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Abstract

The number of studies on psychological treatments of depression in older adults has increased
considerably in the past years. Therefore, we conducted an updated meta-analysis of these studies.
A total of 44 studies comparing psychotherapies to control groups, other therapies or
pharmacotherapy could be included. The overall effect size indicating the difference between
psychotherapy and control groups was g=0.64 (95% CI: 0.47~0.80), which corresponds with a
NNT of 3. These effects were maintained at 6 months or longer post randomization (g=0.27;
95%Cl 0.16~0.37). Specific types of psychotherapies that were found to be effective included
cognitive behavior therapy (g=0.45; 95% CI: 0.29~0.60), life review therapy (9=0.59; 95% CI:
0.36~0.82) and problem-solving therapy (g=0.46; 95% ClI: 0.18~0.74). Treatment compared to
waiting list control groups resulted in larger effect sizes than treatments compared to care-as-usual
and other control groups (p<0.05). Studies with lower quality resulted in higher effect sizes than
high-quality studies (p<0.05). Direct comparisons between different types of psychotherapy
suggested that cognitive behavior therapy and problem-solving therapy may be more effective
than non-directive counseling and other psychotherapies may be less effective than other
therapies. This should be considered with caution, however, because of the small number of
studies. There were not enough studies to examine the long-term effects of psychotherapies and to
compare psychotherapy with pharmacotherapy or combined treatments. We conclude that it is safe
to assume that psychological therapies in general are effective in late-life depression, and this is
especially well-established for cognitive behavior therapy and problem-solving therapy.
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Introduction

Methods

It is well-established that psychological interventions are effective in the treatment of
depression in adults, and that includes cognitive behavior therapy (CBT) [1], interpersonal
psychotherapy (IPT) [2], behavioral activation therapy [3], problem-solving therapy (PST)
[4], and possibly psychodynamic therapy [5] and non-directive counseling [6]. Whether
psychological therapies are also effective in older adults has been less well-established.
Depression in older adults tends to be more chronic than in their younger counterparts. And
due to such a chronic nature and developmental stage that increase individual's exposure risk
factors (e.g., medical condition, loss and grief, decreasing social support), psychotherapies
may be less effective in older adults than in their younger counterparts.

Although several trials with different kinds of psychological treatment have focused
specifically on older adults, the field is changing rapidly. In an earlier meta-analysis of these
studies, we included 25 randomized trials [7], and other meta-analyses from this period
included comparable numbers of studies [8-10]. Since 2010, however, 15 more randomized
trials have been conducted, indicating that the field is expanding rapidly. It may be possible
to examine research questions that were not answered sufficiently with meta-analyses of
earlier trials. For example, several new trials have focused on life review treatments of
depression, and earlier meta-analyses had to be careful in drawing definite conclusions on
this type of therapy.

Since the overall meta-analyses focusing on psychological treatments in older adults from
2006 to 2008, no general meta-analyses have been conducted. Meta-analyses that were
conducted since focused on specific types of therapies [11-14]. We decided therefore, to
conduct a new meta-analysis of trials on psychological treatments of depression in older
adults. Because the number of trials has increased since the previous comprehensive meta-
analysis, we focus specifically on subgroup analyses. In these subgroup analyses we can
examine whether specific characteristics of the studies are associated with higher or lower
effect sizes, for example different types of psychotherapy, types of control groups,
recruitment methods, diagnosis, or treatment format.

Identification and selection of studies

We constructed a database of papers on the psychological treatment of depression that has
been described in detail elsewhere [15] and that has been used in a series of earlier published
meta-analyses (Www.evidencebasedpsychotherapies.org). This database has been
continuously updated through comprehensive literature searches (from 1966 to January
2014). In these searches, we examined 14,902 abstracts from Pubmed, PsycInfo, Embase
and the Cochrane Register of Trials. These abstracts were identified by combining terms
indicative of psychological treatment and depression (both MeSH terms and text words). For
this database, we also checked the primary studies from earlier meta-analyses of
psychological treatment for depression to ensure that no published studies were missed.
From the 14,902 abstracts, we retrieved 1,613 full-text papers for possible inclusion in the
database.
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We included (a) randomized controlled trials in which (b) a psychological intervention (c)
was compared to a control condition (d) in older adults (> 50 years of age) (e) with
depression (established through a diagnostic interview or through a cut-off on a self-report
scale). We included randomized trials in which psychological treatments were compared
with a control group, with another psychological treatment, and with pharmacotherapy. We
also included studies in which the combination of psychotherapy and pharmacotherapy was
compared with psychotherapy alone or pharmacotherapy alone.

We excluded studies in younger adults, adolescents or children (= 18 years). Comorbid
general medical or psychiatric disorders were not used as an exclusion criterion. No
language restrictions were applied.

Quality assessment and data extraction

We assessed the validity of included studies using four criteria of the ‘Risk of bias’
assessment tool, developed by the Cochrane Collaboration [16]. This tool assesses possible
sources of bias in randomized trials, including the adequate generation of allocation
sequence; the concealment of allocation to conditions; the prevention of knowledge of the
allocated intervention (masking of assessors); and dealing with incomplete outcome data
(this was assessed as positive when intention-to-treat analyses were conducted, meaning that
all randomized patients were included in the analyses).

We also coded additional aspects of the included studies, including characteristics of the
participants, the interventions and the study. Quality assessment and data extraction was
done by two independent researchers.

Meta-analyses

For each comparison between a psychotherapy condition and a control or comparison group,
the effect size indicating the difference between the two groups at post-test was calculated
(Hedges's g). Because several studies had relatively small sample sizes, we corrected the
effect size for small sample bias [18].

In the calculations of effect sizes, we used only those instruments that explicitly measured
symptoms of depression. If more than one depression measure was used, the mean of the
effect sizes was calculated, so that each comparison yielded only one effect (using the
methods described in Borenstein et al.) [19]. If dichotomous outcomes were reported
without means and standard deviations, we used the procedures described by Borenstein et
al. [19] to calculate the standardized mean difference.

To calculate pooled mean effect sizes, we used the computer program Comprehensive Meta-
Analysis (version 2.2.021). Because we expected considerable heterogeneity among the
studies, we used a random effects pooling model in all analyses. Numbers-needed-to-treated
(NNT) were calculated using the formulae provided by Kraemer and Kupfer [20]. The NNT
indicates the number of patients that have to be treated in order to generate one additional
positive outcome [21]. As a test of homogeneity of effect sizes, we calculated the |2-statistic
as an indicator of heterogeneity in percentages. A value of 0% indicates no observed
heterogeneity, and larger values indicate increasing heterogeneity, with 25% as low, 50% as
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moderate, and 75% as high heterogeneity. We calculated 95% confidence intervals around 12
[22], using the non-central chi-squared-based approach within the heterogi module for Stata
[23].

Subgroup analyses were conducted according to the mixed effects model [19], in which
studies within subgroups are pooled with the random effects model, while tests for
significant differences between subgroups are conducted with the fixed effects model. For
continuous variables, we used meta-regression analyses to test whether there was a
significant relationship between the continuous variable and effect size, as indicated by a Z-
value and an associated p-value.

Publication bias was tested by inspecting the funnel plot on primary outcome measures and
by Duval and Tweedie's trim and fill procedure [24], which yields an estimate of the effect
size after the publication bias has been taken into account. We also conducted Egger's test
for the asymmetry of the funnel plot.

Selection of studies and characteristics of included studies

Figure 1 presents a flowchart describing the inclusion process. Of the 1,613 retrieved full-
text papers, 1,569 were excluded (Figure 1), while 44 studies met inclusion criteria [25-68].
In the included studies, 4,409 patients participated (2,512 in psychotherapy, 1,595 in control
conditions, 194 in psychotherapy plus pharmacotherapy conditions, and 108 in the
pharmacotherapy-only conditions). Selected characteristics of the 44 studies are presented in
Table 1.

The quality of the included studies varied (Table 1). Seventeen of the 44 studies reported an
adequate sequence generation. Sixteen studies reported allocation to conditions by an
independent (third) party. A total of 35 studies reported blinding of outcome assessors or
used only self-report outcome measures, and in 28 studies intention-to-treat analyses were
conducted. Thirteen studies met all four quality criteria, 13 met 2 or 3 criteria; and the
remaining 18 studies had a lower quality (0 or 1 of the four criteria).

Effects of psychotherapy versus control groups at post-test

We compared the effects of psychotherapy with a control group in 40 comparisons from 32
studies (in 8 studies two types of psychotherapy were compared with a control group). The
overall effect size was g=0.64 (95% CI: 0.47~0.80), which corresponds with a NNT of 2.86.
Heterogeneity was high (12=80; 95% CI: 73~85). A forest plot of the effect sizes and 95%
Cls are presented in Figure 2.

Inspection of this forest plot indicated that there were potential outliers. We excluded five
studies with an effect size of g=1.5 or higher, and ran the analyses again. This resulted in a
lower effect size (g=0.43; 95% CI: 0.33~0.52; NNT=4.20), but also in a reduction of
heterogeneity (12=36; 95% Cl: 4~58).
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In this meta-analysis we included eight studies in which two psychological treatments were
compared with the same control group. This means that multiple comparisons from these
studies were included in the same analysis, that are not independent of each other, which
may have resulted in an artificial reduction of heterogeneity and may have affected the
pooled effect size. We examined the possible effects of this by conducting an analysis in
which we included only one effect size per study. First, we included only the comparison
with the largest effect size from these studies and then we conducted another analysis in
which we included only the smallest effect size. As can be seen from Table 2, the resulting
effect sizes did not affect the overall mean effect size very much, nor did it affect
heterogeneity considerably.

We also calculated the effect sizes based on the most used depression measures, the GDS,
the HRSD, the BDI, and the CES-D. As can be seen in Table 2, these effect sizes did not
differ considerably from the overall pooled effect size, except for the effect size based on the
HRSD (g=1.26; 95% CI: 0.86~1.65; 12=70; 95% CI: 47~83; NNT=1.59). This effect size
was much larger than the overall effect size and the 95% confidence intervals of HRSD
effect size did not overlap with the overall effect size.

Inspection of the funnel plot suggested considerable publication bias. Egger's test of the
intercept was highly significant (intercept: 2.58; 95% CI: 0.99~4.16; p=0.001). Duvall and
Tweedie's trim and fill procedure indicated that 12 studies were missing and that after
adjustment for these missing studies the effect size would drop to g=0.35 (95% CI:
0.16~0.54). When the 5 possible outliers were removed, there was still significant
publication bias according to Egger's test (p<0.001), and to Duvall and Tweedie's trim and
fill procedure (n missing studies= 9; adjusted effect size g=0.32; 95% CI: 0.21~0.44).

Effects of psychotherapy versus control groups at 6 months or longer post-randomization

We examined the long-term effects of psychotherapy compared to control groups across 12
comparisons from 11 studies (in one study two types of psychotherapy were compared to
control group). The results indicated that psychotherapy outperformed control groups at 6
months or longer after the beginning of the treatment of older adults with depressive
symptoms (g=0.27; 95%CI: 0.16~0.37). Heterogeneity was zero (95%CI: 0~58) while
there was no indication for publication bias.

Subgroup and metaregression analyses

In order to examine possible sources of heterogeneity we conducted a series of subgroup
analyses. Because the effect sizes of the five possible outliers were so large, we knew in
advance that these would have a large impact on the effect sizes and heterogeneity levels of
the subgroups. Therefore, we ran the subgroup analyses twice, one time with the outliers and
one time without.

The analyses in which the outliers were excluded are reported in Table 2. We did not find
significant differences between subgroups of studies using different recruitment methods,
definitions of depression, types of psychotherapy, treatment format and number of treatment
sessions. We did find a significant difference between studies according to the type of
control group that was used. Studies in which a waiting list control group was used resulted
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in a higher effect size than studies in which a care-as-usual or another type of control group
was used (p<0.05). We also found that studies with a higher quality score resulted in a lower
effect size than studies with a lower quality score (p<0.05).

The subgroup analyses in which we did not remove the outliers resulted in comparable
outcomes than the analyses in which the outliers were not removed (results are not reported
in Table 2). The only major difference was that in these analyses we did find a significant
difference between types of psychotherapy, with life review resulting in a much higher
effect size (g=1.14; 95% CI: 0.83~1.45) than each of the other categories of psychotherapy.
The reason for this was that four of the five outliers examined a life review intervention. We
also found that studies with interventions of three to five sessions (g=1.11; 95% CI:
0.78~1.44) had significant higher effects than other studies (p<0.01) in these analyses.

We further examined the association between two continuous variables (hnumber of
treatment sessions and quality of the studies) in metaregression analyses (Figure 3). We did
not find a significant association between the effect size and the number of sessions
(although there was a trend suggesting that the effect size was smaller with a higher number
of sessions; slope: -0.02; 95% ClI: -0.05~0.00; p=0.06). We did find that the effect size was
significantly associated with the quality of the study, with higher effect sizes in lower-
quality studies (slope: -0.018; 95% ClI: -0.23~-0.12; p<0.001).

Other comparisons

There were 8 comparisons in which CBT was directly compared with another psychotherapy
(Table 2). It was found that CBT was somewhat more effective than the other therapies
(9=0.31; 95% CI: 0.05~0.57; 12=0; 95% CI: 0~68; NNT=5.75). We also found that
problem-solving therapy was more effective than other psychotherapies (g=0.30; 95% ClI:
0.08~0.52; 12=55; 95% CI: 0~82; NNT=5.95). Furthermore, we found that non-directive
supportive counseling was significantly less effective than other therapies (g=-0.34; 95% CI:
-0.55~ -0.12; 12=61; 95% CI: 6~84; NNT=5.26). We did not find significant differences
between behavioral activation therapy and other therapies, and between psychodynamic
therapy and other psychotherapies. Because of the small number of studies in each of these
categories, we did not conduct further analyses.

There were four studies in which the combination of psychotherapy and pharmacotherapy
was compared with pharmacotherapy alone. The difference was not significant (g=0.41;
95% Cl: -0.05~0.88; 12=0; 95% CIl: 0~85; NNT=4.39), but this be caused by the small
number of studies. The 3 studies in which psychotherapy was directly compared with
pharmacotherapy did not result in a significant difference either (g=-0.11; 95% CI:
-0.54~0.33; 12=0; 95% CI: 0~90; NNT=16.13). Because we only found one study in which
combined treatment was compared with psychotherapy only (Thompson et al., 2001),[62]
we did not conduct any analysis with this outcome.

Discussion

In this updated meta-analysis of psychological treatments of depression in older adults, we
could confirm that these treatments have moderate to high effect on depression, which were
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maintained at 6 months or longer post-randomization. The effects are probably
overestimated because of publication bias and because of the low quality of several of the
included studies. In the subgroup analyses, we could confirm that CBT is an effective
treatment for older adults, as confirmed in earlier meta-analyses [8-14]. However, we also
found evidence that life-review therapy and problem-solving therapy are also effective
treatments. We did not find evidence that the effect size was related to the way in which
patients were recruited, to how depression was defined, to the type of treatment or to the
length of treatment. Effect sizes were, however, significantly lower in high-quality studies,
which is in line with previous research in younger adults [69].

We also found that waiting list control groups resulted in larger effect sizes then care-as-
usual and other control groups, which is also in line with earlier research [70,71]. A problem
with “care-as-usual” is that it could range from doing nothing to alerting the patient's
depression status to the primary care provider or to prescribing antidepressant and
psychotherapy. This is confirmed by the relatively high levels of heterogeneity found in our
subgroup analyses for care-as-usual.

We found different effects of different types of psychological interventions: CBT and PST
were found to be more effective than other therapies investigated, whereas non-directive
counseling was found to be less effective. This is not in line with meta-analytic research in
younger age groups, in which no or only small differences between psychotherapies for
depression has been found [17,72] It is possible that CBT and problem-solving therapy are
indeed more effective in older adults. It is also possible, however, that this is a chance
finding caused by low-quality studies or a low number of studies, which makes further
interpretation of the findings premature. For non-directive counseling we did find in a
previous meta-analysis that this type of treatment is less effective than other therapies [6].
However, researcher allegiance in favor of other therapies than counseling is a common
phenomenon in this research area, and after adjustment for researcher allegiance the
difference between counseling and other therapies was found to be no longer significant.
Whether this is also the case in research on counseling in older adults cannot be established
at this moment, because the number of studies is too small.

We found that the outcomes when measured with the HAM-D were considerably larger than
when these measured with self-report instruments, such as the GDS or BDI. This is in line
with earlier meta-analytic research in which self-report instruments were found to be more
conservative when used as outcome instrument in depression outcome research [73] This
could indicate that self-report measures are more conservative, that clinician-rated
instruments are more sensitive to change, or that both are true.

Unfortunately, we still did not have sufficient studies to compare psychotherapy with
pharmacotherapy, or to compare the combination of psychotherapy and pharmacotherapy to
either of them alone. These are important goals for future studies in this area.

The results of this meta-analysis should be considered with caution for the following
reasons. First, we found that the quality of many included studies was not optimal.
Secondly, the number of effect sizes for different types of interventions we could include
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was still relatively small, although the number of effect sizes has increased steadily over the
past years. Thirdly, most studies used a waiting list or a care-as-usual comparison group, and
very few studies used placebo control groups.

It is also not clear whether the studies are representative of depressed older adults in general.
Most studies include older adults from 60 or 65, but it is not clear whether “older” elderly,
over 75 or 80 are included in these studies. The majority of studies was also aimed at older
adults who scored above a cut-off on a self-report measure or who had subthreshold
depression, and the number of studies aimed at older adults with a diagnosed major
depressive disorder was relatively small. The results of this meta-analysis can not therefore
be automatically generalized to older adults with a severe depressive disorder. Furthermore,
in many older adults depression coexists with cognitive impairment, comorbid medical
illness, and disabilities born of these illnesses, and it is not clear whether these older adults
have participated in these studies. From a clinical perspective one could also wonder
whether it would be useful to include caregivers of depressed older adults in the treatments,
as these caregivers have a major role in the care for older adults. It is remarkable that only a
few of the included studies did include these caregivers.

Despite these limitations it is safe to assume that psychological therapies in general are
effective in old age depression, and this is especially well-established for cognitive behavior
therapy and problem-solving therapy. Further dissemination of these treatments seems to be
justified.
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After removal of duplicates:
10,992 abstracts

!

1.613 publications retrieved

44 randomized trials
psychological treatments of
depression in older adults

Figure 1. Flowchart of inclusion of studies
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Figure 2. Forest plot of effect sizes of randomized trials on psychotherapy for depression in older

adults
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Figure 3. Relation of effect size to number of treatment sessions and study quality in
psychological treatments of depression in older adults
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