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IMPORTANCE It is not clear whether psychotherapies for depression have comparable effects
across the life span. Finding out is important from a clinical and scientific perspective.

OBJECTIVE To compare the effects of psychotherapies for depression between different age
groups.

DATA SOURCES Four major bibliographic databases (PubMed, PsychINFO, Embase, and
Cochrane) were searched for trials comparing psychotherapy with control conditions up to
January 2019.

STUDY SELECTION Randomized trials comparing psychotherapies for depression with control
conditions in all age groups were included.

DATA EXTRACTION AND SYNTHESIS Effect sizes (Hedges g) were calculated for all comparisons
and pooled with random-effects models. Differences in effects between age groups were
examined with mixed-effects subgroup analyses and in meta-regression analyses.

MAIN OUTCOMES AND MEASURES Depressive symptoms were the primary outcome.

RESULTS After removing duplicates, 16 756 records were screened and 2608 full-text articles
were screened. Of these, 366 trials (36 702 patients) with 453 comparisons between a
therapy and a control condition were included in the qualitative analysis, including 13 (3.6%)
in children (13 years and younger), 24 (6.6%) in adolescents (�13 to 18 years), 19 (5.2%) in
young adults (�18 to 24 years), 242 (66.1%) in middle-aged adults (�24 to 55 years), 58
(15.8%) in older adults (�55 to 75 years), and 10 (2.7%) in older old adults (75 years and
older). The overall effect size of all comparisons across all age groups was g = 0.75 (95% CI,
0.67-0.82), with very high heterogeneity (I2 = 80%; 95% CI: 78-82). Mean effect sizes for
depressive symptoms in children (g = 0.35; 95% CI, 0.15-0.55) and adolescents (g = 0.55;
95% CI, 0.34-0.75) were significantly lower than those in middle-aged adults (g = 0.77; 95%
CI, 0.67-0.87). The effect sizes in young adults (g = 0.98; 95% CI, 0.79-1.16) were significantly
larger than those in middle-aged adults. No significant difference was found between older
adults (g = 0.66; 95% CI, 0.51-0.82) and those in older old adults (g = 0.97; 95% CI,
0.42-1.52). The outcomes should be considered with caution because of the suboptimal
quality of most of the studies and the high levels of heterogeneity. However, most primary
findings proved robust across sensitivity analyses, addressing risk of bias, target populations
included, type of therapy, diagnosis of mood disorder, and method of data analysis.

CONCLUSIONS AND RELEVANCE Trials included in this meta-analysis reported effect sizes of
psychotherapies that were smaller in children than in adults, probably also smaller in
adolescents, that the effects may be somewhat larger in young adults, and without
meaningful differences between middle-aged adults, older adults, and older old adults.
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H undreds of randomized clinical trials (RCTs) have ex-
amined the effects of psychological treatments for de-
pression. However, most of this research has been con-

ducted separately in children and adolescents,1-3 in younger4

and middle-aged adults,5-8 and in older adults.9-12 Therefore,
it is not known whether therapies have comparable effects
across different age groups. Although some research has fo-
cused on differential effects of therapies in younger and older
adults,13 to our knowledge, there is no meta-analysis focus-
ing on psychotherapies across the age range from children and
adolescents to younger and older adults.

It is important to study effects of therapies across age
groups for several reasons. First, differences identified be-
tween age groups can inform clinicians about the potential of
treatments across age groups and may help inform treatment
selection. Second, differential effects may also indicate dif-
ferences between age groups in what procedures are re-
quired for symptom reduction, in the working mechanisms of
the therapies, and even in the psychological processes in-
volved in depression.

We conducted a systematic review and meta-analysis of
psychotherapies to examine whether the reported out-
comes differ by age group. In the past 15 years, we have con-
ducted a series of meta-analyses on psychotherapies for
children and adolescents on the one hand,1,2,14,15 and adults
and older adults on the other hand.7-9,16 The child and ado-
lescent meta-analyses have shown relatively modest mean
effect sizes, whereas the adult and older adult meta-
analyses on depression treatment have shown more sub-
stantial effect sizes. However, such differences can only be
fairly tested when the same methods of analysis are applied
consistently across age groups. By combining our databases
and methods, we are able to examine the reported out-
comes of psychotherapies for depression across the life
span and explore potential associations.

Methods
Identification and Selection of Studies
We used 2 existing databases of studies on the psychothera-
pies for depression, 1 in adults and 1 in youths. The database
in adults was used as the starting point of this meta-analysis
because it is the larger one, and the studies identified through
the second database were added to it. It has been described in
detail elsewhere.17 Four bibliographic databases were searched
(PubMed, PsycINFO, Embase, and Cochrane) by combining
terms indicative of depression and psychotherapies, with fil-
ters for RCTs. The full search string for PubMed is given in eAp-
pendix 1 in the Supplement. For this meta-analysis, we also
checked the references of studies that were excluded from the
adult database because of their focus on youths. The data-
base is continuously updated (last update: January 1, 2019).
All records were screened independently by 2 researchers, and
all articles that met initial inclusion criteria were retrieved as
full text. The decision to include or exclude a study was also
made independently by the 2 researchers, and disagree-
ments were resolved through discussion.

The second database focused on studies of psychothera-
pies for depression in children and adolescents. The searches
were conducted in PubMed and PsycINFO.1 The searches were
conducted up to December 2017 and updated to January 1,
2019, through the searches for the adult database.

We included studies that were: (1) RCTs; (2) in which a psy-
chological treatment; (3) for depression in any age group; and
(4) was compared with a control group (waiting list, usual care,
pill placebo, or other control condition such as a brochure or
a general discussion group). Depression could be established
with a diagnostic interview (any of the versions of the DSM or
International Statistical Classification of Diseases and Related
Health Problems or the Research Diagnostic Criteria) or with a
score greater than a cutoff on a standardized measure. We al-
lowed different treatment formats, including individual, group,
telephone, and guided self-help (through the internet or not).16

We included studies on treatment-resistant and chronic de-
pression because the patients in these studies do meet crite-
ria for depression.18 We excluded studies on bipolar and psy-
chotic depression, on self-guided therapies without any
professional support, on inpatients, and maintenance
studies.

Quality Assessment and Data Extraction
In line with previous meta-analyses,4,5,8,11 we assessed the risk
of bias of included studies using 4 criteria of the risk of bias
assessment tool, developed by the Cochrane Collaboration19:
adequate generation of allocation sequence; concealment of
allocation to conditions; masking of assessors; and dealing with
incomplete outcome data (this was assessed as positive when
intention-to-treat analyses were conducted). All 4 items were
rated as positive (the criterion was met) or negative (the cri-
terion was not met or it was unclear). The total risk of bias score
for each study was calculated as the sum of all positive scores
(range 0 to 4, with 4 indicating no risk of bias). Because it is
not clear whether the use of self-report measures should be
rated as positive or negative,20 we used 2 ways of assessing the
total risk of bias score, one in which the use of self-report was
rated as positive and one in which it was rated negative.
Assessment of risk of bias was conducted independently by
2 researchers, and disagreements were resolved through
discussion.

Key Points
Question Do psychotherapies for depression have comparable
outcomes in age groups across the life span?

Findings In a meta-analysis of 366 randomized clinical trials
including 36 072 patients comparing psychotherapy with control
conditions, psychotherapies had lower effect sizes in children and
adolescents compared with adults, and no significant differences
were found between middle-aged and older adults. However,
conclusions are not definitive, given the low quality of many
studies, the risk of publication bias, and the high heterogeneity
among the studies.

Meaning There is a need to improve psychotherapies in children
and adolescents.
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We examined age of the participants in different ways.
First, we extracted the mean age of the sample. Second, we
categorized the studies into 6 specific age categories: (1) chil-
dren (mean age ≤13 years); (2) adolescents (13-18 years); (3)
young adults (18-24 years); (4) middle-aged adults (24-55
years); (5) older adults (55-75 years); and (6) older old adults
(75 years). Third, we clustered these 6 categories into 3 main
age categories: youths (children and adolescents); early-
middle adults (young adults and middle-aged adults); and late
adults (older adults and older old adults). The other charac-
teristics of the participants, interventions, and the study are
presented in Table 1 (definitions and categories can be found
elsewhere).17

Outcome Measures
For each comparison between a psychotherapy and a con-
trol condition, the effect size indicating the difference in

depression between the 2 groups at posttest was calculated
(Hedges g).21 Depressive symptoms were the primary out-
come, and we used all measures examining depressive
symptoms. Effect sizes were calculated by subtracting (at
posttest) the mean score of the psychotherapy group from
the mean score of the control group, divided by the pooled
standard deviation at posttest, and corrected for small
sample bias.21 If means and standard deviations were not
reported, we used the procedures of the Comprehensive
Meta-Analysis (CMA) software, version 3.3070, to calculate
the effect size using dichotomous outcomes, or other statis-
tics (such as t value or P value).

If 1 study included more than 1 depression measure, we
pooled the effect sizes within the study before pooling the ef-
fect sizes across studies (assuming a correlation of 1.0 be-
tween measures).22 We conducted sensitivity analyses in which
we included only 1 outcome measure for each study

Table 1. Comparison of Effect Sizes of Studies of Psychotherapies Compared With Control Groups and Across Age Groups: Hedges ga

Comparisons No. of Studies g (95% CI) I2 (95% CI) P Valueb

All comparisons 453 0.75 (0.67-0.82) 80 (78-82) NA

1 ES per studyc

Highest 366 0.76 (0.68-0.85) 83 (81-84) NA

Lowest 366 0.69 (0.61-0.78) 82 (80-83) NA

Outliers excluded (g ≥1.5) 399 0.55 (0.51-0.59) 64 (60-67) NA

Adjusted for publication biasd 580 0.43 (0.33-0.52) 86 (85-87) NA

Only low RoBe 120 0.51 (0.42-0.60) 76 (72-80) NA

Alternativee 25 0.47 (0.28-0.67) 69 (53-80) NA

One outcome per study 453 0.77 (0.69-0.85) 81 (79-83) NA

Specific age categoriesf

Children 15 0.35 (0.15-0.55) 29 (0-62)

<.001

Adolescents 28 0.55 (0.34-0.75) 79 (71-85)

Adults

Young 27 0.98 (0.79-1.16) 43 (9-64)

Middle-aged 304 0.77 (0.67-0.87) 81 (79-83)

Older 69 0.66 (0.51-0.82) 80 (75-84)

Older old 10 0.97 (0.42-1.52) 89 (81-93)

Main age categoriesg

Children and adolescents 43 0.48 (0.34-0.63) 72 (62-79)

.002Early-middle adults 331 0.79 (0.70-0.89) 80 (78-82)

Late adults 79 0.71 (0.56-0.85) 82 (78-85)

Abbreviations: ES, effect size; NA, not applicable; RoB, risk of bias.
a According to the random-effects model.
b The P value indicates the significance of the difference between subgroups.
c In 72 studies, more than 1 psychotherapy arm was included (61 had 2

psychotherapy arms, 8 had 3 arms, and 3 had 4 arms). Because these effect
sizes were not independent of each other, they may have artificially reduced
heterogeneity and influenced the effect sizes. We conducted 2 separate
analyses to examine this possibility. In the first analysis, we only included the
largest effect size from each study, and in the second only the smallest effect
size.

d Egger test was significant (P < .001), and the number of imputed studies using
Duvall and Tweedie trim-and-fill procedure was 126.

e We calculated low RoB in 2 ways, 1 in which the use of self-reported outcomes
was rated as positive and an alternative one in which the use of self-reported
outcomes was rated as negative.

f In pairwise comparisons, the difference between children and adolescents
was not significant (Q1 = 2.10; P = .14), but the difference between children
and all other age categories was significant (young adults: Q1 = 23.80;
P < .001; adults: Q1 = 15.59; P < .001; older adults: Q1 = 6.70; P = .01; older old
adults: Q1 = 5.70; P = .02). Adolescents differed significantly from young
adults (Q1 = 10.35; P = .001) and adults (Q1 = 3.96; P = .05), but there was no
significant difference with older adults (Q1 = 0.85; P = .36) and older old adults
(Q1 = 2.61; P = .11). Young adults differed from adults (Q1 = 3.93; P = .05) and
older adults (Q1 = 6.99; P = .01), but not from older old adults (Q1 = 0.00;
P = .99). Adults did not differ significantly from older adults (Q1 = 1.31; P = .25)
and older old adults (Q1 = 0.65; P = .42) and older adults did not differ
significantly from older old adults (Q1 = 1.46; P = .23).

g Pairwise comparisons indicated a significant difference between children and
adolescents and adults (Q1 = 12.21; P < .001) and between children and
adolescents and older adults (Q1 = 4.43; P = .04), but not between adults and
older adults (Q1 = 0.96; P = .33).
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(the algorithm for selecting measures is given in eAppendix 2
in the Supplement). All effect sizes were calculated in CMA.

Meta-analyses
We pooled the effect sizes using the “meta” and “metafor”
packages in R, and ran all analyses in R studio, version 1.1.463,
for Mac (the R Foundation). We used a random-effects pool-
ing model in all analyses. We pooled the effect sizes using the
inverse variance method, with the Hartung-Knapp adjust-
ment for the random-effects model. We calculated the I2 sta-
tistic and its 95% confidence inter val to estimate
heterogeneity.23 We examined the risk of publication bias
through the Egger test24 and through the Duval and Tweedie
trim-and-fill procedure,25 which yields an estimate of the
effect size after the publication bias has been taken into
account.

We conducted subgroup analyses according to the mixed-
effects model, in which effect sizes within subgroups are pooled
according to the random-effects model and differences be-
tween subgroups are tested with a fixed-effects model. We con-
ducted bivariate meta-regression analyses (with mean age as
the variable associated with the effect size) and multivariate
meta-regression analyses to examine the association be-
tween the mean age of the study participants and the effect
size, while adjusting for other characteristics of the studies.
We conducted a series of sensitivity analyses in which we in-
cluded only studies with low risk of bias, only studies exam-
ining cognitive behavioral therapy, only studies with patients
meeting diagnostic criteria for a mood disorder, and one in
which specific target groups were excluded. In addition, we
conducted a sensitivity analysis that used the multilevel meta-
analysis model, which accounts for the dependency within
studies.26 We also calculated the relative risk (RR) of drop-
ping out from the study (for any reason) for all comparisons.
All tests were 2-sided, and P values were considered signifi-
cant when they were smaller than .05.

Results
Selection and Inclusion of Studies
We examined 16 756 records, retrieved 2608 full-text ar-
ticles, and excluded 2242. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) flowchart de-
scribing the inclusion process, with reasons for exclusion, is
presented in eAppendix 3 in the Supplement. Three hundred
sixty-six RCTs (with 453 comparisons between a psycho-
therapy and a control group) met inclusion criteria. In these
trials, 36 702 patients participated (19 544 in the treatment and
17 158 in the control conditions). Key characteristics of the in-
cluded studies are given in eAppendix 4 and references in eAp-
pendix 5 in the Supplement.

Characteristics of Included Studies
Of the 366 studies, 13 (3.6%) focused on children, 24 (6.6%)
on adolescents, 19 (5.2%) on young adults (mostly college stu-
dents), 242 (66.1%) on middle-aged adults, 58 (15.8%) on older
adults, and 10 (2.7%) on older old adults. Main characteristics

of the studies are presented in eAppendix 6 in the Supple-
ment, separately for youths, early-middle adults, and late
adults. A more detailed description can be found in eAppen-
dix 7 in the Supplement.

We examined whether the studies differed for key char-
acteristics across age groups and found that the main age
groups did indeed differ significantly on recruitment method,
whether participants met criteria for a depressive disorder, and
country where the study was conducted (eAppendix 6 in the
Supplement). Regarding the intervention characteristics, we
found that treatment format and number of treatment ses-
sions differed significantly across age groups.

Risk of Bias
The risk of bias in most of the included studies was consider-
able. One hundred ninety-nine of 366 studies (54.4%) re-
ported an adequate sequence generation. One hundred sixty-
four studies (44.8%) reported allocation to conditions by an
independent (third) party. Most studies used self-report mea-
sures (including parent-report measures of youth symptoms)
as outcome (n = 240 [65.6%]), some conducted masked out-
come assessments (n = 97 [26.5%]), and the remainder did not
mask outcome assessors or did not clarify whether they were
masked (n = 29 [7.9%]). In 220 studies (60.1%), intention-to-
treat analyses were conducted. Only 106 studies (29%) met all
quality criteria. Another 161 studies (44.0%) met 2 or 3 crite-
ria, and the 99 remaining studies (27.0%) met no or only 1 cri-
terion. Only 21 studies (5.7%) met all quality criteria when self-
report measures were rated as negative for blinded outcomes
assessments.

Overall Effects of Psychotherapy
The overall effect size of all comparisons across all age groups
was g = 0.75 (95% CI, 0.67-0.82), with very high heteroge-
neity (I2 = 80%; 95% CI: 78-82). The results are presented in
Table 1.

We further examined these main results in several ways
(Table 1). We examined the associations of multiple compari-
sons in 1 trial, we excluded outliers, we limited the studies to
those with low risk of bias, we conducted the analyses using
an alternative approach to select outcome measures (eAppen-
dix 2 in the Supplement), and we examined publication bias.
The studies with low risk of bias resulted in a considerably
smaller effect size (g = 0.51; 95% CI, 0.42-0.60), and hetero-
geneity was still high (I2 = 76%; 95% CI, 72-80). Adjusting for
publication bias resulted in an effect size of g = 0.43 (95% CI,
0.33-0.52; I2 = 80%; 95% CI, 85-87), with 126 imputed
studies.

Type of control group was associated with effect size
(Q2 = 16.66; P for difference <.001). Therefore, we also exam-
ined the differences between the main age categories accord-
ing to type of control group (Table 2). We did not find signifi-
cant differences for the effect sizes across the main age
categories within the studies using a waiting-list control group,
but we did find highly significant differences when usual care
or other control groups were used. In studies with usual care
and other control groups, smaller effects were found for chil-
dren and adolescents in most analyses.
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Differences of Effects Across the 6 Specific Age Categories
We conducted subgroup analyses to examine whether there
were differences between the effect sizes found across the 6
specific age groups (Table 2). The effect size difference be-
tween the age groups was highly significant (Q5 = 29.57;
P < .001). The effect size for children was the lowest (g = 0.35),
and the effect size for adolescents (g = 0.55) was also rela-
tively low. We found no indication that the effect sizes found
for older adults (g = 0.66) and older old adults (g = 0.97) dif-
fered considerably from those for middle-aged adults (g = 0.77).
The effect sizes across the different age groups are graphi-
cally presented in Figure 1.

In pairwise comparisons, the difference between chil-
dren and adolescents was not significant (Q1 = 2.10; P = .14),
but the differences between children and all other age catego-
ries were significant (Table 2). Effect sizes in adolescents dif-
fered significantly from young adults (Q1 = 10.35; P = .001) and
middle-aged adults (Q1 = 3.96; P = .05), but there was no sig-
nificant difference with older adults (Q1 = 0.85; P = .36) or older

old adults (Q1 = 2.61; P = .11). Young adults differed from
middle-aged adults (Q1 = 3.93; P = .05) and older adults
(Q1 = 6.99; P = .01), but not from the older old adults (Q1 = 0.00;
P = .99). Middle-aged adults did not differ significantly from
older adults (Q1 = 1.31; P = .25) and older old adults (Q1 = 0.65;
P = .42), and older adults did not differ significantly from older
old adults (Q1 = 1.46; P = .23).

Differences of Effects Across the 3 Main Age Categories
When we collapsed the age groups in 3 main age categories
(youths, early-middle adults, and late adults), the difference
between the 3 groups was still significant, with the smallest
effect sizes found for youths (g = 0.48) and no clear differ-
ence between early-middle adults and late adults. Pairwise
comparisons for the 3 main age categories indicated a signifi-
cant difference between youths and early-middle adults
(Q1 = 12.21; P < .001) and between youths and older adults
(Q1 = 4.43; P = .04) but not between early-middle adults and
late adults (Q1 = 0.96; P = .33).

Table 2. Effects of Psychotherapies Across Different Types of Control Groups and Age Categories: Hedges ga

Comparisons

Waiting List Usual Care Other Control

No. of
Studies g (95% CI) I2 (95% CI) P Valueb

No. of
Studies g (95% CI) I2 (95% CI) P Valueb

No. of
Studies g (95% CI) I2 (95% CI) P Valueb

All comparisons 183 0.91 (0.81
to 1.02)

76 (72
to 79)

NA 195 0.61 (0.52
to 0.71)

81 (78
to 83)

NA 75 0.71 (0.42
to 0.99)

83 (79
to 86)

NA

1 ES/study

Highest 133 0.95 (0.82
to 1.08)

80 (77
to 83)

NA 171 0.64 (0.53
to 0.75)

82 (79
to 84)

NA 62 0.72 (0.37
to 1.07)

85 (81
to 88)

NA

Lowest 133 0.83 (0.71
to 0.95)

78 (75
to 82)

NA 171 0.61 (0.50
to 0.72)

82 (80
to 84)

NA 62 0.64 (0.30
to 0.97)

82 (78
to 86)

NA

Outliers
excluded (g
≥1.5)

151 0.67 (0.61
to 0.73)

50 (39
to 58)

NA 181 0.49 (0.43
to 0.56)

69 (64
to 73)

NA 67 0.44 (0.35
to 0.53)

61 (49
to 70)

NA

Adjusted for
publication bias

243 0.57 (0.43
to 0.70)

83 (81
to 85)

NA 238 0.36 (0.24
to 0.49)

88 (86
to 89)

NA 87 0.41 (0.03
to 0.79)

88 (86
to 90)

NA

Only low risk of
bias

42 0.63 (0.49
to 0.77)

79 (72
to 84)

NA 59 0.49 (0.34
to 0.63)

74 (67
to 80)

NA 19 0.33 (0.18
to 0.47)

64 (41
to 78)

NA

Specific age
categories

Children 7 0.68 (0.28
to 1.08)

11 (0
to 74)

.52

5 0.13 (−0.07
to 0.33)

0 (0
to 68)

<.001

3 0.28 (0.25
to 0.31)

0 (0
to 0)

.006

Adolescents 12 0.78 (0.35
to 1.20)

80 (67
to 88)

10 0.29 (0.12
to 0.47)

44 (0
to 73)

6 0.54 (0.02
to 1.07)

81 (58
to 91)

Young adults 13 0.92 (0.62
to 1.22)

53 (12
to 75)

9 0.99 (0.74
to 1.23)

0 (0
to 64)

5 1.16 (0.18
to 2.15)

47 (0
to 80)

Middle-aged
adults

128 0.96 (0.82
to 1.10)

78 (74
to 82)

134 0.63 (0.50
to 0.76)

81 (78
to 84)

42 0.67 (0.17
to 1.18)

83 (77
to 87)

Older adults 20 0.77 (0.52
to 1.01)

64 (41
to 77)

32 0.58 (0.35
to 0.80)

79 (71
to 85)

17 0.71 (0.29
to 1.13)

87 (80
to 91)

Older old
adults

3 0.95
(−0.26
to 2.17)

80 (37
to 94)

5 0.81 (−0.06
to 1.69)

87 (73
to 94)

2 1.49
(−12.68 to
15.65)

96 (90
to 99)

Main age
categories

Children and
adolescents

19 0.74 (0.46
to 1.02)

72 (55
to 82)

.19

15 0.24 (0.11
to 0.37)

28 (0
to 61)

<.001

9 0.44 (0.13
to 0.76)

69 (38
to 85)

.29Early-middle
adults

141 0.96 (0.83
to 1.10)

77 (73
to 80)

143 0.66 (0.53
to 0.78)

80 (77
to 83)

47 0.73 (0.27
to 1.19)

82 (76
to 86)

Late adults 23 0.80 (0.58
to 1.01)

69 (53
to 80)

37 0.61 (0.40
to 0.82)

80 (73
to 85)

19 0.79 (0.36
to 1.22)

88 (83
to 92)

Abbreviations: ES, effect size; NA, not applicable.
a According to the random-effects model.

b The P value indicates the significance of the difference between the age
categories but within the subgroup of studies using the type of control group.

Research Original Investigation Psychotherapy for Depression Across Different Age Groups

698 JAMA Psychiatry July 2020 Volume 77, Number 7 (Reprinted) jamapsychiatry.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 10/25/2020

http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0164


Age as Predictor in Meta-regression Analyses
We examined the association between the effect sizes
and the mean age of the study population in a series of
meta-regression analyses. First, we conducted bivariate meta-
regression analyses, with the effect size as the dependent
variable and the mean age as the only predictor. The mean age
of the population was not found to be a significant predictor
(coefficient [SE], 0.0001 [0.002]; P = .97). The bubble plot is
given in Figure 2.

Then we conducted multivariate meta-regression analy-
ses with the mean age as predictor as well as the characteris-
tics of the studies as predictors (Table 3). Mean age was still
not significantly associated with the effect size. To avoid over-
fitting the meta-regression models, we repeated these meta-
regression analyses with a (manual) stepwise backward elimi-
nation of the least significant predictor until only significant
predictors remained in the model. As can be seen in Table 3
(parsimonious models), mean age was still not significantly as-
sociated with the effect size.

We also conducted multivariate meta-regression analyses
with the 6 specific age categories (adults were used as the refer-
ence category; Table 3). Studies with children were significantly
less effective than studies with middle-aged adults, and that was

true in the full model (coefficient [SE], −0.58 [0.23]; P = .01) and
the parsimonious model (coefficient [SE], −0.49 [0.21]; P = .02).
When we examined the 3 main age categories, studies in youths
also resulted in significantly lower effect sizes in both in the full
(coefficient [SE], −0.26 [0.13]; P = .01) and the parsimonious
model (coefficient [SE], −0.38 [0.15]; P = .04).

Sensitivity Analyses, Study Dropout, and Long-term Effects
In the sensitivity analyses (eAppendices 8-12 in the Supple-
ment), the subgroup analyses indicating significant differ-
ences between the age groups (3 and 6 categories) were all sig-
nificant or there was a trend for significance. In most analyses,
the results were very similar to the main analyses. The sensi-
tivity analyses using the multilevel meta-analysis model (eAp-
pendix 12 in the Supplement) resulted in comparable out-
comes and supported the main findings of this study.

Study dropout was signific antly higher in the
psychotherapy conditions compared with the control condi-
tions (RR, 1.15; 95% CI, 1.06-1.24; I2 = 40%; 95% CI, 32-48), but
there were no significant differences between the 6 specific
age categories nor for the 3 main age categories.

We conducted separate analyses for longer-term outcomes
between 6 to 8 months after baseline, 9 to 12 months after base-
line, 13 to 24 months after baseline, and more than 24 months
after baseline (eAppendix 13 in the Supplement). In none of these
analyses were the effects of therapies for children and adoles-
cents significantly different from zero. Between 9 and 12 months,
the differences between the main age categories were significant
(with smaller effect sizes for children and adolescents; P = .03)
but not for other follow-up periods.

Discussion
Toourknowledge,this isthefirstmeta-analysisofpsychotherapy
trialsfordepressioninallagegroupsandthelargestmeta-analysis
of depression psychotherapies ever conducted. We found that
the effect sizes for therapies in children and adolescents were sig-
nificantly smaller than those found in adults. Effect sizes were
especially small in children 13 years and younger, but effect sizes
for adolescents were also significantly smaller than those for
adults. These differences were not supported in all meta-
regression analyses in which we adjusted for other characteris-
tics of the studies, which may indicate that the significant asso-
ciations may be partly explained by other characteristics of the
studies.

It is not clear how to explain the differences between chil-
dren/adolescents and adults. Possibly, therapies are less ef-
fective among youths. However, these differences may also be
explained by differences in study or intervention character-
istics. For example, we found no significant difference be-
tween age groups when waiting lists were used as a control con-
dition; this is important because waiting list is arguably the only
control condition that is identical across all age groups. Sev-
eral differences between therapies should also be noted, such
as the involvement of parents in some therapies for children
and adolescents and specific therapies for specific age groups,
such as life review therapy for older adults. Another possibility

Figure 1. Effect Sizes of Psychotherapies in Different Age Groups

0 1.0 1.50.5
Effect Size (95% CI)

No.Age Category
Effect Size
(95% CI)

15Children 0.35 (0.15-0.55)
28Adolescents 0.55 (0.34-0.75)
27Young adults 0.98 (0.79-1.16)
304Middle-aged adults 0.77 (0.67-0.87)
69Older adults 0.66 (0.51-0.82)
10Older old 0.97 (0.42-1.52)
453All studies 0.75 (0.67-0.82)

Figure 2. Bubble Plot of the Effect Size as Dependent Variable
and Mean Age of the Population as Predictor
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Table 3. Standardized Regression Coefficients of Age and Effect Sizes: Multivariate Meta-regression Analyses

Predictors

Age

Mean 6 Categories 3 Categories

Coefficient (SE) P Value Coefficient (SE) P Value Coefficient (SE) P Value

Full models

Mean age 0.00 (0.00) .67 NA NA NA NA

Specific age category

Children NA NA −0.58 (0.23) .01 NA NA

Adolescents NA NA −0.22 (0.17) .19 NA NA

Young adults NA NA 0.33 (0.18) .07 NA NA

Middle adults NA NA 1 [Reference] NA NA NA

Older adults NA NA 0.01 (0.11) .90 NA NA

Older old NA NA 0.26 (0.25) .29 NA NA

Main age category NA NA NA NA NA NA

Children and adolescents NA NA NA NA −0.38 (0.15) .01

Early-middle adults NA NA NA NA 1 [Reference] NA

Late adults NA NA NA NA 0.01 (0.10) .90

Recruitment

Community 1 [Reference] NA 1 [Reference] NA NA NA

Clinical −0.12 (0.12) .32 −0.07 (0.12) .57 −0.09 (0.12) .43

Other 0.07 (0.11) .53 0.19 (0.11) .08 0.18 (0.11) .10

Diagnosis (yes/no) 0.15 (0.08) .08 0.17 (0.08) .04 0.14 (0.08) .09

Specific target group (yes/no) −0.02 (0.10) .85 −0.05 (0.10) .56 −0.09 (0.10) .36

Proportion women (continuous) 0.06 (0.19) .77 −0.13 (0.19) .52 −0.09 (0.19) .65

CBT (yes/no) 0.04 (0.08) .60 0.03 (0.08) .63 0.04 (0.08) .60

Format

Individual 1 [Reference] NA 1 [Reference] NA 1 [Reference] NA

Group 0.05 (0.10) .59 0.06 (0.09) .53 0.06 (0.09) .53

GSH −0.11 (0.13) .39 −0.06 (0.13) .66 −0.09 (0.13) .46

Mixed/other 0.07 (0.13) .59 0.05 (0.13) .70 0.05 (0.13) .71

No. of sessions (continuous) −0.01 (0.01) .38 −0.00 (0.01) .68 −0.00 (0.01) .58

Year (continuous) 0.00 (0.01) .43 0.00 (0.00) .80 0.00 (0.00) .77

North America (yes/no) −0.23 (0.09) .01 −0.19 (0.09) .05 −0.17 (0.09) .08

Control group

Waiting list 1 [Reference] 1 [Reference] 1 [Reference]

Usual care −0.31 (0.10) .002 −0.32 (0.10) <.01 −0.32 (0.10) <.01

Other −0.20 (0.12) .08 −0.18 (0.11) .12 −0.18 (0.11) .12

Risk of bias (continuous) −0.14 (0.04) <.001 −0.14 (0.04) <.001 −0.13 (0.04) <.001

Intercept −6.74 (9.98) .50 −1.19 (9.78) .90 −1.51 (9.82) .88

Parsimonious models

Mean age 0.00 (0.00) .69 NA NA NA NA

Specific age category

Children NA NA −0.49 (0.21) .02 NA NA

Adolescents NA NA −0.16 (0.15) .30 NA NA

Young adults NA NA 0.39 (0.17) .02 NA NA

Adults NA NA 1 [Reference] NA NA NA

Older adults NA NA 0.04 (0.10) .67 NA NA

Older old adults NA NA 0.28 (0.24) .25 NA NA

Specific age category

Children and adolescents NA NA NA NA −0.26 (0.13) .04

Adults NA NA NA NA 1 [Reference] NA

Elderly NA NA NA NA 0.03 (0.10) .76

(continued)
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is that the therapies most often used with children and ado-
lescents are primarily age-adapted versions of therapies origi-
nally designed for adults. Those therapies may be a better fit
to the needs of adults than those of young people. Another pos-
sibility is that young people’s potential for recovery from de-
pression is constrained by parental and family characteristics
that youths, unlike adults, have little opportunity to escape or
alter.10,11 Whatever the reason, this meta-analysis brings to light
potential limitations of currently available psychological treat-
ments for depression in children and adolescents, the need for
improvement of treatments for these age groups, and the need
for more outcome research.

One remarkable finding was that almost all research on chil-
dren and adolescents was conducted in the United States, while
research in early-middle and older adults was very compa-
rable between North America and Europe. It is difficult to un-
derstand what the causes of this difference are.

In this meta-analysis, we also found that the effect sizes
of therapies were somewhat larger in young adults (≥18 to 24
years) compared with middle-aged adults (≥24 to 55 years). One
possible reason is that many studies of young adults were con-
ducted with college students, who may have more learning ca-
pacity and may be easier to recruit. A second reason relates to
differences in the characteristics of the studies. Another op-
tion is that age may not be associated with the effects of treat-
ment in a linear way, as is assumed by the meta-regression
analyses, but that there is a curvilinear association. The data
suggest that the effect sizes are small in childhood, become
larger in adolescents, and grow further in early adulthood, be-
fore decreasing to more modest effect sizes in the rest of the
adult populations. We did not test this because of the high
heterogeneity and the fact that most studies in young adults
were with college students, which may not be representative
for the whole age group. However, this is certainly a possibil-
ity that should be further explored in future studies.

Limitations
The results of this study have to be considered with caution
because of several important limitations. First, although there
was a large number of trials, the quality of many trials was low,
and when we limited the main analyses to studies with the
highest quality, the differences between the age groups were
no longer significant. Second, we did not rate the number of
disagreements between raters of characteristics of the stud-
ies or calculate agreement between raters. This was related to
the large number of included studies and the fact that the rat-
ings were performed over several years while building this da-
tabase. Third, heterogeneity was very high in most analyses,
and subgroup analyses could not explain these high levels. This
suggests that the effects differed considerably across studies,
and it is not clear what caused these differences. Fourth, the
depression measures differed considerably across studies, with
no measures that were used across all age groups. This not only
contributed to the heterogeneity of the studies but also made
it impossible to examine the influence of baseline severity on
the effect sizes. Fifth, most studies were conducted with cog-
nitive behavioral therapy, and the number of studies with other
therapies was very limited. Sixth, because of the small num-
ber of studies, the long-term outcomes cannot be considered
definitive.

Conclusions
Despite the limitations of this meta-analysis, we can cau-
tiously conclude that the effect sizes of studies of psycho-
therapy for depression are smaller in children than in adults,
probably also smaller in adolescents, and may be somewhat
larger in young adults, and that there are probably no mean-
ingful differences between middle-aged adults, older adults,
and older old adults.
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Table 3. Standardized Regression Coefficients of Age and Effect Sizes: Multivariate Meta-regression Analyses (continued)

Predictors

Age

Mean 6 Categories 3 Categories

Coefficient (SE) P Value Coefficient (SE) P Value Coefficient (SE) P Value

Recruitment: other (yes/no) NA NA 0.18 (0.09) .04 NA NA

Diagnosis (yes/no) NA NA 0.15 (0.08) .05 NA NA

Control group

Waiting list 1 [Reference] NA 1 [Reference] NA NA NA

Usual care −0.27 (0.08) <.01 −0.34 (0.09) <.001 −0.22 (0.08) <.01

Other −0.23 (0.11) .04 −0.23 (0.11) .03 NA NA

North America (yes/no) −0.23 (0.08) <.01 −0.20 (0.08) .01 −0.21 (0.08) .01

Risk of bias (continuous) −0.13 (0.03) <.001 −0.14 (0.03) <.001 −0.15 (0.03) <.001

Intercept 1.28 (0.14) <.001 1.22 (0.12) <.001 1.32 (0.11) <.001

Abbreviations: CBT, cognitive behavioral therapy; GSH, guided self-help; NA, not applicable.
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