -9.2; n.s.; HRSD: CT

-8.7 BT -10.4 BPT -9.0; n.s.

Not reported (Post-treatment) CT

52%, BT 57% BPT

47%; n.s.g

Titov (2015)

[53]

iCBT PHQ-9 Post-treatment (8

weeks); 3 months FU

(IG only); 12 months

FU (IG only)

IG -9.46 and CG -0.25; p < .001;

-8.05; no change compared with

post-treatment; -8.02; no change

compared with post-treatment

IG 68.7% and CG

5.8%; p < .001h

IG 68.7% and CG 0%; p

< .001i

Wuthrich (2013)

[54]

CBT GDS/CES-D Post-treatment (12

weeks); 3 months FU

(IG only)

GDS: IG -8.93 CG -1.97; p = .004;

CES-D: IG -13.03 CG -1.45; p =

.007; GDS: -8.3; CES-D -12.98;

GDS and CES-D: no change

compared with post-treatment

Unclear Not reported for

depression separately

AC, Attention Control; BDI, Beck Depression Inventory; CBT, Cognitive Behavior Therapy; CES-D, Center for Epidemiologic Studies Depression Scale;

CG, Control Group; FU, Follow-Up; GDS, Geriatric Depression Scale; HAM-D Hamilton Rating Scale for Depression; HRSD, Hamilton Rating Scale for

Depression; iCBT, Individual Cognitive Behavior Therapy; IG, Intervention Group; MADRS, Montgomery Asberg Depression Rating Scale; n.s., not

significant; PFE, Physical Fitness Exercise; PHQ-9, Patient Health Questionnaire; PST, Problem Solving Therapy; QIDS, Quick Inventory of Depressive

Symptomatology; SADS, Schedule for Affective Disorders and Schizophrenia.

* Difference between baseline and follow-up measurements;

**Defined as a�50% reduction in outcome measures, unless stated otherwise
a Defined as a HSCL-20 score <0.5;
b Defined as a reduction of the HRSD�11 and no longer having a major depressive episode, or as a HRDS <10;
c Defined as the absence of depressive symptoms;
d Remission defined as a MADRS score <7;
e Defined as scores outside the range of the dysfunctional population, and a change according to the reliable change index;
f Defined as change in diagnostic category;
g Defined as scores outside the range of the dysfunctional population, and scores with a reliable change from Time 1;
h Defined as a >5.20 reduction on the PHQ-9;
i Defined as reliable improvement and a score below the clinical cut-off (PHQ-9 <10)

https://doi.org/10.1371/journal.pone.0184666.t004
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However, although two other RCTs did find that exercise had an effect compared with inactiv-

ity, no difference was observed between the exercise group and the active controls in each

study (e.g., CBT [39] and social contact control [43]). In addition, one cohort study [46] stud-

ied the effect of exercise on depressive symptoms. It was not reported whether the intervention

was delivered as group or as individual therapy, but showed reduced depression scores at 12

and 24 weeks’ follow-up compared with baseline.

Problem-solving therapy. Three RCTs studied the effect of individually delivered PST

[36,41,42]. They all demonstrated that PST reduced depressive symptoms. Two of these RCTs

[36,42] delivered PST in community agencies, and one combined PST with engagement in

social activities [36]. The risk of bias varied from low to moderate.

Other. One RCT investigated the effect of receiving postcards on depressive symptom-

atology [55], but showed no effect at follow-up. Another RCT showed that three interventions

(cognitive therapy, behavioral therapy, and brief psychodynamic therapy) had beneficial effects

compared with controls (waiting list) [52] at 6 weeks (mid-treatment), but showed no differ-

ences between these three interventions after treatment (16 weeks). However, the effects of the

three interventions were not compared with the control group after treatment, because those

on the waiting list had started treatment.

Discussion

Summary of main findings

Of the five treatments studied in primary care, a meta-analysis on CBT yielded a significant

result, indicating its potential benefit in primary care settings. There was also a positive effect

with bright-light therapy, and although this is promising, it needs replication in a second trial

in primary care before recommendations for implementation can be made. Unfortunately, we

did not find convincing evidence in favor of exercise, PST, or behavioral activation for the

treatment of depressive symptomatology in primary care, but better quality research is needed

before we can reach any definitive conclusions. In addition, community-based studies showed

promising short-term results for bibliotherapy, life-review, PST, behavioral therapy, brief psy-

chodynamic therapy, and cognitive therapy, which might, therefore, be suitable for use as

treatment strategies in primary care.

Comparison with existing literature

Previous systematic reviews and meta-analyses focusing on the use of non-pharmacological

treatment for depression in older patients have reported different findings to those in our

review [17–20]. Two recent systematic reviews [18,20], for example, concluded that psycholog-

ical treatments may be feasible for late-life depression (65+), but they did not perform formal

meta-analyses. However, both of these reviews questioned the generalizability and efficacy

because of the wide diversity of interventions, the low number of studies per intervention, and

the poor quality of studies included. Moreover, neither review was limited to the primary care

setting, and studies were excluded if they had a low quality assessment, leading to the exclusion

of 73.9% [18] and 36.4% [20] of the identified studies, respectively. To be more comprehensive,

we decided not to restrict ourselves to RCTs and not to exclude studies based on the quality

assessment. This not only ensured that we could summarize all available evidence but also

enabled us to formulate explicit targets for future research, such as instances where an included

study was of poor quality but focused on a promising intervention.

Another two reviews included formal meta-analyses of the research [17,19], and they indi-

cated that psychological treatments were moderately effective in the treatment of late-life

depression. Specifically, one showed that CBT, life-review, and PST [17] were effective, while
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the other showed that CBT was more effective than a non-active control group [19]. However,

these meta-analyses included studies conducted in clinical settings and with middle-aged par-

ticipants (50/55+). These differences might explain why we could not replicate the finding that

PST was an effective treatment for late-life depression in primary care; also, it should be noted

that life-review therapy has been studied as treatment for late-life depression in primary care

to date. Nonetheless, we confirmed the positive results for life-review and PST on depressive

symptoms in community settings. We could also replicate the finding that CBT was an effec-

tive treatment modality for late-life depression at 6 months’ follow-up, though with a small

effect size (SMD -0.21 [-0.40 to -0.03]) comparable to that reported in one of the previous stud-

ies [17]. The other meta-analysis demonstrated a much larger effect size (-1.35) when CBT was

compared with inactive controls, but did not find an effect when comparing CBT to active

controls [19]. The fact that we analyzed the effect of CBT compared with both active and inac-

tive controls might explain this difference. Although one might question the clinical relevance

of this small effect of CBT, it might be partly caused by a floor-effect of treatment associated

with milder forms of depression as seen and treated within primary care.

Another systematic review found that physical exercise may be effective for late-life depres-

sion [56]. We could not replicate this finding, irrespective of the quality assessments of these

studies, but it should be noted that the previously conducted review included studies recruiting

non-depressed adults, and that none of the studies included in the earlier review [56] was con-

ducted in a primary care setting.

Several differences can be seen when comparing the studies conducted in primary care with

those conducted in the community. First, although more treatment modalities have been stud-

ied in community settings, it is questionable whether these treatment modalities are applicable

in general practice. For example, creating a life-story book with personalized pictures [35] is

overly time-consuming for most GPs or practice nurses. Second, the follow-up periods of the

community-based studies were shorter than those conducted in primary care. Because none of

the studies included a control condition beyond the assessment when treatment ended, no

data is available on the sustainability of the effects. Third, most of the community studies only

included self-referred participants, thereby introducing selection bias. Self-referred partici-

pants show the initiative to seek out interventions targeting depression, whereas in general,

depressed older adults are more likely to be reluctant to seek help [57]. This purported selec-

tion bias might also explain some of the low percentages lost to follow-up in the self-referral

studies performed in the community. Although it is conceivable that community-based inter-

ventions would also be effective in primary care, further research is needed to confirm this

assumption. Finally, among the therapist-guided interventions, almost half were delivered by a

postgraduate therapist or clinical psychologist in the community studies, while only one-third

included a psychologist in the primary care studies. Because it is questionable whether clinical

psychology services could be successfully embedded in general practice, due for example to

higher costs for patients and/or insurances, future research should determine whether these

interventions can be successfully given by a practice nurse or other allied healthcare

professionals.

Several non-pharmacological treatments for late-life depression studied a community set-

ting seem promising for implementation in primary care. First of all, PST demonstrated a ben-

eficial effect in the community [36,41,42], but the only RCT conducted in primary care

demonstrated no effect on depressive symptoms [34]. However, the risk of bias was lower in

two of the community studies [36,42] compared with the study conducted in primary care

[34], and among middle-aged adults the effectiveness of PST in primary care has been con-

firmed [58]. Due to the positive results of PST in the community setting and among middle-

aged adults, we recommend a second RCT in primary care focusing on PST with a longer
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follow-up duration than the study included in our review (11 weeks) [34]. Moreover, the

control group in this primary care study [34] existed of paroxetine or a placebo, while an atten-

tion control form of therapy would have been more adequate. Furthermore, bibliotherapy

[37,44,47,48] and life-review [35,45,50] have demonstrated beneficial effects in community set-

tings, although follow-up duration was short (maximum of 8 weeks). Before implementation

in primary care, life-review and bibliotherapy need to be studied among primary care patients

with a longer follow-up duration. Furthermore, these studies had some issues regarding their

risk of bias, with a high risk of bias for the bibliotherapy studies [37,44,47,48] and a moderate

risk of bias for two of the life-review studies [35,45], and these concerns need to be addressed

in a future RCT conducted in primary care. Finally, the effect of behavioral activation therapy

seems promising in a pilot cohort study conducted in primary care [26], and is currently being

investigated in a well-designed RCT in primary care [59]. In addition to this latter RCT,

also PST, bibliotherapy, and life-review should be studied in a RCT in primary care among

depressed patients confirmed by a diagnostic interview and with at least a one-year follow-up.

Limitations

First, although we decided to review the results narratively, we did diverge from the published

protocol to perform a meta-analysis concerning the effect of CBT in primary care. This was

because most of the included studies in primary care focused on CBT and the combined results

of the individual studies were inconclusive. Although only two of the five individual studies

indicated a beneficial effect of CBT, the meta-analysis confirmed a small but beneficial effect.

Too few studies focusing on other non-pharmacological treatment options were conducted to

perform a meta-analysis for these interventions; for example, two studies focused on exercise

and both concluded that it was ineffective at follow-up, whereas only single studies were con-

ducted for the other treatment modalities. Since we aimed to present an overview of the evi-

dence for non-pharmacological treatments for late-life depression within primary care, we

decided not to perform meta-analyses of studies conducted in the community, but to narra-

tively review these studies in order to identify promising non-pharmacological treatments.

Second, one of the search terms was “general practice OR synonym,” so we only found a few

studies that were conducted in the community in the primary search. Although these settings

were not the focus of our review, we wanted to include all studies that focused on non-pharma-

cological treatment options in primary care. Due to careful selection of studies from previous

systematic reviews and meta-analyses, we could find and included more studies conducted in

a community (n = 15) setting, consistent with the aim of our review (Fig 1). However, we can-

not ignore the possibility that we did not include all studies focusing on non-pharmacological

interventions for late-life depression conducted in a community setting. Third, included stud-

ies differed in their depression inclusion criterion, which may have introduced heterogeneity

and thus may have affected the results of this review. However, the observed heterogeneity in

our meta-analysis was small (I2 = 0%). Finally, limitations of included studies should also be

acknowledged; such as the low number of included participants in primary care studies and

the short follow-up period in community studies.

Conclusion

Through this systematic review and meta-analysis, we aimed to provide general practitioners

with a comprehensive summary of the available evidence for non-pharmacological treatments

in late-life depression in primary care. We found a limited amount of studies studying a wide

variety of non-pharmacological interventions. Moreover, these studies differed in their defini-

tion of depression, definition of remission, and follow-up duration. Although this limits the
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evidence for specific interventions, it does give merit for several promising therapeutic options

for treatment of late-life depression within primary care. CBT was the only treatment option

meeting the highest level of evidence according to the GRADE (Grading of Recommendations

Assessment, Development and Evaluation) criteria, with a small but beneficial effect after

meta-analysis. However, a wealth of alternative options were identified that could be delivered

by well-trained nurses based on evidence that exists from studies in a community setting. This

review indicates that bibliotherapy, life-review, PST, and behavioral activation therapy are the

options most likely to be of benefit in primary care settings, but the paucity of high-quality

research means that we can only conclude that these options warrant further investigation in

RCTs performed in primary care.
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S, Juárez-Cedillo T. Clinical effectiveness of group cognitive-behavioural therapy for depressed older

people in primary care: A randomised controlled trial. Salud Mental. 2015; 38: 33–39.

26. Gum AM, Schonfeld L, Tyler S, Fishleder S, Guerra L. One-Visit Behavioral Intervention for Older Pri-

mary Care Patients with Mild to Moderate Depressive Symptoms. South Med J. 2016; 109: 442–447.

https://doi.org/10.14423/SMJ.0000000000000497 PMID: 27490649

27. Joling KJ, van Hout, Hein P. J., van’t Veer-Tazelaar PJ, van dH, Cuijpers P, van dV, et al. How effective

is bibliotherapy for very old adults with subthreshold depression? A randomized controlled trial. The

American Journal of Geriatric Psychiatry. 2011; 19: 256–265. https://doi.org/10.1097/JGP.

0b013e3181ec8859 PMID: 20808151

28. Laidlaw K, Davidson K, Toner H, Jackson G, Clark S, Law J, et al. A randomised controlled trial of cogni-

tive behaviour therapy vs treatment as usual in the treatment of mild to moderate late life depression. Int

J Geriatr Psychiatry. 2008; 23: 843–850. https://doi.org/10.1002/gps.1993 PMID: 18311844

29. Lamers F, Jonkers CCM, Bosma H, Kempen GIJM, Meijer JAMJ, Penninx BWJH, et al. A minimal psy-

chological intervention in chronically ill elderly patients with depression: A randomized trial. Psychother

Psychosom. 2010; 79: 217–226. https://doi.org/10.1159/000313690 PMID: 20424499

30. Lieverse R, Van Someren EJ, Nielen MM, Uitdehaag BM, Smit JH, Hoogendijk WJ. Bright light treat-

ment in elderly patients with nonseasonal major depressive disorder: a randomized placebo-controlled

trial. Arch Gen Psychiatry. 2011; 68: 61–70. https://doi.org/10.1001/archgenpsychiatry.2010.183 PMID:

21199966

31. Serfaty MA, Haworth D, Blanchard M, Buszewicz M, Murad S, King M. Clinical effectiveness of individ-

ual cognitive behavioral therapy for depressed older people in primary care: a randomized controlled

trial. Arch Gen Psychiatry. 2009; 66: 1332–1340. https://doi.org/10.1001/archgenpsychiatry.2009.165

PMID: 19996038

32. Sims J, Hill K, Davidson S, Gunn J, Huang N. Exploring the feasibility of a community-based strength

training program for older people with depressive symptoms and its impact on depressive symptoms.

BMC geriatrics. 2006; 6: 18. https://doi.org/10.1186/1471-2318-6-18 PMID: 17134517

33. Singh NA, Stavrinos TM, Scarbek Y, Galambos G, Liber C, Fiatarone SMA. A randomized controlled

trial of high versus low intensity weight training versus general practitioner care for clinical depression in

older adults. Journals of gerontology.Series A, Biological sciences and medical sciences. 2005; 60:

768–776.

34. Williams JWJ, Barrett J, Oxman T, Frank E, Katon W, Sullivan M, et al. Treatment of dysthymia and

minor depression in primary care: A randomized controlled trial in older adults. JAMA: Journal of the

American Medical Association. 2000; 284: 1519–1526. PMID: 11000645

35. Chan MF, Ng SE, Tien A, Man Ho RC, Thayala J. A randomised controlled study to explore the effect of

life story review on depression in older Chinese in Singapore. Health Soc Care Community. 2013; 21:

545–553. https://doi.org/10.1111/hsc.12043 PMID: 23639030

36. Ciechanowski P, Wagner E, Schmaling K, Schwartz S, Williams B, Diehr P, et al. Community-integrated

home-based depression treatment in older adults: a randomized controlled trial. JAMA. 2004; 291:

1569–1577. https://doi.org/10.1001/jama.291.13.1569 PMID: 15069044

37. Floyd M, Scogin F, McKendree-Smith NL, Floyd DL, Rokke PD. Cognitive therapy for depression: a

comparison of individual psychotherapy and bibliotherapy for depressed older adults. Behav Modif.

2004; 28: 297–318. https://doi.org/10.1177/0145445503259284 PMID: 14997954

38. Floyd M, Rohen N, Shackelford JA, Hubbard KL, Parnell MB, Scogin F, et al. Two-year follow-up of bib-

liotherapy and individual cognitive therapy for depressed older adults. Behav Modif. 2006; 30: 281–294.

https://doi.org/10.1177/0145445503261176 PMID: 16574815

39. Huang TT, Liu CB, Tsai YH, Chin YF, Wong CH. Physical fitness exercise versus cognitive behavior

therapy on reducing the depressive symptoms among community-dwelling elderly adults: A randomized

controlled trial. Int J Nurs Stud. 2015; 52: 1542–1552. https://doi.org/10.1016/j.ijnurstu.2015.05.013

PMID: 26105535

40. Imai H, Furukawa TA, Okumiya K, Wada T, Fukutomi E, Sakamoto R, et al. Postcard intervention for

depression in community-dwelling older adults: A randomised controlled trial. Psychiatry Res. 2015;

229: 545–550. https://doi.org/10.1016/j.psychres.2015.05.054 PMID: 26112449

Non-pharmacological treatments for late-life depression

PLOS ONE | https://doi.org/10.1371/journal.pone.0184666 September 22, 2017 19 / 20

https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/pubmed/22008217
https://doi.org/10.1037/0882-7974.20.4.601
https://doi.org/10.1037/0882-7974.20.4.601
http://www.ncbi.nlm.nih.gov/pubmed/16420135
https://doi.org/10.14423/SMJ.0000000000000497
http://www.ncbi.nlm.nih.gov/pubmed/27490649
https://doi.org/10.1097/JGP.0b013e3181ec8859
https://doi.org/10.1097/JGP.0b013e3181ec8859
http://www.ncbi.nlm.nih.gov/pubmed/20808151
https://doi.org/10.1002/gps.1993
http://www.ncbi.nlm.nih.gov/pubmed/18311844
https://doi.org/10.1159/000313690
http://www.ncbi.nlm.nih.gov/pubmed/20424499
https://doi.org/10.1001/archgenpsychiatry.2010.183
http://www.ncbi.nlm.nih.gov/pubmed/21199966
https://doi.org/10.1001/archgenpsychiatry.2009.165
http://www.ncbi.nlm.nih.gov/pubmed/19996038
https://doi.org/10.1186/1471-2318-6-18
http://www.ncbi.nlm.nih.gov/pubmed/17134517
http://www.ncbi.nlm.nih.gov/pubmed/11000645
https://doi.org/10.1111/hsc.12043
http://www.ncbi.nlm.nih.gov/pubmed/23639030
https://doi.org/10.1001/jama.291.13.1569
http://www.ncbi.nlm.nih.gov/pubmed/15069044
https://doi.org/10.1177/0145445503259284
http://www.ncbi.nlm.nih.gov/pubmed/14997954
https://doi.org/10.1177/0145445503261176
http://www.ncbi.nlm.nih.gov/pubmed/16574815
https://doi.org/10.1016/j.ijnurstu.2015.05.013
http://www.ncbi.nlm.nih.gov/pubmed/26105535
https://doi.org/10.1016/j.psychres.2015.05.054
http://www.ncbi.nlm.nih.gov/pubmed/26112449
https://doi.org/10.1371/journal.pone.0184666


41. Kiosses DN, Arean PA, Teri L, Alexopoulos GS. Home-delivered problem adaptation therapy (PATH)

for depressed, cognitively impaired, disabled elders: A preliminary study. Am J Geriatr Psychiatry.

2010; 18: 988–998. https://doi.org/10.1097/JGP.0b013e3181d6947d PMID: 20808092

42. Kiosses DN, Ravdin LD, Gross JJ, Raue P, Kotbi N, Alexopoulos GS. Problem adaptation therapy for

older adults with major depression and cognitive impairment: A randomized clinical trial. JAMA Psychia-

try. 2015; 72: 22–30. https://doi.org/10.1001/jamapsychiatry.2014.1305 PMID: 25372657

43. McNeil JK, LeBlanc EM, Joyner M. The effect of exercise on depressive symptoms in the moderately

depressed elderly. Psychol Aging. 1991; 6: 487–488. PMID: 1930766

44. Moss K, Scogin F, Napoli E, Presnell A. A self-help behavioral activation treatment for geriatric depres-

sive symptoms. Aging & mental health. 2012; 16: 625–635.

45. Preschl B, Maercker A, Wagner B, Forstmeier S, Banos RM, Alcaniz M, et al. Life-review therapy with

computer supplements for depression in the elderly: a randomized controlled trial. Aging Ment Health.

2012; 16: 964–974. https://doi.org/10.1080/13607863.2012.702726 PMID: 22788983

46. Rosenberg D, Depp CA, Vahia IV, Reichstadt J, Palmer BW, Kerr J, et al. Exergames for subsyndromal

depression in older adults: A pilot study of a novel intervention. The American Journal of Geriatric Psy-

chiatry. 2010; 18: 221–226. https://doi.org/10.1097/JGP.0b013e3181c534b5 PMID: 20173423

47. Scogin F, Hamblin D, Beutler L. Bibliotherapy for depressed older adults: a self-help alternative. Geron-

tologist. 1987; 27: 383–387. PMID: 2886403

48. Scogin F, Jamison C, Gochneaur K. Comparative efficacy of cognitive and behavioral bibliotherapy for

mildly and moderately depressed older adults. J Consult Clin Psychol. 1989; 57: 403–407. PMID:

2738212

49. Scogin F, Jamison C, Davis N. Two-year follow-up of bibliotherapy for depression in older adults. J Con-

sult Clin Psychol. 1990; 58: 665–667. PMID: 2254516

50. Serrano JP, Latorre JM, Gatz M, Montanes J. Life review therapy using autobiographical retrieval prac-

tice for older adults with depressive symptomatology. Psychol Aging. 2004; 19: 270–277. https://doi.

org/10.1037/0882-7974.19.2.270 PMID: 15222820

51. Singh NA, Clements KM, Fiatarone MA. A randomized controlled trial of progressive resistance training

in depressed elders. J Gerontol A Biol Sci Med Sci. 1997; 52: M27–35. PMID: 9008666

52. Thompson LW, Gallagher D, Breckenridge JS. Comparative effectiveness of psychotherapies for

depressed elders. J Consult Clin Psychol. 1987; 55: 385–390. PMID: 3597953

53. Titov N, Dear BF, Ali S, Zou JB, Lorian CN, Johnston L, et al. Clinical and Cost-Effectiveness of Thera-

pist-Guided Internet-Delivered Cognitive Behavior Therapy for Older Adults With Symptoms of Depres-

sion: A Randomized Controlled Trial. Behavior therapy. 2015; 46: 193–205. https://doi.org/10.1016/j.

beth.2014.09.008 PMID: 25645168

54. Wuthrich VM, Rapee RM. Randomised controlled trial of group cognitive behavioural therapy for comor-

bid anxiety and depression in older adults. Behav Res Ther. 2013; 51: 779–786. https://doi.org/10.

1016/j.brat.2013.09.002 PMID: 24184427

55. Imai H, Furukawa TA, Okumiya K, Wada T, Fukutomi E, Sakamoto R, et al. Postcard intervention for

depression in community-dwelling older adults: A randomised controlled trial. Psychiatry Res. 2015;

229: 545–550. https://doi.org/10.1016/j.psychres.2015.05.054 PMID: 26112449

56. Sjosten N, Kivela SL. The effects of physical exercise on depressive symptoms among the aged: a sys-

tematic review. Int J Geriatr Psychiatry. 2006; 21: 410–418. https://doi.org/10.1002/gps.1494 PMID:

16676285

57. Garrido MM, Kane RL, Kaas M, Kane RA. Perceived need for mental health care among community-

dwelling older adults. J Gerontol B Psychol Sci Soc Sci. 2009; 64: 704–712. https://doi.org/10.1093/

geronb/gbp073 PMID: 19820231

58. Cape J, Whittington C, Buszewicz M, Wallace P, Underwood L. Brief psychological therapies for anxiety

and depression in primary care: meta-analysis and meta-regression. BMC Med. 2010; 8: 38-7015-8-38.

59. Janssen N, Huibers MJH, Lucassen P, Voshaar RO, van Marwijk H, Bosmans J, et al. Behavioural acti-

vation by mental health nurses for late-life depression in primary care: a randomized controlled trial.

BMC Psychiatry. 2017; 17: 230-017-1388-x.

Non-pharmacological treatments for late-life depression

PLOS ONE | https://doi.org/10.1371/journal.pone.0184666 September 22, 2017 20 / 20

https://doi.org/10.1097/JGP.0b013e3181d6947d
http://www.ncbi.nlm.nih.gov/pubmed/20808092
https://doi.org/10.1001/jamapsychiatry.2014.1305
http://www.ncbi.nlm.nih.gov/pubmed/25372657
http://www.ncbi.nlm.nih.gov/pubmed/1930766
https://doi.org/10.1080/13607863.2012.702726
http://www.ncbi.nlm.nih.gov/pubmed/22788983
https://doi.org/10.1097/JGP.0b013e3181c534b5
http://www.ncbi.nlm.nih.gov/pubmed/20173423
http://www.ncbi.nlm.nih.gov/pubmed/2886403
http://www.ncbi.nlm.nih.gov/pubmed/2738212
http://www.ncbi.nlm.nih.gov/pubmed/2254516
https://doi.org/10.1037/0882-7974.19.2.270
https://doi.org/10.1037/0882-7974.19.2.270
http://www.ncbi.nlm.nih.gov/pubmed/15222820
http://www.ncbi.nlm.nih.gov/pubmed/9008666
http://www.ncbi.nlm.nih.gov/pubmed/3597953
https://doi.org/10.1016/j.beth.2014.09.008
https://doi.org/10.1016/j.beth.2014.09.008
http://www.ncbi.nlm.nih.gov/pubmed/25645168
https://doi.org/10.1016/j.brat.2013.09.002
https://doi.org/10.1016/j.brat.2013.09.002
http://www.ncbi.nlm.nih.gov/pubmed/24184427
https://doi.org/10.1016/j.psychres.2015.05.054
http://www.ncbi.nlm.nih.gov/pubmed/26112449
https://doi.org/10.1002/gps.1494
http://www.ncbi.nlm.nih.gov/pubmed/16676285
https://doi.org/10.1093/geronb/gbp073
https://doi.org/10.1093/geronb/gbp073
http://www.ncbi.nlm.nih.gov/pubmed/19820231
https://doi.org/10.1371/journal.pone.0184666

