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Background
Psychotherapies are the treatment of choice for panic disorder,
but which should be considered as first-line treatment is yet to
be substantiated by evidence.
Aims
To examine the most effective and accepted psychotherapy for
the acute phase of panic disorder with or without agoraphobia
via a network meta-analysis.
Method
We conducted a systematic review and network meta-analysis of
randomised controlled trials (RCTs) to examine the most effective and accepted psychotherapy for the acute phase of panic
disorder. We searched MEDLINE, Embase, PsycInfo and
CENTRAL, from inception to 1 Jan 2021 for RCTs. Cochrane and
PRISMA guidelines were used. Pairwise and network meta-analyses were conducted using a random-effects model.
Confidence in the evidence was assessed using Confidence in
Network Meta-Analysis (CINeMA). The protocol was published in
a peer-reviewed journal and in PROSPERO (CRD42020206258).
Results
We included 136 RCTs in the systematic review. Taking into
consideration efficacy (7352 participants), acceptability (6862
participants) and the CINeMA confidence in evidence appraisal,
the best interventions in comparison with treatment as usual
(TAU) were cognitive–behavioural therapy (CBT) (for efficacy:

Panic disorder affects 1.1–3.7% of the general population,1 and
panic symptoms affect around 10% of the patients in primary
care.2 Panic disorder is characterised by resistance to spontaneous
remission, comorbidity with other disorders (e.g. depression,
alcohol or substance use disorders) and a debilitating course if not
treated.3 In around a quarter of patients, panic disorder is accompanied by agoraphobia, defined as anxiety related to being in
places or situations from which escape might be difficult or embarrassing, or in which help may not be available in the event of having
a panic attack.1 The prognosis for panic disorder is worsened by the
coexistence of agoraphobia.1
In recent decades, a large number of randomised controlled
trials (RCTs) have been conducted to examine the effects of psychotherapies for panic disorder.4 A Cochrane systematic review
and network meta-analysis (NMA) did not find high-quality
unequivocal evidence to support one psychological therapy over
the others for the treatment of panic disorder.5 It identified
cognitive–behavioural therapy (CBT) as often superior to other
therapies in terms of symptom reduction, although the effect size

standardised mean differences s.m.d. = −0.67, 95% CI −0.95 to
−0.39; CINeMA: moderate; for acceptability: relative risk RR =
1.21, 95% CI −0.94 to 1.56; CINeMA: moderate) and short-term
psychodynamic therapy (for efficacy: s.m.d. = −0.61, 95% CI
−1.15 to −0.07; CINeMA: low; for acceptability: RR = 0.92, 95% CI
0.54–1.54; CINeMA: moderate). After removing RCTs at high risk
of bias only CBT remained more efficacious than TAU.
Conclusions
CBT and short-term psychodynamic therapy are reasonable firstline choices. Studies with high risk of bias tend to inflate the
overall efficacy of treatments. Results from this systematic
review and network meta-analysis should inform clinicians and
guidelines.
Keywords
Psychotherapy; panic disorder; systematic review; network
meta-analysis; outcomes.
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was small and the level of precision was often insufficient or
clinically irrelevant. Moreover, the NMA did not include all
available types of psychotherapy, did not consider different
treatment delivery formats other than face-to-face sessions and
did not consider studies comparing psychotherapy with
pharmacotherapy. As a result, a substantial proportion of evidence
that could have contributed to estimating the relative efficacy of different forms of psychotherapy was missed. Therefore, there is
uncertainty about which psychotherapy should be considered first
line in people suffering from panic disorder with or without
agoraphobia.
Against this background, the present systematic review and
NMA assessed the comparative efficacy and acceptability of
different types of psychotherapy for the treatment of adults with
acute-phase panic disorder, with or without agoraphobia. For
each intervention, the probability of being at each possible
rank was calculated. Ranking treatments in a hierarchical order is
a straightforward and user-friendly way to inform practitioners,
policymakers and other stakeholders.
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Method
This study was reported according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
specific for NMA6,7 (see also supplementary Appendix A, available
at https://doi.org/10.1192/bjp.2021.148). The study protocol was
published in advance in PROSPERO (CRD42020206258) and in a
peer-reviewed journal.8
Study selection and data extraction
We searched the electronic databases MEDLINE, Embase, PsycInfo
and the Cochrane Central Register of Controlled Trials
(CENTRAL) from database inception to 1 January 2021 (for the
full search strategy, see supplementary Appendix B). The electronic
database searches were supplemented with manual searches for
published, unpublished and ongoing RCTs. Two investigators independently assessed titles, abstracts and full texts of potentially relevant articles following the recommendations of the Cochrane
Handbook for Systematic Reviews of Interventions.9 We extracted
data from the original reports using standardised data extraction
forms.8
We included studies comparing any kind of psychotherapy with
any control condition, including another psychotherapy, for the
treatment of adults (18 years or older, of both genders) with a
primary diagnosis of panic disorder with or without agoraphobia
according to any standard operationalised criteria (Research
Diagnostic Criteria, DSM-III, DSM-III revised, DSM-IV, DSM-IV
text revision, DSM-5 and ICD-10). Participants had to be in the
acute phase of their disorder at the time of enrolment in the RCT.
We included RCTs enrolling participants with comorbid disorders.
Psychotherapies could be delivered by any therapist or as self-help.
Different treatment delivery formats were allowed, including individual or group face-to-face, telephone and guided or unguided
self-help (supplementary Appendix C). Psychotherapies and comparators were grouped, according to predefined categories, into 16
homogeneous groups that represented the ‘nodes’ of the network
analysis (supplementary Appendix C).8 We set no limits in terms
of duration of treatment, number of sessions and minimum
number of participants. D.Pap., C.G., G.O., E.K., M.S. and A.P. independently extracted data using a structured and piloted form. Data
extraction included, in addition to outcomes, information on a vast
array of clinical and methodological trial characteristics, as
described in the protocol.8 Any discrepancies were resolved by consensus and arbitration by one of the senior authors (T.A.F., P.C. or
C.B.).
Risk of bias assessment
We assessed the risk of bias of the included studies using the
Cochrane ‘risk of bias’ tool 2nd version for randomised trials
(RoB 2).10 D.Pap., D. Pau. and M.P. independently used the RoB
2 signalling questions to form judgements for the five domains of
the tool. Since ‘blinding [masking] of participants and personnel
to treatment allocation’ (in domain 2) is not possible in psychotherapy trials, we did not assess that item, to avoid all the trials being at
high risk of bias by default.8 Thus, domain 2 was limited to the
evaluation of the type of statistical analysis that was carried out
(‘intention-to-treat’, ‘modified intention-to-treat’, ‘per protocol’,
‘as treated’). Disagreements were resolved by discussion and consensus with a third author (T.A.F., P.C. or C.B.).8 To better test
the transitivity assumption and to enable an examination of
research gaps, we complemented the information coming from
the RoB assessment with:11,12 (a) evaluation of therapist qualifications: to check whether the professionals involved in the study
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were adequately trained and supervised to deliver the interventions;
and (b) intervention implementation fidelity: adherence to the
intervention’s manual. As these two items complemented the information on the risk of systematic errors of the included studies, we
described and reported RoB and these additional items together.
Outcomes
Two outcomes were considered: efficacy in reducing panic symptoms (continuous outcome, indicated as ‘efficacy’) and all-cause discontinuation (binary outcome, indicated as ‘acceptability’). For the
efficacy outcome, we selected one scale for each study using a preplanned hierarchical algorithm,8 giving priority to scales specifically
developed for panic disorder (supplementary Appendix D, E and F).
All-cause discontinuation was measured as the proportion of participants who discontinued treatment for any reason. All outcomes
referred to the acute-phase treatment (study end-point). For each
outcome, we assessed the confidence in the body of evidence from
NMA using the Confidence in Network Meta-Analysis
(CINeMA) application (https://cinema.ispm.ch),13 broadly based
on the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach.14 For both outcomes, we produced a treatment hierarchy by means of surface under the cumulative ranking curve (SUCRA) and mean ranks, having treatment
as usual as reference.15 Treatment as usual is defined in supplementary Appendix C (Table C2).
Statistical analysis
We performed standard pairwise meta-analyses with a randomeffects model for every comparison with at least two studies. For
each outcome, we performed an NMA with a random-effects
model in a frequentist framework, using the Stata mvmeta
package. For the continuous outcome (efficacy) we pooled the standardised mean differences (s.m.d.) between treatment arms at endpoint. For the dichotomous outcome (acceptability), we calculated
relative risks (RR) with a 95% confidence interval for each study.
Dichotomous data were calculated on a strict intention-to-treat
(ITT) basis, considering the total number of randomised participants as denominator. Where participants had been excluded
from the trial before the end-point, we considered this a determination of a negative outcome by the end of the trial. For continuous
variables, we applied a loose ITT analysis, whereby all the participants with at least one post-baseline measurement were represented
by their last observations carried forward (LOCF). For RCTs that
implemented a per-protocol analysis we considered completers
data. When a study included different arms of a slightly different
version of the same psychotherapy we pooled these arms into a
single one (supplementary Appendix E).9 We asked trial authors
to supply missing data or, alternatively, we imputed data using validated statistical methods.8,9
We evaluated the assumption of transitivity by extracting potential effect modifiers (e.g. age, gender, sample size, follow-up length,
number of psychotherapy sessions, training of the therapist, use of a
treatment manual to deliver the therapy) and comparing their distribution across comparisons in the network. The variance in the
random-effects distribution (heterogeneity variance) was considered to measure the extent of cross-study and within-comparison
variability of treatment effects. We assessed the presence of statistical heterogeneity using the I2 statistic. We statistically evaluated
the presence of inconsistency by comparing direct and indirect evidence within each closed loop16 and comparing the goodness of fit
for an NMA model. This assumes consistency with a model that
allows for inconsistency in a ‘design-by-treatment interaction
model’ framework17 by using the Stata commands mvmeta and
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ifplot18 in the Stata network suite. Inconsistency was further investigated using the side-splitting approach between comparisons.19
For each outcome, we conducted pre-planned sensitivity analyses excluding trials with imputed data;8 excluding trials judged
to be at high risk of bias in case of high statistical heterogeneity
(I2 > 75%) to explore the putative effects of the study quality
assessed using the RoB 2 on heterogeneity; excluding trials in
which participants were diagnosed by means of DSM-III and
DMS-III-TR; and excluding trials comparing psychotherapy with
pharmacotherapies. Being aware that funnel plots are of limited
power to detect small-study effects we did not use funnel plots for
outcomes where there were fewer than ten studies.20 The decision
to produce pairwise funnel plots instead of comparison-adjusted
funnel plots allowed us to focus specifically on comparisons including ten or more studies, thus avoiding the production of unreliable
information. If ten or more studies were included in a direct pairwise comparison, we assessed publication bias by visually inspecting
the funnel plot, testing for asymmetry using Egger’s regression
test20,21 and investigating possible reasons for the asymmetry.22
To determine whether the results were affected by study characteristics we performed meta-regression analyses to assess whether the
following covariates acted as moderators of treatment effect: mean
age, gender, proportion of participants with agoraphobia, year of
trial publication, RCT duration, number of sessions, treatment
delivery format, country, concomitant pharmacotherapy, utilisation
of a treatment manual, provision of psychotherapy by specifically
trained therapists, verification of treatment integrity, and implementation of an ITT analysis. In particular, for each potential
effect modifier, we first tested the hypothesis of equality of parameters related to interaction terms between the covariate and treatment indicators; then, in case of non-rejection of that hypothesis, we
evaluated statistical significance of the common covariate parameter; otherwise, we assessed the global significance of each covariate–treatment interaction. Statistical evaluations and production
of network graphs and figures were done using the network and
network graphs packages in STATA (Windows version 16.1, SE).23

(55.9%). The mean number of therapy sessions was approximately
ten per RCT. As the cut-off between long- and short-term psychodynamic therapies is generally considered to be 24 sessions,160,161
we considered that psychodynamic therapies were ‘short-term’.
Most participants were receiving medications during the treatment
period: 115 RCTs (84.5% of the total) allowed various psychotropic
drugs to be taken on top of the experimental and control interventions. However, the great majority of the RCTs enrolled participants
only if they had been on a stable dosage for at least 1–3 months and
on agreement to keep the dosages constant throughout the treatment period. Information on how to conduct each of the different
psychotherapies was drawn from a total of 111 manuals/reference
articles. Among the most frequently used manuals are those
written by Barlow et al,162 Clark163 and Beck et al164 for the CBT
area, Milrod et al’s manual165 for short-term psychodynamic
therapy, and the manuals written by Ost166 and Bernstein &
Borkovec167 for physiological therapy. The full set of manual references is reported in supplementary Appendix I and J.
Risk of bias of included studies
Seventy-five studies (55%) were considered to be at high risk of bias.
Major issues in the risk of bias evaluation emerged for RoB domain 2
(risk of bias due to deviations from the intended interventions) and
domain 5 (risk of bias in selection of the reported result) (supplementary Appendix K). Sixty-two studies (45.6%) implemented an
ITT approach. In 54 studies, participants were analysed by means
of a per-protocol analysis. Method of analysis was unclear in 20
studies (14.7%). The majority of interventions followed the guidance
of a treatment manual (92.6%) and were delivered by licensed or
specifically trained and supervised therapists (73.5%) but treatment
integrity was verified in only 36% of studies (supplementary
Appendix L). In studies comparing psychotherapy with pharmacotherapy, drugs were adequately administered both in terms of
dosage and titration schedule (supplementary Appendix L).
Of the 136 studies included in the systematic review, 104 (76.5%,
7375 participants) provided data for at least one outcome (Fig. 1;
supplementary Appendix E and G).

Results
Study outcomes
Characteristics of included studies
The searches identified 16 396 records. After removing duplicates
and examining titles and abstracts we selected 466 records for
full-text assessment (supplementary Appendix G and H). A total
of 136 studies were eligible for inclusion in the systematic review
(Fig. 1; supplementary Appendix G).24–159 Overall, 9559 participants were randomised to 10 different psychotherapies (behavioural
therapy, CBT, cognitive therapy, eye-movement desensitisation and
reprocessing (EMDR), interpersonal therapy, physiological therapies, psychodynamic therapies, psychoeducation, supportive psychotherapy and third-wave CBT) and six different control conditions
(antidepressants, attention or psychological placebo, benzodiazepines, placebo, treatment as usual, waiting list) (supplementary
Appendix C, E and G). As shown in Table 1, 82.6% of the participants suffered from panic disorder associated with agoraphobia.
The mean age was 37.8 years (range 29–46, with only one study82
including participants with a mean age of 68.6 years). The mean
proportion of included women was 69.7% (range 30.1–83.3%).
Only two studies included participants with a comorbid disorder.71,105 Around 80% of the studies were conducted in the
USA, UK or Europe. Included studies were published over 42
years (1978–2020), with the great majority (89%) published after
1993. Studies were generally short (1–12 weeks) and most of the
participants were recruited by clinical referral (36.0%). The most
commonly used delivery format was individual face-to-face sessions

The characteristics of studies included in the two outcome analyses are
summarised in Table 1, and the corresponding network plots are
shown in Fig. 2. The results of the NMAs for each psychotherapy
are shown in Fig. 3 in the form of a net league table. For the two outcomes, all standard pairwise meta-analyses, NMAs and assessments of
heterogeneity and inconsistency are reported in supplementary
Appendix M and N. The transitivity assumption was carefully
checked through informative tables featuring the most important participant, intervention and methodological RCT characteristics, allowing the visual inspection of similarities of factors we considered
likely to modify treatment effect (supplementary Appendix E, I, and L).
In terms of efficacy (103 RCTs, 7352 participants), the top three
psychotherapies according to the mean SUCRA were behavioural
therapy (s.m.d. = −0.78, 95% CI −1.14 to −0.42; SUCRA = 88%;
CINeMA: moderate), CBT (s.m.d. = −0.67, 95% CI −0.95 to
−0.39; SUCRA = 78%; CINeMA: moderate), short-term psychodynamic therapy (s.m.d. = −0.61, 95% CI −1.15 to −0.07; SUCRA
= 71%; CINeMA: low) (reference: treatment as usual) (Figs 3 and
4; supplementary Appendix M). Cognitive therapy (s.m.d. =
−0.47, 95% CI −0.86 to −0.09; SUCRA = 59%; CINeMA: low)
was also found to be significantly more efficacious than treatment
as usual in terms of panic symptom reduction. All the other psychotherapies (EMDR; interpersonal therapy; psychoeducation;
physiological therapy; supportive therapy; third-wave CBT)
showed no superiority over treatment as usual. Head-to-head

3
https://doi.org/10.1192/bjp.2021.148 Published online by Cambridge University Press

Identification

Papola et al

Records identified through
database searching (16370):
- MEDLINE (n= 1892);
- Embase (n=6617);
- PsycINFO (n=3480);
- CENTRAL (n=4381).
Additional records identified
through other sources (n= 26)

Screening

Records screened
(n= 11092)

Full-text assessed for eligibility
(n =466)

Included

Studies included in the
qualitative synthesis
(systematic review)
(n=136)

Records removed before
screening:
Duplicate records removed
(n= 5304)

Records excluded after title and
abstract screening (n = 10626)

Reports excluded (n = 330):
- Protocols (n =25)
- Follow-up studies /
secondary analyses (n= 40)
- Wrong comparator (n = 8)
- Wrong design (n= 83)
- Wrong intervention (n= 27)
- Wrong outcome (n =46)
- Wrong population (n = 101)

Studies included in the
quantitative synthesis
(network meta-analysis)
(n=104)
- Efficacy outcome (n=103)
- Acceptability outcome (n= 96)

Fig. 1 PRISMA flow diagram.

comparisons showed behavioural therapy and CBT to be more
effective than physiological therapies and third-wave CBT (Fig. 3).
In terms of acceptability (96 RCTs, 6862 participants), cognitive
therapy (RR = 2.36, 95% CI 1.43–3.87; SUCRA = 5%; CINeMA:
high), behavioural therapy (RR = 1.89, 95% CI 1.24–2.88; SUCRA
= 12%; CINeMA: high), and physiological therapy (RR = 1.49,
95% CI 1.03–2.16; SUCRA = 26%; CINeMA: high) proved to be significantly less acceptable than treatment as usual (Figs 3 and 4; supplementary Appendix N). All the other psychotherapies (CBT,
EMDR; interpersonal therapy; psychoeducation; supportive
therapy; short-term psychodynamic therapy; third-wave CBT)
were as accepted as treatment as usual. Head-to-head comparisons
showed cognitive therapy to be significantly less acceptable than
third-wave CBT, supportive psychotherapy, short-term psychodynamic therapy, interpersonal therapy, EMDR and CBT.
Behavioural therapy was significantly less accepted than shortterm psychodynamic therapies, interpersonal therapies and CBT.
Physiological therapy was less accepted than short-term psychodynamic therapy (Fig. 3).
For the efficacy analysis, relevant heterogeneity emerged from
pairwise comparisons (i.e. I2 ≤ 81.7%), and overall, the network
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showed significant heterogeneity (s.d. = 0.48; P < 0.01), but not
inconsistency (P = 0.15). Intraloop inconsistency at the nominal
P-value of 0.05 was found for 1 out of the 42 loops, a proportion
to be expected empirically.168 For the acceptability analysis, no significant heterogeneity was detected for any of the pairwise comparisons and the network did not show significant overall heterogeneity
(s.d. = 0.12; P = 0.31) or inconsistency (P = 0.88). The test for intraloop inconsistency reported no inconsistency in any of the 42 analysed loops. We observed only one slightly positive P-value (0.018,
for the comparison ‘behavioural therapy versus CBT’) out of the
37 comparisons analysed in the side-splitting analysis of efficacy
(supplementary Appendix M) and none among the 39 comparisons
analysed in the side-splitting analysis of acceptability (supplementary Appendix N). Thus, for both outcomes there was good statistical agreement between all of the direct and indirect estimates as
investigated using the side-splitting approach.
The results of the sensitivity analyses generally confirmed those
of the primary analyses, but they suggested that studies at high risk
of bias might have been responsible for a general inflation of efficacy
effect sizes of psychotherapies and for some of the observed heterogeneity in the efficacy analysis (supplementary Appendix O, P, Q, R
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Table 1

Characteristics of randomised controlled trials included in the systematic review and in each network of primary outcomes
Network meta-analysis

Characteristic

Systematic review

Efficacy network

136
9559
37.78
82.6

103
7352
37.88
82.1

Studies, n
Participants, n
Mean age, years
Participants with agoraphobia, %
Women
Target group
Adults (18–65 years)
Elderly (>65 years)
Country
USA
UK
EU
Canada
Australia
East Asia
Brazil
Diagnostic instrument
DSM-III
DSM-III-R
DSM-IV
DSM-IV-TR
ICD-10
Other
Study duration
1–12 weeks
13–24 weeks
25–36 weeks
Unclear or not reported
Year of publication
1978–1992
1993–2006
2007–2020
Recruitment
Community
Clinical
Mixed community and clinical
Unclear
Format
Individual face-to-face
Group
Guided self-help
Unguided self-help
Telephone
Mixedb
Number of sessions/modules
1–8
9–16
17–24
Unclear
Was pharmacotherapy allowed besides the
experimental intervention?
Yes
No
Unclear
Was a treatment manual used?
Yes
Unclear
Provision of psychotherapy by specially trained
and/or supervised therapists?
Yes
No
Unclear
Not applicable
Was treatment integrity verified?
Yes
No
Unclear
Not applicable

Acceptability network
96
6862
37.88
81.4

n
6663

%
69.7

n
5161

%
69.8

n
4872

%
69.8

135
1

99.26
0.74

102
1

99.03
0.97

95
1

98.96
1.04

46
15
49
8
12
5
1

33.82
11.03
36.03
5.88
8.82
3.68
0.74

40
9
37
6
8
3
–

38.83
8.74
35.92
5.83
7.77
2.91
–

36
8
37
5
8
2
–

37.5
8.33
38.54
5.21
8.33
2.08
–

19
37
70
1
3
6

13.97
27.21
51.47
0.74
2.21
4.41

13
26
57
1
3
3

12.62
25.24
55.34
0.97
2.91
2.91

12
23
54
1
3
3

12.5
23.96
56.25
1.04
3.13
3.13

43
16
2
75

31.62
11.76
1.47
55.15

36
12
2
53

34.95
11.65
1.94
51.46

34
11
2
49

35.42
11.46
2.08
51.04

15
68
53

11.03
50
38.97

10
52
41

9.71
50.49
39.81

10
48
38

10.42
50
39.58

47
49
34
6

34.56
36.03
25
4.41

34
37
27
5

33.01
35.92
26.21
4.85

35
32
24
5

36.46
33.33
25
5.21

76
24
21
2
1
12

55.88
17.65
14.44
1.47
0.74
8.82

60
19
15
2
1
6

58.25
18.45
14.56
1.94
0.97
5.83

56
17
16
2
1
4

58.33
17.71
16.67
2.08
1.04
4.17

59
66
5
6

43.38
48.53
3.68
4.41

45
51
5
2

43.69
49.51
4.85
1.94

41
47
5
3

42.71
48.96
5.21
3.13

115
14
7

84.56
10.29
5.15

86
13
4

83.5
12.62
3.88

80
12
4

83.3
12.5
1.17

126
10

92.65
7.35

95
8

92.23
7.77

89
7

92.71
7.29

100
2
27
7

73.53
1.47
19.85
5.15

76
1
22
4

73.79
0.97
21.36
3.88

71
1
19
5

73.96
1.04
19.79
5.21

49
69
2
16

36.03
50.74
1.47
11.76

44
48
1
10

42.72
46.6
0.97
9.71

42
42
1
11

43.75
43.75
1.04
11.46
(Continued )
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Table 1

(Continued )
Network meta-analysis

Characteristic

Systematic review

Psychotherapy versus pharmacotherapy RCTs only:
was therapeutic dose reached?a
Yes
20
No
1
Psychotherapy versus pharmacotherapy RCTs only:
was the therapeutic dose achieved within 3 weeks? (titration schedule)a
Yes
14
No
3
Unclear
4
Risk of bias
Low risk
17
Some concerns
44
High risk
75
Was the RCT statistical analysis ‘intention to treat’?
Yes
62
No
54
Unclear
20
Type of outcome scale
Scales specifically focused on panic disorder
n.a.
Global symptoms scales
n.a.
Scales specifically focused on agoraphobia
n.a.
Scales for panic attacks only
n.a.

Efficacy network

Acceptability network

95.24
4.76

19
–

100
–

17
–

100
–

66.67
14.29
19.05

13
3
3

68.42
15.79
15.79

17
–
–

100
–
–

12.5
32.35
55.15

13
31
59

12.62
30.1
57.28

12
30
53

12.63
31.58
55.79

45.59
39.71
14.71

50
39
14

48.54
37.86
13.59

47
35
14

48.96
36.46
14.58

n.a.
n.a.
n.a.
n.a.

63
20
16
4

61.17
19.42
15.53
3.88

n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.

n.a., not applicable; RCT, randomised controlled trial.
a. Only those RCTs that randomised participants to treatment with an antidepressant were considered (n = 21).
b. Includes the following combinations of formats: ‘individual versus guided self-help’, ‘group versus guided self-help’, ‘individual versus group’, ‘guided self-help versus unguided self-help’.

and S). After excluding studies that diagnosed participants by means
of DSM-III or DSM-III-TR, short-term psychodynamic therapy lost
its superiority over treatment as usual in terms of efficacy (supplementary Appendix M). Meta-regression analyses showed no covariate to act as an effect modifier (supplementary Appendix M).
Supplementary Appendix T lists the differences between the original protocol and this report.
Discussion
Summary of the evidence
In this NMA, behavioural therapy, CBT, short-term psychodynamic
therapy and cognitive therapy were superior to treatment as usual in
the treatment of the acute phase of panic disorder with or without
agoraphobia. At the same time, some of the most efficacious
(a)
Short-term
psychodynamic therapy
n = 171

Physiological therapy
n = 474
Behavioural therapy
n = 436
Cognitive therapy
n = 293

Interpersonal therapy
n = 43

Cognitive-behavioural
therapy
n = 3139

EMDR
n = 68
Waiting list
n = 1016

Third wave
psychotherapies
n = 96

(b)
Short-term
psychodynamic therapy
n = 179

Physiological therapy
n = 499
Behavioural therapy
n = 469

Interpersonal therapy
n = 43

Cognitive therapy
n = 287
Cognitive-behavioural
therapy
n = 2833

EMDR
n = 74
Third wave
psychotherapies
n = 89

Waiting list
n = 992

Psychoeducation
n =2 0

Antidepressants
n = 417

Antidepressants
n = 423

Psychoeducation
n = 20
Supportive
psychotherapy
n = 66

therapies were the lowest in terms of acceptability. For example,
behavioural therapy had the best efficacy point estimate but
proved to be poorly accepted, performing better than cognitive
therapy only. In terms of efficacy, the psychotherapies that outperformed treatment as usual had medium-to-large effect sizes.
Nonetheless, the CINeMA assessment showed very low-to-moderate confidence in the evidence, with no psychotherapy proving to
have high quality of evidence. No relevant differences emerged
when psychotherapies were compared head to head, except for
behavioural therapy and CBT, which performed particularly well
against physiological therapies and third-wave CBT. It should be
acknowledged that although psychodynamic therapy has its own
roots and tradition,169 the distinction between behavioural
therapy, cognitive therapy and CBT is not clear-cut. For example,
Clark’s cognitive therapy for panic disorder emphasises the cognitive aspects, marginalising the role of fear extinction through

Benzodiazepines
n = 16
Treatment as usual
n = 929

Placebo
n =1 62

Supportive psychotherapy
n = 81
Treatment as usual
n = 702

Benzodiazepines
n = 18
Placebo
Attention/
n = 146
psychological
placebo
n = 13

Fig. 2 Network plots of evidence for (a) efficacy and (b) acceptability.
The thickness of lines is proportional to the precision of each direct estimate and the size of circles is proportional to the number of studies including that treatment; n indicates the
number of participants who were randomly assigned to each treatment. Psychotherapies are represented as dark blue circles and controls as light blue circles.
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Behaviour
therapy

0.64
(0.46, 0.90)

1.25
(0.74, 2.11)

0.43
(0.18, 1.07)

0.43
(0.19, 0.98)

0.49
(0.28, 0.84)

0.53
(0.01, 26.23)

0.79
(0.54, 1.16)

0.48
(0.22, 1.04)

0.47
(0.22, 1.00)

0.71
(0.46, 1.10)

0.28
(0.06, 1.43)

0.86
(0.53, 1.41)

0.53
(0.35, 0.81)

0.52
(0.36, 0.75)

0.11
(0.01, 2.00)

–0.11
(–0.38, 0.15)

CBT

1.95
(1.27, 3.00)

0.68
(0.29, 1.57)

0.67
(0.32, 1.42)

0.76
(0.48, 1.20)

0.83
(0.02, 40.35)

1.23
(0.94, 1.61)

0.75
(0.38, 1.51)

0.73
(0.37, 1.45)

1.11
(0.84, 1.47)

0.44
(0.09, 2.15)

1.35
(0.94, 1.94)

0.83
(0.64, 1.07)

0.81
(0.65, 1.00)

0.17
(0.01, 3.07)

–0.20
–0.31
(–0.66, 0.04) (–0.50, 0.11)

Cognitive
therapy

0.35
(0.14, 0.89)

0.34
(0.14, 0.82)

0.39
(0.21, 0.72)

0.42
(0.01, 21.21)

0.63
(0.39, 1.03)

0.39
(0.17, 0.87)

0.38
(0.17, 0.82)

0.57
(0.37, 0.87)

0.23
(0.04, 1.17)

0.69
(0.44, 1.09)

0.42
(0.26, 0.70)

0.42
(0.26, 0.67)

0.09
(0.00, 1.62)

–0.34
–0.23
(–1.06, 0.37) (–0.91, 0.45)

–0.03
(–0.77, 0.70)

EMDR

0.99
(0.32, 3.06)

1.12
(0.43, 2.91)

1.22
(0.02, 65.25)

1.82
(0.75, 4.39)

1.11
(0.37, 3.31)

1.08
(0.37, 3.19)

1.65
(0.68, 3.99)

0.66
(0.11, 3.91)

1.99
(0.80, 4.97)

1.22
(0.51, 2.94)

1.20
(0.51, 2.81)

0.25
(0.01, 4.29)

–0.20
–0.09
0.11
0.14
(–1.26, 0.86) (–1.11, 0.94) (–0.96, 1.18) (–1.08, 1.37)

Interpersonal therapy

1.13
(0.47, 2.72)

1.23
(0.02, 64.74)

1.84
(0.83, 4.09)

1.12
(0.40, 3.12)

1.09
(0.39, 3.02)

1.66
(0.75, 3.71)

0.66
(0.12, 3.80)

2.01
(0.87, 4.64)

1.23
(0.56, 2.73)

1.21
(0.55, 2.64)

0.25
(0.01, 5.03)

–0.17
–0.06
0.14
0.17
(–0.71, 0.37) (–0.55, 0.44) (–0.43, 0.70) (–0.66, 1.01)

0.03
1.09
Psychodynamic
(–1.11, 1.17)
(0.02, 54.6)

1.63
(1.02, 2.59)

0.99
(0.44, 2.23)

0.96
(0.42, 2.20)

1.47
(0.86, 2.50)

0.59
(0.11, 3.02)

1.78
(0.99, 3.18)

1.09
(0.65, 1.84)

1.07
(0.65, 1.75)

0.22
(0.01, 4.19)

–0.45
–0.34
(–1.63, 0.73) (–1.49, 0.82)

–0.14
–0.11
(–1.33, 1.05) (–1.45, 1.24)

–0.25
(–1.80, 1.30)

–0.28
Psychoeduc1.49
(–1.53, 0.97)
(0.03, 73.38)
ation

0.91
0.88
(0.02, 47.22) (0.02, 45.79)

1.35
0.54
1.63
(0.03, 66.43) (0.01, 35.65) (0.03, 80.93)

1.00
0.98
0.20
(0.02, 48.40) (0.02, 48.09) (0.00, 25.95)

–0.52
–0.21
–0.18
–0.41
(–0.84, –0.20) (–0.68, –0.14) (–0.55, 0.12) (–0.90, 0.54)

–0.32
(–1.38, 0.73)

–0.35
(–0.87, 0.16)

0.61
(0.29, 1.28)

0.59
(0.28, 1.24)

0.90
(0.62, 1.32)

0.36
(0.07, 1.78)

1.09
(0.70, 1.71)

0.67
(0.46, 0.97)

0.66
(0.48, 0.90)

0.14
(0.01, 2.52)

–0.21
(–0.84, 0.42)

–0.10
0.10
0.13
(–0.70, 0.51) (–0.57, 0.76) (–0.77, 1.04)

–0.01
(–1.20, 1.18)

–0.04
0.24
(–0.73, 0.65) (–1.06, 1.54)

0.31
(–0.33, 0.96)

Supportive
psychotherapy

0.97
(0.37, 2.58)

1.48
(0.70, 3.13)

0.59
(0.11, 3.30)

1.79
(0.82, 3.93)

1.10
(0.52, 2.30)

1.08
(0.52, 2.22)

0.22
(0.01, 4.42)

–0.69
–0.57
–0.38
–0.34
(–1.29, –0.08) (–1.13, –0.02) (–1.00, 0.24) (–1.21, 0.52)

–0.49
(–1.65, 0.68)

–0.52
(–1.26, 0.23)

–0.16
–0.48
(–0.77, 0.44) (–1.30, 0.34)

Third-wave
CBT

1.53
(0.76, 3.07)

0.61
(0.11, 3.39)

1.85
(0.90,3.79)

1.13
(0.54, 2.35)

1.11
(0.54, 2.27)

0.23
(0.01, 4.54)

–0.35
(–0.73, 0.04)

–0.23
(–0.54, 0.07)

–0.04
–0.01
(–0.41, 0.33) (–0.74, 0.73)

–0.15
(–1.22, 0.92)

–0.18
0.10
(–0.75, 0.40) (–1.10, 1.30)

–0.14
0.34
Antidepress(–0.81, 0.53) (–0.26, 0.94)
ant

0.40
(0.08,1 .97)

1.21
(0.85, 1.72)

0.74
(0.51, 1.08)

0.73
(0.51, 1.03)

0.15
(0.01, 2.79)

–0.54
(–1.77, 0.70)

–0.42
(–1.63, 0.78)

–0.23
–0.19
(–1.47, 1.01) (–1.58, 1.19)

–0.34
–0.37
–0.09
–0.01
–0.33
0.15
(–1.92, 1.24) (–1.67, 0.94) (–1.76, 1.58) (–1.25, 1.22) (–1.68, 1.02) (–1.18, 1.48)

–0.19
(–1.43,1.05)

Benzodiazepine

3.03
(0.60, 15.27)

1.86
(0.38, 9.17)

1.82
(0.37, 8.93)

0.38
(0.01, 10.27)

Short-term
therapy

–0.07
Physiologic(–1.26, 1.11) al therapies

–0.24
(–1.52, 1.05)

0.17
(–0.20, 0.55)

–0.79
–0.68
–0.48
–0.45
(–1.25, –0.33) (–1.07, –0.28) (–0.91, –0.05) (–1.22, 0.33)

–0.59
(–1.69, 0.51)

–0.34
(–1.56, 0.88)

–0.27
–0.58
(–0.72, 0.19) (–1.30, 0.14)

–0.10
–0.44
–0.25
Placebo pill
(–0.74, 0.54) (–0.83, –0.05) (–1.52, 1.02)

0.61
(0.39, 0.95)

0.60
(0.40, 0.91)

0.12
(0.01, 2.32)

–0.78
–0.67
–0.47
–0.44
(–1.14, –0.42) (–0.95, –0.39) (–0.86, –0.09) (–1.17, 0.29)

–0.33
–0.58
–0.61
(–1.64, 0.48) (–1.15, –0.07) (–1.46, 0.79)

–0.26
–0.57
(–0.62, 0.10) (–1.23, 0.08)

–0.09
–0.43
–0.24
0.01
(–0.71, 0.53) (–0.84, –0.03) (–1.48, 0.99) (–0.47, 0.48)

Treatment
as usual

0.98
(0.70, 1.37)

0.20
(0.01, 3.75)

–1.14
–1.03
–0.83
–0.80
–0.94
–0.97
–0.69
–0.62
–0.93
–0.45
–0.79
–0.60
–0.35
–0.36
Waiting list
(–1.42, –0.86) (–1.21, –0.85) (–1.15, –0.51) (–1.47, –0.13) (–1.98, 0.10) (–1.49, –0.45) (–1.86, 0.48) (–0.91, –0.33) (–1.56, –0.31) (–1.02, 0.11) (–1.13, –0.46) (–1.82, 0.62) (–0.77, 0.07) (–0.68, –0.04)

0.21
(0.01, 3.79)

–

–

–

–

–

–0.62
(–1.25, 0.01)

–

–

–

–

–

–

–

–

–

Attention/
psychological
placebo

–

Fig. 3 Net league table of head-to-head comparisons.
In the central diagonal, dark blue cells indicate interventions, white cells indicate controls. Cells below the interventions/controls diagonal show efficacy: s.m.d. and 95% confidence
intervals are reported; s.m.d. < 0 favours the column-defining treatment. Cells above the interventions/controls diagonal show acceptability: relative risks (RRs) and 95% confidence
intervals are reported; RR < 1 favours the column-defining treatment. Statistically significant results are in bold, with the corresponding cells also darker. CBT, cognitive–behavioural
therapy; EMDR, eye-movement desensitisation and reprocessing.
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3W

0.88 (0.43,1.84)

64.2%

IPT

–0.58 (–1.64,0.48)

65.1%
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STPD
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–0.47 (–0.86,–0.09)
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Low
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1.00 (0.02,48.40)
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Very low

EMDR

–0.44 (–1.17,0.29)

56.6%
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1.21 (0.94,1.56)
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Fig. 4 Forest plots comparing each psychotherapy with treatment as usual for efficacy and acceptability with the corresponding ranking
probability (SUCRA) and certainty of evidence (GRADE), as assessed with the CINeMA appraisal, for each intervention.
SUCRA, surface under the cumulative ranking; GRADE, Grading of Recommendations Assessment, Development and Evaluation; CINeMA, Confidence in Network Meta-Analysis; BT,
behavioural therapy; CBT, cognitive–behavioural therapy; CT, cognitive therapy; EMDR, eye-movement desensitisation and reprocessing; IPT, interpersonal therapy; PE,
psychoeducation; PT, physiological therapy; SP, supportive therapy; STPD, short-term psychodynamic therapy; 3W, third-wave CBT; TAU, treatment as usual.
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habituation, but incorporates ‘behavioural experiments’.163,170 By
contrast, Beck’s cognitive therapy also makes extensive use of
behavioural skills.171 Finally, CBT is a psychotherapy that combines
cognitive and behavioural elements.172 It is therefore expected that
CBT and its behavioural and cognitive components taken separately
would have fairly similar effect sizes in terms of efficacy.
Furthermore, our results on the efficacy estimates of psychotherapies for panic disorder are similar to those found for generalised
anxiety disorder173 and social anxiety disorder,174 suggesting that
common therapy factors might play a greater role than specific
factors in the treatment of different anxiety disorders.175
For acceptability, most psychotherapies had similar effect sizes,
but behavioural therapy and CBT were less acceptable than most of
the other interventions. Furthermore, the evidence for cognitive
therapy, behavioural therapy and physiological therapies was
rated as high confidence, strengthening the link between efficacy
and poor acceptability for behavioural and cognitive therapy. By
principle, a high drop-out rate in psychotherapy trials does not
necessarily mean that the intervention is poorly acceptable. In contrast with what happens in psychopharmacology trials, participants
may drop out of psychotherapy not because of side-effects but
because they get better and do not feel the necessity to be
treated anymore. This could explain why some psychotherapies
had large effect sizes but also high attrition rates. Nonetheless,
among those studies reporting reasons for drop out such a
possibility was never mentioned. Instead, the most frequently
reported reasons for drop out were lost contact, personal or transportation difficulties and time demands. Regardless, only CBT and shortterm psychodynamic therapy performed better than treatment as
usual in terms of efficacy, being similar to the same reference comparison in terms of acceptability (although supported by only lowto-moderate confidence of evidence in both outcomes). In general,
these results were confirmed by the sensitivity analyses, with the
interesting finding that after removing high risk of bias RCTs the
overall effect of psychotherapies deflated, and only CBT and behavioural therapy remained significantly more efficacious than treatment
as usual. We acknowledge that sensitivity analyses showed a higher
degree of incoherence in comparison with primary analyses. Such a
finding may be due to the increase in the number of single-study
comparisons present in the sensitivity analyses.176
The findings of the present systematic review and NMA are
consistent with those from the randomised trials comparing psychotherapies head to head, and are also generally aligned with the
results of previous pairwise meta-analyses. For example, Mitte
et al177 found no differences between CBT and behavioural
therapy in terms of anxiety reduction, and Sánchez-Meca et al178
showed a general efficacy of psychological therapies for different
clusters of symptoms, with the most consistent results in favour
of the combination of exposure strategies with relaxation training
or breathing retraining techniques, or both. There is also one
Cochrane NMA on this topic, which was not able to provide
clear-cut suggestions for clinical practice.5 In the present review
we almost doubled the number of included RCTs, sharpening the
precision of the meta-analytic estimates especially for behavioural
therapy and short-term psychodynamic therapy. For example, the
Cochrane NMA called for new studies comparing CBT with
short-term psychodynamic therapy,5 and soon after its publication
a relatively large RCT comparing short-term psychodynamic
therapy with CBT was published.113 The results of this individual
study are consistent with those of the present review, pointing out
the slight superiority of CBT over panic-focused psychodynamic
psychotherapy in terms of symptom reduction. We further confirmed these findings with the pairwise meta-analysis confronting
CBT and short-term psychodynamic therapies head to head.
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Strengths and limitations of this research
To the best of our knowledge, this is the largest systematic review on
the efficacy and acceptability of psychotherapies for a specific
anxiety disorder. It compared psychotherapies for panic disorder
using an NMA methodology that included all available psychotherapies, administered in any delivery format, while keeping
in the network the contribution of studies that compared psychotherapies with pharmacotherapy to optimise the use of existing
evidence. With some negligible exceptions, we were adherent to a
protocol that we published in advance.8 We selected one outcome
measure for each study using a pre-planned hierarchy of rating
scales, giving priority to panic-specific scales, aiming to enhance
the clinical applicability of study findings. The inclusion of any
type of delivery format is another strength, as focusing on one delivery format only would have excluded a relevant proportion of
studies.
Despite these strengths, several limitations should be considered
when interpreting the results. First, the included RCTs were published over a long time span and this has inevitably introduced heterogeneity in terms of design, diagnostic criteria, follow-up periods
and outcomes. To investigate this possibility we conducted metaregression analyses to measure the potential impact of numerous
study characteristics on the results, but we did not find significant
associations. Heterogeneity could not be explained by the preplanned sensitivity analyses either. We acknowledge this as the
main limitation of the present study. The overall interpretation of
the findings should be cautious owing to the presence of statistical
heterogeneity in the efficacy analysis. When we removed the
studies in which participants were diagnosed by means of outdated
diagnostic manuals (i.e. DSM-III and DMS-III-TR), heterogeneity
remained significant but short-term psychodynamic therapy lost
its significance over treatment as usual. In light of the inconclusive
finding of a meta-regression that tested the potential impact of the
year of publication on treatment effect, such a result may be due to
the loss of statistical power after removing one155 of the five RCTs
on short-term psychodynamic therapy.39,105,113,114,155 Despite
that, the transitivity assumption appeared to be well preserved. In
line with this point, we think the all-encompassing consideration
of all the available delivery formats might explain at least part of
the statistical heterogeneity detected in the efficacy analysis.
Alhough there is evidence that different treatment delivery
formats of CBT might have different impacts on depressive symptoms,179 no investigation has been conducted on the same matter
for panic disorder so far. We highlighted that only 56% of the
included RCTs used the individual face-to-face format, while the
remaining 44% tested the validity of psychotherapies that used
other delivery formats. A meta-regression analysis showed no
impact of delivering the psychotherapy in person or remotely on
the efficacy of psychotherapies. At any rate, in the second part of
the overarching project described in the protocol,8 we plan to
deepen the topic by performing an NMA specifically focused on
treatment delivery modalities for CBT. Second, more than half of
the studies were judged to be at high risk of bias. We reason that
this finding should be viewed also in light of meticulous requirements of the second version of the Cochrane risk of bias tool
(RoB 2). Some of the key domains needed to grant a low risk of
bias status are seldom satisfied in psychotherapy trials, especially
those published before 2010. For example, the frequent failure to
report details of allocation concealment, and the low rates of
studies that analysed data in agreement with a pre-specified protocol, have negatively affected the overall risk of bias rating much
more than would have happened applying the first version of the
risk of bias tool. To counterweight the heavy impact of the risk of
bias evaluation on the CINeMA evaluation we decided to
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downgrade by half a point for ‘some concerns’ and by one point for
‘major concerns’. This allowed us to produce a clinically informative
open range of judgements instead of a less helpful series of very-lowconfidence ratings, flattened down by the hypertrophic influence of
the risk of bias evaluation. However, a sensitivity analysis showed
that outcomes did not change indicatively after removing high
risk of bias studies. Third, the imbalance in terms of number of participants between CBT and the other psychotherapies might have
affected the reliability of our findings owing to random errors
brought into the networks by the nodes with fewer participants
(cognitive therapy, behavioural therapy, psychodynamic therapy,
physiological therapy) and especially by those with fewer than 100
participants (interpersonal therapy, EMDR, third-wave CBT, psychoeducation, supportive therapy, benzodiazepines). Fourth, only
three direct comparisons included ten or more studies, so the risk
of publication bias could not be checked for the great majority of
the head-to-head comparisons. The only comparison for which a
small-study effect was suspected was CBT versus treatment as
usual, which was one of the key comparisons in the efficacy analysis.
Although there is the possibility that the SUCRA ranking of CBT
could be partly explained by a small-study effect, such a suspicion
arose from the analysis of 12 RCTs only. This number is just
above the threshold suggested for analysing publication bias.20
Thus, the output of the Egger’s regression test (P < 0.05) should
not be considered probative, and a small-study effect may be only
suspected. Furthermore, the possibility that the efficacy of CBT
over treatment as usual could be influenced by a small-study
effect was taken into account in the CINeMa appraisal. Fifth,
studies comparing psychotropic drugs head to head or against
placebo were not searched, so this review cannot be informative
on the efficacy and acceptability of antidepressants and benzodiazepines for panic disorder. We reasoned that studies allocating participants to pharmacotherapy versus placebo, without a
psychotherapy arm, might substantially differ from studies with a
psychotherapy arm, with a high risk of violating the transitivity
assumption required for an NMA.180,181 Sixth, most studies did
not include patients with comorbid disorders, which might alter
the external validity of the results. Last, the NMA approach is not
free from technical and theoretical shortcomings, including risks
of multiple statistical assumptions and the challenges in addressing
the problem of intransitivity and inconsistency.182

short-term and relatively inexpensive interventions that are easily
implemented after an adequate training.
Large, pragmatic and high-quality head-to-head studies comparing psychotherapies other than CBT are needed to overcome
the paucity of evidence for some interventions and to test therapy
working mechanisms, patient-defined outcomes and cost-effectiveness.189,190 As part of the results of this review, we abstracted information on the main characteristics, delivery modalities and
reference manuals for each psychotherapy intervention, thus
enhancing the understanding of treatment complexity, mechanism
of actions and active ingredients of each therapy. This information
will likely be beneficial to developers to inform updates to international and national guidelines from scientific organisations, to
researchers planning future investigations and to practising clinicians for the ultimate goal of improving mental healthcare.
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Clinical and research implications
Shedding light on the most appropriate psychotherapies in terms of
risk/benefit ratio is a priority that could reduce use of pharmacological strategies and discourage recourse to interventions not
backed by a sufficient evidence base.183 The finding that CBT and
short-term psychodynamic therapy may be regarded as reasonable
first-line psychotherapies in the acute phase of panic disorder has
clinical implications. In line with recommendations from current
guidelines,184–187 the present review strengthens the evidence base
on the efficacy of CBT, as we found moderate quality of evidence
pointing out that CBT has nearly 80% probability of being the
best treatment available for panic disorder based on the SUCRA
ranking convention. CBT ranked second to behavioural therapy,
and the credibility of evidence for the efficacy of behavioural
therapy was equal to that for CBT. Nonetheless, we found high confidence of evidence of the low acceptability of behavioural therapy
compared with treatment as usual. The findings of the present
review confirm the growing trend in favour of short-term psychodynamic psychotherapies as reliable first-line interventions for
panic disorder5 and in general for common mental disorders.188
Trials on manualised psychodynamic psychotherapy delivered
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