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ABSTRACT

Introduction: The objective was to evaluate
efficacy/safety of complementary and alterna-
tive medicine (CAM) methods for generalized
anxiety disorder (GAD) based on randomized
controlled trials in adults.
Methods: Data sources. Six electronic databases
(‘‘generalized anxiety (disorder)’’ and ‘‘random-
ized trial’’) and reference lists of identified
publications were searched to March 2017.

Study selection. Eligibility: full-text publications
(English, German language); CAM versus con-
ventional treatment, placebo/sham or no treat-
ment; GAD diagnosed according to standard
criteria; and a validated scale for disease sever-
ity. Of the 6693 screened records, 32 were
included (18 on biologically-based therapies,
exclusively herbal preparations; eight on
manipulative and body-based therapies; and
three on alternative medical systems and three
on mind–body therapies). Data extraction.
Cochrane Collaboration methodology was used
for quality assessment and data extraction.
Results: Direct comparisons of Kava Kava (Piper
methysticum) extracts to placebo (4 quality trials,
n = 233) were highly heterogeneous. Network
meta-regression reduced heterogeneity and
suggested a modest Kava effect [end-of-treat-
ment Hamilton Anxiety scale score difference
adjusted for baseline scores and trial duration:
- 3.24 (95% CI - 6.65, 0.17; P = 0.059), Kava
Kava 4 arms, n = 139; placebo 5 arms, n = 359].
Lavender (Lavandula angustifolia) extract (1
quality trial, 10 weeks, n = 523) and a combi-
nation of extracts of C. oxycantha, E. californica
and magnesium (1 quality trial, 12 weeks,
n = 264) were superior to placebo and bal-
neotherapy was superior to paroxetine (1 qual-
ity trial, 8 weeks, n = 237) indicating efficacy.
All other trials were small and/or of modest/low
quality and/or lacked assay sensitivity. Safety
reporting was poor.

Enhanced content To view enhanced content for this
article go to https://doi.org/10.6084/m9.figshare.
5896606.
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Center for Palliative Medicine, Medical Ethics and
Communication Skills (CEPAMET), Zagreb
University School of Medicine, Zagreb, Croatia

I. Cerovečki
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Conclusion: Evidence about efficacy/safety of
most CAM methods in GAD is limited. Appar-
ent efficacy of certain herbal preparations and
body-based therapies requires further
confirmation.

Keywords: Complementary and alternative
medicine; Generalized anxiety disorder; Meta-
analysis; Systematic review; Psychiatry

INTRODUCTION

It is estimated that anxiety disorders affect over
a tenth of the population with increasing inci-
dence [1, 2]. At the same time, they are under-
recognized and under-treated and quality of
care for the affected individuals is inadequate
[3]. Anxiety is disabling for different dimensions
of everyday life, reduces productivity and
increases the risk of other diseases [4]. Among
anxiety disorders, generalized anxiety disorder
(GAD) has the highest prevalence: according to
some reports, it affects 4–6% of the general
population [5].

Recommended treatments for anxiety disor-
ders include cognitive–behavioral therapy
(CBT) and medications, primarily antidepres-
sants and benzodiazepines. The latter have
proven efficacy; however, they are associated
with serious adverse effects and substantial
limitations in application [6–8]. Non-pharma-
cological techniques are also efficient, some of
them even superior to medication, yet, due to
socioeconomic and other obstacles, a sizeable
proportion of patients do not experience their
benefits [9]. Combination of conventional
treatments relieves symptoms in 50–65% of the
patients, although many continue experiencing
symptoms despite the treatment [10]. Conse-
quently, there is a constant rise in interest for
alternative treatment options. Some of them, in
particular herbal remedies, are known as folk
medicine and have been used for centuries
[11, 12]. However, efficacy and safety of alter-
native methods have only been adequately
addressed in clinical trials over the past
10–15 years [13]. According to the National
Center for Complementary and Alternative
Medicine of the National Institutes of Health

(NIH), complementary and alternative (CAM)
treatment methods are classified into five
groups: (1) natural remedies (food supplements,
herbaceuticals, etc.); (2) mind and body medi-
cine (meditation, acupuncture); (3) manipula-
tive and body-based procedures (spinal
manipulation, massage, etc.); (4) complete
medical systems (traditional Chinese medicine,
Ayurvedic medicine, etc.); and (5) other CAM
methods (e.g., light therapy, etc.) [14, 15]. There
are several major reasons to perform a compre-
hensive systematic review of CAM methods for
the treatment of GAD in order to assess their
efficacy and safety. Firstly, anxious individuals
are prone to using CAM methods—it is esti-
mated that half of them use a CAM treatment
[16–19]. Secondly, it is estimated that half of
GAD patients simultaneously use conventional
and alternative treatments and there is a lack of
studies which assess risks and benefits of such
combined strategies [20]. Thirdly, the number
of trials of CAM methods in GAD is rising, as is
the number of the used CAM modalities [21].

The present systematic review aims to eval-
uate empirical evidence of clinical efficacy and
safety of CAM methods in the treatment of GAD
in adults, as assessed in randomized controlled
trials (RCTs).

METHODS

Eligibility Criteria

Eligible for inclusion were RCTs comparing the
efficacy and/or safety of any CAM treatment,
alone or in a combination with another con-
ventional or CAM treatments to a conventional
treatment or a combination of treatments, pla-
cebo/sham treatments or no treatment in adults
(C 18 years of age) with GAD diagnosed
according to one of the defined criteria: Diag-
nostic and Statistical Manual of Mental Disor-
ders (DSM), Chinese Classification of Mental
Disorders (CCDM) or International Classifica-
tion of Diseases (ICD). CAM interventions were
defined as all treatments not listed as standard
in the National Institute for Health and Care
Excellence (NICE) guidelines [22]. Patients had
to be free of psychiatric comorbidities such as
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bipolar disorder, schizophrenia, major depres-
sive disorder, posttraumatic stress disorder,
organic brain syndrome or substance abuse, and
condition severity had to be assessed using one
of the established validated anxiety rating
scales. Studies had to be published in full-text in
the English or German languages.

Outcomes

When symptom alleviation was the trial objec-
tive, primary outcome was reduction of anxiety
(vs. baseline) or alternatively severity of anxiety
at the end of treatment, quantified using the
scale defined as a ‘‘primary instrument’’ in the
trial. We used the former outcome whenever
reported so that standard deviation (SD) could
be reliably extracted, but avoided rough
approximations based on summary baseline
and end-of-study data or SD imputations—in
such cases, we preferred straightforward repor-
ted end-of-study anxiety scores. Secondary
outcome was the proportion of patients
responding to treatment (as per the definition
in the trial). For ‘‘withdrawal trials’’ (patients
with controlled symptoms switched to the
test/control treatment to assess the ability to
prevent relapse), the outcome was risk (hazard)
of relapse. Incidence or incidence rate of
adverse events (AEs) was considered in all trials.

Information Sources and Literature Search

We searched six electronic databases [Medline,
Web of Science, EBSCO (Academic Search
Complete, CINHAL and ERIC), Scopus—Health
Sciences, Google Scholar and all Cochrane
Library] up to March 2017 using the following
key words: ‘‘generalized anxiety’’ OR ‘‘general-
ized anxiety disorder’’ AND ‘‘randomized trial’’.
Such a broad and nonspecific strategy was used
to ensure that relevant trials and all evaluated
CAM interventions were identified. We also
manually searched the reference lists of identi-
fied publications and previously published sys-
tematic reviews. Only published data were used
in this review. In the case of multiple publica-
tions on the same trial, the one with the most
complete data was used.

Study Selection and Data Extraction

Using the pre-specified strategy and eligibility
criteria, literature search, study selection and
data extraction were performed independently
by two reviewers. Disagreements were resolved
by a consensus. One reviewer entered data into
a predefined spreadsheet and the second
reviewer checked the entries for accuracy. The
following was extracted from each trial: (1) data
on participants (number, age, gender per group,
diagnostic criteria); (2) trial data (design, dura-
tion); (3) intervention data (type, dosing and
dosing schedule/mode of administration); and
(4) predefined primary and secondary out-
comes. For anxiety severity scores, data were
extracted as mean ± SD for the number of
patients reported; for the proportion of
responders and the incidence of AEs, data were
extracted as n/N using all patients who received
the assigned treatment as a denominator; and
for the risk of relapse, data were extracted as the
effect measure. Outcome data extraction was
carried out using the Cochrane Collaboration
methodology [23].

Assessment of the Risk of Bias (Study
Quality)

In a non-blinded manner, two investigators
independently assessed study quality using the
Cochrane Collaboration risk of bias tool to
evaluate the quality of randomization, alloca-
tion concealment (sampling), blinding of par-
ticipants and personnel (performance), blinding
of outcome assessment (detection), complete-
ness of outcome data (attrition) and reporting.
Disagreements were resolved by a consensus.

Data Synthesis (Meta-analysis)

For direct pairwise comparative trials of a rea-
sonable clinical homogeneity, we anticipated
standard random-effects meta-analysis to gen-
erate pooled estimates of efficacy outcomes:
weighted (or standardized) mean difference;
and Mantel–Haenszel odds ratio and inverse
variance method for (log) hazard ratios. How-
ever, we used the

Adv Ther



Hartung–Knapp–Sidik–Jonkman correction for
the standard error of the estimate [24]. Where
three or more trials were available, we also
determined prediction intervals as the best
illustration of the heterogeneity of effects [25].
Only one treatment (Kava Kava) was evaluated
in three or more trials of the same design and
comparator (placebo), but the number of trials
and patients was small; trials varied in duration
and the reported primary efficacy outcome was
end-of-treatment anxiety score (with different
baseline scores across trials). Conventional
pooled estimates of differences versus placebo
were imprecise and highly heterogeneous. We
attempted to improve the estimates by ‘‘bor-
rowing’’ additional information from active-
controlled Kava Kava trials and placebo-con-
trolled trials of other biologically-based treat-
ments, and by adjusting the estimates for
baseline scores and trial duration using network
meta-regression. For this purpose, we used the
approach based on reconstructed patient-level
data [26]. For binary outcomes, a study is
reconstructed so that each contributing patient
is represented by a record with a variable rep-
resenting the study, a variable representing the
treatment, and a variable depicting the out-
come. For continuous outcomes (summarized as
mean ± SD), a study is reconstructed so that for
each arm a sample from a normal distribution
with these parameters is drawn (n = number of
subjects per arm) and a difference in mean (SD)
of the drawn sample versus the reported
parameters is adjusted for using linear transfor-
mation [26]. The method essentially provides
the option of individual (notional) patient-level
analysis. Patient-level covariates are not avail-
able, but may be substituted by average values
by arm [26]. The method maintains random-
ization, allows that each patient contributes
equally to the estimates, and allows for the
inclusion of two- and multi-arm studies to
generate direct, indirect, arm-level and com-
bined estimates [26]. Originally, the method is a
generalization of the fixed-effect meta-analysis.
Considering clinical heterogeneity of the
included studies, we considered it more appro-
priate to apply random-effects analysis (re-
stricted maximum likelihood estimation) by
fitting generalized linear mixed models to

binary [27] or general linear mixed models to
continuous data [28] with study 9 treatment as
a random effect. Where feasible, random-effects
pooled estimates of treatment differences in
incidence of AEs (Mantel–Haenszel relative risk)
or incidence of AEs by treatment (Free-
man–Tukey double-arcsine transformation)
were generated. We used CMA v.3 (Biostat
Englewood, NJ, USA) for standard meta-analysis
and SAS for Windows 9.4 (SAS, Cary, NC, USA)
for regression-based analysis (procglimmix, proc
mixed).

Grading the Evidence

Paucity of RCTs of the same design and com-
parator prevented the intended formal assess-
ment of ‘‘body of evidence’’ for individual CAM
treatments using the GRADE system. However,
we attempted to assess the level of (un)certainty
about efficacy/lack of efficacy of a particular
treatment by considering individual trials with
respect to quality (risk of bias), precision and
firmness/fragility (in particular for proportions)
of the estimates (determined by sample sizes)
and consistency of findings when more than
one trial by treatment was available. For trials
claiming efficacy based on ‘‘no statistically sig-
nificant difference’’ versus a presumed active
comparator, we considered evidence of assay
sensitivity and the presence/absence of defined
equivalence/non-inferiority margins.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not involve any new studies on
humans or animals performed by any of the
authors.

RESULTS

Study Eligibility

Of the 7781 identified records (7734 electronic
databases, 47 other sources) (Fig. 1), 6693 non-
duplicates were screened, 54 were retrieved in
full-text and 22 were excluded (Supplementary
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eAppendix 1) resulting in 32 included RCTs
[29–60] (Fig. 1). Most trials (n = 18) evaluated
biologically-based therapies [29–46], i.e., oral
herbal preparations with extracts of Kava Kava
(Piper methysticum), Lavender (Lavandula

angustifolia), Galphimia glauca and Chamomile
(Matricaria chamomilla) evaluated in more than
one trial (Fig. 1). Manipulative and body-based
therapies were evaluated in eight [47–54] and
alternative medical systems [55–57] and

Fig. 1 PRISMA flow diagram. GAD general anxiety disorder, CAM complementary and alternative medicine, RCT
randomized controlled trial, C. oxycantha Crataegus oxycantha, E. californica Eschscholtzia californica

Adv Ther



T
ab
le
1

M
ai
n
ch
ar
ac
te
ri
st
ic
s
of

th
e
in
cl
ud
ed

ra
nd

om
iz
ed

co
nt
ro
lle
d
tr
ia
ls

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

B
io
lo
gi
ca
lly
-b
as
ed

th
er
ap
ie
s

V
ol
z
[2
9]

D
SM

-I
II
-R

24
-w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

73
53
.9
±

16
.3

K
av
a
K
av
a
ex
tr
ac
t

3
9

70
m
g
ka
va
-

la
ct
on
es
;
n
=

52

PB
O

n
=

49
H
A
M
-A

H
A
M
-A

su
bs
co
re
s,

C
G
I,
SC

L
-

90
-R
,B

f-
S

M
al
sc
h
[3
0]

D
SM

-I
II
-R

5-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

37
.5

21
–7

5
K
av
a
K
av
a
ex
tr
ac
t

1
9

35
to

3
9

70
m
g

ka
va
-la
ct
on
es
;
n
=

20

PB
O

n
=

20
H
A
M
-A
,

B
f-
S

E
A
A
S,

C
G
I

C
on
no
r
[3
1]

D
SM

-I
V

3-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

82
51
.7
±

11
.6
;
31
–7

5
K
av
a
K
av
a
ex
tr
ac
t

2
9

70
to

2
9

14
0

ka
va
-la
ct
on
es
;
n
=

19

PB
O

n
=

18
H
A
M
-A
,

H
A
D
S

SA
R
A

Sa
rr
is
[3
2]

D
SM

-I
V

6-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

65
30
.1
?

8.
8

K
av
a
K
av
a
ex
tr
ac
t

2
9

60
to

2
9

12
0
m
g

ka
va
-la
ct
on
es
;
n
=

27

PB
O

n
=

31
H
A
M
-A

B
A
I, M
A
D
R
S

W
he
at
le
y
[3
3]

D
SM

-I
V

2-
w
ee
k,

op
en
,

2
9

2

cr
os
s-
ov
er
,

n
=

24

37
.5

41
.4
±

13
.2
;

23
–6

6

K
av
a
K
av
a
ex
tr
ac
t

1
9

12
0
m
g
ka
va
-

la
ct
on
es

K
av
a
ex
tr
ac
t
3
9

45
m
g

H
A
M
-A

B
oe
rn
er

[3
4]

IC
D
-1
0

8-
w
ee
k,

D
B
,

pa
ra
lle
l,

3-
ar
m

84
.3

20
–7

1
K
av
a
K
av
a
ex
tr
ac
t

1
9

12
0
m
g
ka
va
-

la
ct
on
es
;
n
=

43

B
U
SP

2
9

5
m
g
n
=

43

O
PI
P
2
9

50
m
g
n
=

43

H
A
M
-A

B
O
E
A
S,

SA
S,

C
G
I,

B
f-
S,

SF
-B
,

A
L

W
oe
lk

[3
5]

D
SM

-I
V

6-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

76
.6

21
–6

5
L
av
an
du
la

an
gu
sti
fo
lia

ex
tr
ac
t
1
9

80
m
g;

n
=

40

L
O
R
A
Z
1
9

0.
5
m
g

n
=

37

H
A
M
-A

C
G
I,
SA

S,

PS
W
Q
-

PW
,S

f-
36
,

Sl
ee
p
D
ia
ry

Adv Ther



T
a
b
le
1

co
nt
in
ue
d

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

K
as
pe
r
[3
6]

D
SM

-I
V
-

T
R

10
-w
ee
k,

D
B
,

pa
ra
lle
l,

4-
ar
m

71
.4

45
.8
±

12
.0

L
av
an
du
la

an
gu
sti
fo
lia

ex
tr
ac
t
1
9

16
0
m
g;

n
=

12
8
or

1
9

80
m
g;
n
=

13
5

PA
R
O
X

1
9

20
m
g

n
=

13
7

PB
O

n
=

13
6

H
A
M
-A

C
A
S,

H
A
M
-

D
,C

G
I,

SD
S,

Sf
-3
6,

PW
C
-2
0

H
er
re
ra

[3
7]

D
SM

-I
V

4-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

76
.9

37
.8
±

11
.3

G
al
ph
im
ia

gl
au
ca

ex
tr
ac
t

2
9

1
34
8
lg

ga
lp
hi
m
in

B
;
n
=

72

L
O
R
A
Z
2
9

1
m
g

n
=

80

H
A
M
-A

C
G
I,
PG

E

H
er
re
ra

[3
8]

D
SM

-I
V

12
-w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

85
.3

40
±

10
.8

G
al
ph
im
ia

gl
au
ca

ex
tr
ac
t

2
9

1
to

2
9

2
17
5
lg

ga
lp
hi
m
in

B
;
n
=

94

L
O
R
A
Z
2
9

1
to

2
9

2

0.
5
m
g;
n
=

97

H
A
M
-A

C
G
I,
PG

I,

to
le
ra
bi
lit
y

A
m
st
er
da
m

[3
9]

D
SM

-I
V

8-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

49
.7

45
.7
±

12
.8

C
ha
m
om

ile
ex
tr
ac
t

1
9

1
to

5
9

1
2.
6
m
g

ap
ig
en
in
;
n
=

28

PB
O

n
=

29
H
A
M
-A

B
A
I,
PG

W
B
,

C
G
I-
S,

to
le
ra
bi
lit
y

M
ao

[4
0]

D
SM

-I
V

25
-w
ee
k,

w
it
hd
ra
w
al

D
B
pa
ra
lle
l,

2-
ar
m

69
.9

47
.3
±

15
.4

C
ha
m
om

ile
ex
tr
ac
t

3
9

1
6
m
g
ap
ig
en
in
;

n
=

46

PB
O

n
=

47
C
G
I-
S,

SC
ID

-I

G
A
D
-7
,

PG
W
B
,

H
A
M
-A
,

B
A
I,
T
E
SS

H
an
us

[4
1]

D
SM

-I
II
-R

12
-w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

81
44
.6
;
18
–8

2
C
ra
ta
ge
us

ox
ya
ca
nt
ha

75
m
g
?

E
sc
hs
ch
ol
tz
ia

ca
lif
or
ni
ca

20
m
g

ex
tr
ac
ts
?

M
g2

?

75
m
g
2
9

2
ca
ps
ul
es
;

n
=

13
0

PB
O

=
13
4

H
A
M
-A

Pa
ti
en
t
se
lf-

as
se
ss
m
en
t

V
A
S
sc
or
e,

C
G
I

Sa
yy
ah

[4
2]

D
SM

-I
V
-

T
R

8-
w
ee
k,

ad
d-

on
,D

B
,

pa
ra
lle
l,

2-
ar
m

48
.6

25
.5
±

3.
3

E
ch
iu
m

am
on
eu
m

3
9

75
0
m
g

ex
tr
ac
t
?

FL
U
O
X

1
9

20
m
g;
n
=

19

PB
O

?
FL

U
O
X

1
9

20
m
g
n
=

18

H
A
M
-A

Adv Ther



T
a
b
le
1

co
nt
in
ue
d

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

Pa
rk

[4
3]

D
SM

-I
V

8-
w
ee
k,

D
B
,

pa
ra
lle
l,

3-
ar
m

76
.2

39
.2
±

11
.4

M
ix
ed

ex
tr
ac
ta
10

he
rb
s

3
9

7.
7
g

In
di
vi
du
al
ex
tr
ac
ti
on
;

n
=

49

Si
m
ul
ta
ne
ou
s
ex
tr
ac
ti
on
;

n
=

49

PB
O

n
=

49
H
A
M
-A

K
-S
T
A
I,

PS
Q
I,

K
-B
D
I,

SC
L
-9
0-
R
,

W
H
O
-

Q
O
L
-

B
R
E
F

A
kh
on
dz
ad
eh

[4
4]

D
SM

-I
V

4-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

55
.6

19
–4

7
Pa

ssi
flo
ra

in
ca
rn
at
a

ex
tr
ac
t
1
9

45
dr
op
s;

n
=

18

O
X
A
Z
1
9

30
m
g

n
=

18

H
A
M
-A

A
nd

re
at
in
i

[4
5]

D
SM

-I
II
-R

4-
w
ee
k,

D
B
,

pa
ra
lle
l,

3-
ar
m

52
.8

41
.1
±

9.
3

V
al
er
ia
na

ex
tr
ac
t

1-
3
9

50
m
g;
n
=

12

D
IA
Z
1-
3
9

2.
5
m
g

n
=

12

PB
O

n
=

12

H
A
M
-A

ST
A
I

W
an
g
[4
6]

D
SM

-I
V

24
?
24
-w
ee
k

w
it
h-

dr
aw

al
,

op
en
,p

ar
a-

lle
l,
ad
d-
on
,

2-
ar
m

43
.9

37
.3
±

13
.0

C
og
ni
ti
ve

th
er
ap
y
?

2
9

10
g

cr
ud
e
po
w
de
r
m
ix

of

14
he
rb
s;
n
=

93

C
og
ni
ti
ve

th
er
ap
y
?

PA
R
O
X

1
9

20
to

1
9

60
m
g

n
=

10
9

H
A
M
-A
,

SA
S

M
an
ip
ua
ti
ve

an
d
bo
dy
-b
as
ed

th
er
ap
ie
s

E
ic
h
[4
7]

IC
D
-1
0

4-
w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

57
.1

43
.1
±

13
.5

A
cu
pu
nc
tu
re

9
10
;

n
=

7

Sh
am

ac
up
un

ct
ur
e;

n
=

6

C
G
I

H
A
M
-A
,

H
A
M
-D

,

B
f-
S,

B
-L

M
er
om

[4
8]

D
SM

-I
V

8-
w
ee
k,

op
en
,

pa
ra
lle
l,

2-
ar
m

78
.4

39
.0
±

11
.9

E
xe
rc
is
e-
en
ha
nc
ed

co
gn
it
iv
e
be
ha
vi
or
al

th
er
ap
y;
n
=

11

C
og
ni
ti
ve

be
ha
vi
or
al

th
er
ap
y
?

ed
uc
at
io
na
l

m
ee
ti
ng
s;
n
=

15

D
A
SS
-

21

T
im

e
w
al
ki
ng

fo
r

‘‘r
ec
re
at
io
n’
’

Adv Ther



T
a
b
le
1

co
nt
in
ue
d

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

D
ub
oi
s
[4
9]

D
SM

-I
V

8-
w
ee
k,

op
en
,

pa
ra
lle
l,

2-
ar
m

76
.4

51
.7
±

11
.4

B
al
ne
ot
he
ra
py

da
ily

3
w
ee
ks
;
n
=

11
7

PA
R
O
X

20
-5
0
m
g/
da
y;

n
=

12
0

H
A
M
-A

M
A
D
R
S,

C
G
I-
S,

C
G
I-
I,

B
A
T
E
,

ST
A
I

Sh
er
m
an

[5
0]

D
SM

-I
V

12
-w
ee
k,

op
en
,

pa
ra
lle
l,

3-
ar
m

76
.5

42
.9
±

11
.4

T
he
ra
pe
ut
ic
m
as
sa
ge

9
10
;
n
=

22

T
he
rm

ot
he
ra
py

9
10
;

n
=

23

R
el
ax
in
g
ro
om

9
10
;

n
=

22

H
A
M
-A

ST
A
I,
H
A
M
-

D
,Q

ID
S-

SR
,P

O
M
S,

Q
-L
E
S-
Q

H
er
ri
ng

[5
1]

D
SM

-I
V

6-
w
ee
k,

as
se
ss
or

B
,

pa
ra
lle
l,

3-
ar
m

10
0

23
.5
±

9.
9

T
w
ic
e/
w
ee
k
ex
er
ci
se
:

ae
ro
bi
c
n
=

10
or

re
si
st
an
ce

n
=

10

N
o
tr
ea
tm

en
t

(p
os
tp
on
ed

tr
ea
tm

en
t)
;
n
=

10

A
ID

S-
IV

PD
SQ

,

PS
Q
W
,

B
D
I-
II

M
a
[5
2]

C
C
D
M
-3

4-
w
ee
k,

as
se
ss
or

B
,

pa
ra
lle
l,

2-
ar
m

45
.7

22
–6

4
C
hi
ne
se

bl
oo
dl
et
ti
ng

th
ri
ce
/

w
ee
k
?

PA
R
O
X

20
m
g/
da
y;
n
=

35

PA
R
O
X

20
m
g/
da
y;

n
=

35

SA
S

SA
S
ef
fe
ct
iv
e

ra
te

Jo
ns
so
n
[5
3]

N
A

24
-w
ee
k,

op
en
,

pa
ra
lle
l,

2-
ar
m

72
43
.0
±

13
.4

Fl
ot
at
io
n
in

sa
lt-

sa
tu
ra
te
d
w
at
er

9
12

ov
er

4
w
ee
ks
;
n
=

25

N
o
tr
ea
tm

en
t

(p
os
tp
on
ed

tr
ea
tm

en
t)
;
n
=

25

G
A
D
-Q

-

IV
,

PS
W
Q

M
A
D
R
S-
S,

PS
Q
I,

D
E
R
S,

M
A
A
S,

E
D
N

R
ap
pa
po
rt

[5
4]

D
SM

-I
V

12
-w
ee
k,

as
se
ss
or

B
,

pa
ra
lle
l,

2-
ar
m

75
36
.7
±

16
.8

Sw
ed
is
h
m
as
sa
ge

da
ily
;

n
=

23

Sh
am

(l
ig
ht

to
uc
h)
;

n
=

24

H
A
M
-A

ST
A
I,
H
A
M
-

D
,Q

ID
S-

SR
,P

O
M
S,

Q
-L
E
S-
Q

Adv Ther



T
a
b
le
1

co
nt
in
ue
d

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

A
lte
rn
at
iv
e
m
ed
ic
al
sy
st
em

s

B
on
ne

[5
5]

D
SM

-I
V

10
-w
ee
k,

D
B
,

pa
ra
lle
l,

2-
ar
m

59
.1

46
.1
±

12
.9

H
om

eo
pa
th
ic
or
al

re
m
ed
y
1
9

da
y;

n
=

22

PB
O
;
n
=

22
H
A
M
-A

H
A
M
-D

,

B
D
I,
ST

A
I,

B
SI
,

PG
W
B
,

V
A
S

T
ub
ak
i
[5
6]

D
SM

-I
V

T
R

4-
w
ee
k,

op
en
,

pa
ra
lle
l,

3-
ar
m

18
.1

28
.2
±

5.
7

A
yu
rv
ed
ic
or
al
b

2
9

10
0
m
g/
da
y

n
=

24
;

O
ra
l?

dr
ip
pi
ng

m
ed
ic
at
ed

oi
l
on

fo
re
he
ad

(1
st
w
ee
k)
;

n
=

24

C
L
O
N
A
Z

0.
25

?
0.
5
m
g/
da
y;

n
=

24

H
A
M
-A
.

C
G
I-
I,

B
A
I

B
D
I,
E
SS
,

W
H
O
-

Q
oL

-

B
R
E
F,

C
G
I-
S,

C
G
I-
I

G
up
ta

[5
7]

D
SM

-I
V

T
R

11
-w
ee
k,

si
ng
le

bl
in
dc

pa
ra
lle
l,

2-
ar
m

54
.4

N
A

A
yu
rv
ed
ic
pr
ep
ar
at
io
n

or
al
3
9

1
g/
da
y;

n
=

57

Pl
ac
eb
o;

n
=

57
H
A
M
-A

M
in
d–

bo
dy

th
er
ap
ie
s

Z
ha
ng

[5
8]

C
C
D
M
-2
-

R

24
-w
ee
k,

op
en
,

pa
ra
lle
l,

3-
ar
m

44
.1

34
.8
±

11
.3

C
hi
ne
se

co
gn
it
iv
e

ps
yc
ho
th
.(
C
T
C
P)

1-
2

ti
m
es
/w

ee
k;

n
=

46

D
IA
Z
E
q.
10
-

20
m
g/
da
y;
n
=

48

D
IA
Z
eq
.?

C
T
C
P;

n
=

49

SC
L
-9
0

E
PQ

,C
SQ

,

T
yp
e
A

pe
rs
on
al
it
y

sc
al
e

Adv Ther



T
a
b
le
1

co
nt
in
ue
d

M
ai
n
st
ud

y
pr
op

er
ti
es

Su
bj
ec
ts

T
re
at
m
en
ts
,
nu

m
be
r
of

ra
nd

om
iz
ed

pa
ti
en
ts

A
ss
es
sm

en
ts

A
ut
ho

r,
ye
ar

(r
ef
er
en
ce
s)

D
ia
gn
os
ti
c

cr
it
er
ia

D
es
ig
n

W
om

en
(%

)
A
ge

(y
ea
rs
)

m
ea
n
–
SD

;
ra
ng
e

T
es
t
da
ily

do
se

(u
nl
es
s

st
at
ed

ot
he
rw

is
e)

C
on

tr
ol

P
ri
m
ar
y

Se
co
nd

ar
y

K
os
zy
ck
i
[5
9]

D
SM

-I
V

12
-w
ee
k,

op
en
,

pa
ra
lle
l,

2-
ar
m

59
.1

43
.5
±

14
.4

M
ul
ti
fa
it
h
sp
ir
it
ua
lly
-

ba
se
d
in
te
rv
en
ti
on

1/
w
ee
k;

n
=

11

C
og
ni
ti
ve

be
ha
vi
or
al

th
er
ap
y
1/
w
ee
k;

n
=

11

H
A
M
-A
,

PS
W
Q

C
G
I-
S,

IU
S,

B
D
I,
SA

S-

SR
,

K
os
zy
ck
i
[6
0]

D
SM

-I
V

12
-w
ee
k,

op
en
,

pa
ra
lle
l,

2-
ar
m

65
.2

42
.4
±

16
.6

M
ul
ti
fa
it
h
sp
ir
it
ua
lly
-

ba
se
d
in
te
rv
en
ti
on

1/
w
ee
k;

n
=

11

Su
pp
or
ti
ve

ps
yc
ho
th
er
ap
y
1/
w
ee
k;

n
=

12

H
A
M
-A
,

PS
W
Q

C
G
I-
S,

IU
S,

B
D
I,
SA

S-

SR
,D

SE
S,

A
U
IE

A
sse
sso
r
B

as
se
ss
or
-b
lin

d,
B
U
SP

bu
sp
ir
on
e,

C
C
D
M

C
hi
ne
se

C
la
ss
ifi
ca
ti
on

an
d
D
ia
gn
os
ti
c
C
ri
te
ri
a
fo
r
M
en
ta
l
D
is
or
de
rs

(2
nd

ed
it
io
n,

re
vi
se
d;

3r
d
ed
it
io
n)
,

C
L
O
N
A
Z
cl
on
az
ep
am

,
D
B
do
ub
le
-b
lin

d,
D
IA
Z
di
az
ep
am

,
D
SM

(I
II
,
II
I-
R
,I
V
,
IV
-T
R
)
D
ia
gn
os
ti
c
an
d
st
at
is
ti
ca
l
m
an
ua
l
of

m
en
ta
l
di
so
rd
er
s
(3
rd
,4

th
ed
it
io
n,

re
vi
si
on
,t
ex
t
re
vi
si
on
),
FL

U
O
X
flu
ox
et
in
e,
IC
D

In
te
rn
at
io
na
lc
la
ss
ifi
ca
ti
on

of
di
se
as
es
,L

O
R
A
Z
lo
ra
ze
pa
m
,O

PI
P
op
ip
ra
m
ol
,O

X
A
Z
ox
az
ep
am

,P
A
R
O
X
pa
ro
xe
ti
ne
,

PB
O

Pl
ac
eb
o

Ps
yc
hi
at
ri
c
to
ol
s:
A
ID

S-
IV

A
nx
ie
ty

D
is
or
de
rs
In
te
rv
ie
w
Sc
he
du
le
,A

L
qu
al
it
y
of

lif
e
qu
es
ti
on
na
ir
e,
A
U
IE

ag
e
un

iv
er
sa
l
in
tr
in
si
c–
ex
tr
in
si
c
sc
al
e,
B
A
I
B
ec
k
an
xi
et
y

in
ve
nt
or
y,
B
A
T
E
bo
ni
s
an
xi
et
y
tr
ai
t-
st
at
e,
B
f-S

su
bj
ec
ti
ve

w
el
l-b

ei
ng

sc
al
e,
B
-L

B
es
ch
w
er
de
n
L
is
te
,B

O
E
A
S
bo
er
ne
r
an
xi
et
y
sc
al
e,
B
SI

br
ie
f
sy
m
pt
om

in
ve
nt
or
y,
C
A
S

co
vi
an
xi
et
y
sc
al
e,
C
G
I
cl
in
ic
al
gl
ob
al
im

pr
es
si
on

(I
im

pr
ov
em

en
t,
S
se
ve
ri
ty
),
C
SQ

co
pi
ng

st
yl
e
qu
es
ti
on
na
ir
e,
D
A
SS
-2
1
D
ep
re
ss
io
n
A
nx
ie
ty

St
re
ss
Sc
al
e
21
,D

E
R
S

D
ys
fu
nc
ti
on
al
E
m
ot
io
na
lR

eg
ul
at
io
n
Sc
al
e,
D
SE

S
D
ai
ly
Sp
ir
it
ua
lE

xp
er
ie
nc
e
Sc
al
e,
E
A
A
S
E
rl
an
ge
n
A
nx
ie
ty
an
d
A
gg
re
ss
io
n
Sc
al
e,
E
D
N
E
xp
er
ie
nc
ed

D
ev
ia
ti
on

fr
om

N
or
m
al

sc
al
e,
E
PQ

E
ys
en
ck

Pe
rs
on
al
it
y
Q
ue
st
io
nn

ai
re
,
E
SS

E
pw

or
th

Sl
ee
p
Sc
al
e,
G
A
D
-7

G
en
er
al
iz
ed

A
nx
ie
ty

D
is
or
de
r
7-
it
em

sc
al
e,
G
A
D
-Q
-I
V

D
im

en
si
on
al

sc
or
in
g
fr
om

th
e
G
en
er
al
iz
ed

A
nx
ie
ty

D
is
or
de
r
Q
ue
st
io
nn

ai
re
,
H
A
M
-A

H
am

ilt
on

A
nx
ie
ty

Sc
al
e,

H
A
M
-D

H
am

ilt
on

D
ep
re
ss
io
n

Sc
al
e,

IU
S
In
to
le
ra
nc
e
of

U
nc
er
ta
in
ty

Sc
al
e,
K
-B
D
I
K
or
ea
n
ve
rs
io
n
B
ec
k
D
ep
re
ss
io
n
In
ve
nt
or
y,
K
-S
T
A
I
K
or
ea
n
St
at
e-
tr
ai
t
A
nx
ie
ty

In
ve
nt
or
y,
M
A
A
S
M
in
df
ul

A
tt
en
ti
on

an
d
A
w
ar
en
es
s

Sc
al
e,
M
A
D
R
S
M
on
tg
om

er
y-
A
sb
er
g
D
ep
re
ss
io
n
R
at
in
g
Sc
al
e,
PD

SQ
Ps
yc
hi
at
ri
c
D
ia
gn
os
ti
c
Sc
re
en
in
g
Q
ue
st
io
nn

ai
re
,P

G
E
Pa
ti
en
t
G
lo
ba
l
E
va
lu
at
io
n
sc
al
e,
PG

I
Pa
ti
en
t
G
lo
ba
lI
m
pr
es
si
on

sc
al
e,
PG

W
B
Ps
yc
ho
lo
gi
ca
lG

en
er
al
W
el
l-b

ei
ng

in
de
x,
PO

M
S
Pr
ofi
le
of

M
oo
d
St
at
es
,P

SQ
I
Pi
tt
sb
ur
gh

Sl
ee
p
Q
ua
lit
y
In
de
x,
PS

W
Q
Pe
nn

St
at
e
W
or
ry

Q
ue
st
io
nn

ai
re

(P
W

pa
st
w
ee
k)
,P

W
C
-2
0
Ph

ys
ic
ia
n
W
it
hd
ra
w
al
C
he
ck
lis
t,
Q
ID

S-
SR

Q
ui
ck

In
ve
nt
or
y
of

D
ep
re
ss
io
n
Sy
m
pt
om

at
ol
og
y-
Se
lf
re
po
rt
,Q

-
L
E
S-
Q

Q
ua
lit
y
of

L
ife

E
nj
oy
m
en
t
an
d
Sa
ti
sf
ac
ti
on

Q
ue
st
io
nn

ai
re
,
SA

R
A

Se
lf-
A
ss
es
sm

en
t
of

R
es
ili
en
ce

an
d
A
nx
ie
ty
,
SA

S
Se
lf-
ra
ti
ng

A
nx
ie
ty

Sc
al
e,

SC
L
-9
0-

R
Sy
m
pt
om

C
he
ck
lis
t
90
-r
ev
is
ed
,S
D
S
Sh
ee
ha
n
D
is
ab
ili
ty

Sc
al
e,
Sf
-B

sle
ep

qu
es
ti
on
na
ir
e,
Sf
-3
6
H
ea
lth

Su
rv
ey

Q
ue
st
io
nn

ai
re
,S
T
A
I
St
at
e-
tr
ai
t
A
nx
ie
ty

In
ve
nt
or
y,

T
E
SS

tr
ea
tm

en
t-
em

er
ge
nt

Sy
m
pt
om

Sc
al
e,
V
A
S
V
is
ua
l
A
na
lo
gu
e
Sc
al
e,
W
H
O
-Q
O
L
-B
R
E
F
W
H
O

qu
al
it
y
of

lif
e
sc
al
e
ab
br
ev
ia
te
d
ve
rs
io
n

a
K
or
ea
n
he
rb
al
pr
ep
ar
at
io
n
ca
lle
d
G
am

is
oy
o-
Sa
n

b
A
yu
rv
ed
ic
or
al
pr
ep
ar
at
io
n
M
an
as
am

itr
a
V
at
ak
a;

m
ed
ic
at
ed

oi
l
dr
ip
pe
d
on

th
e
fo
re
he
ad
,c
al
le
d
Sh
ir
od
ha
ra

c
‘‘S
in
gl
e
bl
in
d’
’—

un
cl
ea
r
w
he
th
er

pa
ti
en
ts
or

in
ve
st
ig
at
or
s/
ou
tc
om

e
as
se
ss
or
s.
A
yu
rv
ed
ic
m
ed
ic
in
e
ca
lle
d
Sa
ra
sv
at
a
ch
oo
rn
a

Adv Ther



mind–body therapies [58–60] in three trials
each (Fig. 1).

All trials enrolled exclusively GAD patients
or reported outcomes specifically for subsets of
GAD patients, except for two [29, 30] (out of
four) placebo-controlled RCTs of Kava Kava
extract. One [29] was the first placebo-con-
trolled RCT of Kava Kava specifically in anxiety
spectrum disorders (agoraphobia, specific pho-
bia, social phobia, GAD and adjustment disor-
der with anxiety). Use of Kava Kava in
psychiatry attracted much attention in the
1990s, but this specific trial was the first to
include patients in line with the DSM-III-R, and
thus the first with clearly operationalized diag-
noses as inclusion criteria. The prevalence of
patients in the trial with individual specific
conditions was not stated, but patients were
mostly comorbid with phobia and GAD [29].
The other trial [30] was the second placebo-
controlled trial of Kava Kava in anxiety which
used the same criteria and included diagnoses as
the previous one (14/40 patients suffered from
social phobia, 12/40 suffered from GAD and
11/40 from simple phobia). Together with an
additional two placebo-controlled [31, 32] and
one active-controlled trial [34] which included
exclusively GAD patients, these two represented
the largest pool of RCTs of Kava Kava in psy-
chiatric patients included in line with defined,
standardized diagnostic criteria, and we rea-
soned that they could reasonably be considered
a part of the ‘‘evidence base’’ for the evaluation
of efficacy/safety of Kava Kava in GAD.

Study Characteristics and Quality (Risk
of Bias)

All but one trial [33] were parallel-group trials of
varying duration (up to 24 weeks), and in all but
a few (Table 1) women prevailed. Biologically-
based therapies were evaluated as mono-treat-
ments except in two ‘‘add-on’’ trials [42, 46]
(Table 1). All but two [33, 46] were double-blind
(Table 1). One trial [40] was a withdrawal trial,
while others included symptomatic patients
(Table 1) with HAM-A as the primary assess-
ment tool (Table 1). Only two out of twelve
trials of other interventions were double-blind

[47, 55] (Table 1), and a further three were
assessor blind [51, 52, 54] (Table 1). They eval-
uated a variety of interventions of which only a
‘‘multifaith intervention’’ occurred in more
than one trial [59, 60] (Table 1).

The main quality issues were related to per-
formance bias (open-label trials), lack of explicit
statement of blinded outcome assessment (de-
tection bias) particularly in open-label trials
(Table 1) and attrition bias; four trials
[37, 38, 46, 48] had a high risk of attrition bias
and the level of risk was unclear in a further six
[31, 39, 45, 49, 57, 58]. Detailed quality assess-
ment is available in the supplementary material
(Supplementary eFigure 1 and eAppendix 2).

Efficacy

Kava Kava (Piper methysticum) Extracts
Of the six included RCTs, one cross-over trial
[33] (Table 1) reported no difference between
two dosing schedules and was uninformative
regarding efficacy since it lacked assay sensitiv-
ity. The remaining five parallel-group RCTs
(3–24 weeks), all with an overall low risk of bias
and with intention-to-treat (ITT) efficacy anal-
ysis, compared Kava Kava to placebo (four trials
[29–32]) or versus active treatments (one trial
[34]) using HAM-A as the main instrument for
quantification of anxiety (Table 1).

Direct Comparison of Kava Kava
versus Placebo
In each of the four trials [29–32], baseline HAM-
A scores were comparable between treatments,
but varied across trials (from 13 to 31.4 score
points) (Fig. 2). Primary efficacy outcome in
three trials was end-of-study HAM-A score,
while one (Malsch 2001) [30] reported a greater
median reduction with Kava Kava than with
placebo (- 7.5 vs. 1, P = 0.010). Kava–placebo
differences in the remaining three (a total of 96
patients on Kava Kava, 97 on placebo) were
highly heterogeneous (from favoring Kava to
favoring placebo), best illustrated by an extre-
mely wide prediction interval (PI) around the
pooled Kava–placebo difference (from - 31.7 to
29.6) and by high inconsistency (I2 = 80.2%)
(Fig. 2), resulting in an imprecise (95% CI
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- 13.3 to 11.2) pooled estimate (Fig. 2). All four
trials (116 patients on Kava Kava, 117 on pla-
cebo) reported on the proportion of responders
(C 50% HAM-A reduction in three [30–32] and
CGI-I ‘‘very much improved’’ in one [29] trial).
Inconsistency of the results was lower
(I2 = 51.9%) but heterogeneity was still consid-
erable (PI around the pooled odds ratio,
0.23–18.4) (Fig. 2), with a pooled point-estimate
in favor of Kava Kava (OR = 2.09), but largely
imprecise (95% CI 0.48–9.13) (Fig. 2).

Direct Comparison of Kava Kava
versus Buspirone or Opipramol
The trial [34] indicated no statistically signifi-
cant difference between Kava Kava and active
treatments in respect to end-of-study HAM-A
score (primary efficacy outcome reported) or
proportion of responders (C 50% HAM-A
reduction) (Fig. 2); however, the estimated

differences had wide confidence intervals (im-
precision) (Fig. 2). There was no explicit evi-
dence of the assay sensitivity of the trial.

Network Meta-Analysis and Meta-Regression
of Kava Kava versus Placebo
Analysis included the five Kava Kava trials
(placebo and active-controlled) and a further
five placebo-controlled trials of other biologi-
cally-based therapies (all with an overall low
risk of bias) [36, 39, 41, 43, 45] (Table 1) (see
Supplementary eTable 1 for data). It indicated
(Fig. 2) that for end-study HAM-A score as well
as for proportion of responders, Kava
Kava–placebo differences estimated in direct
comparisons largely overlapped with estimated
Kava Kava–placebo differences from compar-
isons between: Kava arms from placebo-con-
trolled Kava trials versus placebo arms from
other (non-Kava) trials; Kava arms from all

Fig. 2 Meta-analysis of RCTs comparing Kava Kava
extracts (120 or 210 mg/day fixed or titrated to
240–280 mg/day) to placebo or active treatments. Meta-
analysis of direct pairwise trials versus placebo is by a
standard random-effects method (weighted mean differ-
ence or Mantel–Haenszel odds ratio) with Har-
tung–Knapp–Sidik–Jonkman correction. For the single
trial versus active treatments, mean difference from an
independent t test and a conditional maximum likelihood
estimate of odds ratio (exact Fisher confidence interval) are
shown. Exploratory direct, arm-level and combined meta-
analysis and meta-regression was carried out by fitting
linear mixed models with restricted maximum likelihood

estimation. *Patients in the two active control groups
(buspirone, opipramol) had virtually identical baseline
HAM-A score (mean 23.6 and 23.9, respectively), end-of-
study score (8.00 ± 7.56 and 7.74 ± 7.67, respectively)
and proportion of responders (C 50% HAM-A reduction)
(31/42 and 32/42, respectively), and were therefore pooled
into one control group. **Characteristics of trials con-
tributing additional placebo arm data are detailed in the
Supplementary material eTable 1. Open diamonds individ-
ual trials, solid diamonds pooled estimates, bars indicate
95% confidence intervals and gray boxes prediction
intervals (PI)
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(placebo and active-controlled) trials versus
placebo from Kava trials; and Kava arms from all
trials versus placebo from non-Kava trials. It
therefore appeared plausible to combine direct
and arm-level Kava Kava versus placebo com-
parisons. Combined data (Fig. 2, unadjusted
models) resulted in more precise estimates of
Kava–placebo differences and narrower PIs, but
still with considerable heterogeneity (s2 = 8.63,
P = 0.026 for end-study HAM-A and s2 = 0.43,
P = 0.074 for proportion of responders).
Heterogeneity was reduced (particularly for
HAM-A score) with adjustment for baseline
HAM-A and trial duration, resulting in
improved precision of the estimates and further
narrowed PIs (Fig. 2, adjusted models). Data
suggested a possible modest effect of Kava Kava
(Fig. 2): lower end-of-study HAM-A scores with
borderline statistical significance (mean differ-
ence = - 3.24, 95% CI - 6.65, 0.17; P = 0.059;
PI - 8.6 to 2.1); and somewhat higher odds of
response (OR = 1.90, 95% CI 0.74–4.88;
P = 0.159; PI 0.36–10.2).

Evidence does not support the efficacy of
Kava Kava extracts (120–280 mg/day kava-

lactones), but a modest effect cannot be
unequivocally excluded: data are scarce and
estimates are burdened with high uncertainty
(imprecision, inconsistency, indirectness).

Lavender (Lavandula angustifolia) Extracts
One specific Lavender extract preparation
(Silexan�) was evaluated in two trials [35, 36]
(Table 1) with an overall low risk of bias and
with ITT efficacy analysis. The first trial [35]
reported no statistically significant difference
between the extract (80 mg/day) and lorazepam
(0.5 mg/day) regarding HAM-A reduction and
proportion of responders (C 50% reduction in
HAM-A score) at 6 weeks (Table 2). Although
non-inferiority of the extract was claimed [35],
the trial was small, with 95% CI around the
difference in HAM-A reduction extending from
2.7 points to more than 3.3 points less reduc-
tion (Table 2), and the trial may have lacked
assay sensitivity. Hence, it is uncertain whether
the claimed non-inferiority should be consid-
ered as evidence of efficacy. In a larger 10-week
trial [36], however, 80 mg/day and particularly
160 mg/day were clearly superior to placebo

Table 2 Summary outcomes of RCTs comparing Lavender (Lavandula angustifolia) extract to lorazepam over 6 weeks
(Woelk 2010) [35] or to placebo and paroxetine over 10 weeks (Kasper 2014) [36]

Study/treatments n Base HAM-A HAM-A + ‡ 50% + Differences: HAM-A reduction (mean);
response (RR) (95% CI; P)

Woelk [35] (6 weeks)

Extract 80 mg/day 40 25.0 ± 4.0 - 11.3 ± 6.7 21 (52.5) Mean = 0.3 (- 2.7, 3.3; P = 0.844);

RR = 1.30 (0.80–2.1; 0.293)

Lorazepam 0.5 mg/day 37 25.0 ± 4.0 - 11.6 ± 6.6 15 (40.5) Reference treatment

Kasper [36] (10 weeks)

Extract 80 mg/day 135 25.8 ± 4.8 - 12.8 ± 8.7 70 (51.9) Mean = - 3.3 (- 5.4, - 1.2; 0.002);

RR = 1.37 (1.05–1.81; 0.020)

Extract 160 mg/day 121 26.0 ± 4.9 - 14.1 ± 9.3 73 (60.3) Mean = - 4.6 (- 6.9, - 2.3;\0.001);

RR = 1.60 (1.24–2.08;\0.001)

Paroxetine 20 mg/day 132 25.8 ± 4.9 - 11.3 ± 8.0 57 (43.2) Mean = - 1.8 (- 3.9, 0.3; 0.085);

RR = 1.14 (0.85–1.53; 0.368)

Placebo 135 25.1 ± 4.7 - 9.5 ± 9.0 51 (37.8) Reference treatment

Study data are mean ± SD or count (%), all by intent-to-treat principle. Differences versus reference treatments (controls)
were calculated for the purpose of this review
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(Table 2). Numerically, both produced more
effect than paroxetine 20 mg/day (Table 2).

Data suggest the efficacy of Lavender extract
but require confirmation.

Galphimia glauca Extracts

Standardized Galphimia glauca extract was com-
pared to lorazepam in two RCTs over 4 and
12 weeks [37, 38] (Table 1). Individual studies
showed no statistically significant difference
between the two treatments regarding end-of-
study HAM-A scores (Table 3), thus suggesting
efficacy of the extract through ‘‘comparability’’ to
lorazepam. However, both trials suffered from a
high risk of attrition bias (152 and 191 patients
were randomized, efficacy reported for 114 and
109 completers, respectively) and there was no
evidence of assay sensitivity. Pooled estimate (re-
gression model with adjustment for baseline
HAM-a) was highly imprecise (extract–lorazepam
difference = - 4.0, 95% CI- 14.4, 6.4; t = - 0.76,
P = 0.450). Therefore, it is highly uncertain whe-
ther the results should be interpreted as suggestive
of efficacy of the tested preparation.

Chamomile (Matricaria chamomilla)
Extracts

Chamomile extracts were evaluated in two pla-
cebo-controlled trials: one to reduce symptoms
[39] and one withdrawal trial evaluating the risk

of relapse in initial extract responders [40]
(Table 1). Data showed greater HAM-A reduc-
tion and a trend towards higher proportion of
responders at 8 weeks versus placebo [39]
(Table 3), and a trend towards a lower risk of
relapse over 25 weeks versus placebo [40]
(Table 4). Both trials had an overall low risk of
bias with ITT efficacy analysis. However, both
trials were small with imprecise and fragile
estimates. Together, they suggest efficacy of
chamomile extract(s), but this would need to be
proven in larger quality trials.

Extract of Crataegus oxycantha
and Eschscholtzia californica Combined
with Magnesium

This product was evaluated in a moderately-sized
12-week placebo-controlled trial [41] (Table 1)
with an overall low risk of bias and with ITT
efficacy analysis which showed significantly
lower end-study HAM-A scores and a higher
response rate with the tested product (Table 4).
Data show efficacy, but require confirmation.

Other Biologically-Based Therapies

Echium amoneum extract was compared to pla-
cebo in an ‘‘add-on’’ (to fluoxetine) trial [42]
(Table 1) with an overall low risk of bias and
with ITT efficacy analysis showing lower HAM-
A scores at 8 weeks versus placebo (Table 4).

Table 3 Summary outcomes of RCTs comparing Galphimia glauca extract to lorazepam over 4 (Herrera-Allerano 2007)
[37] or 12 weeks (Herrera-Allerano 2012) [38]

Study/treatments n Base HAM-A End HAM-A Mean difference in end-of-study
HAM-A score

Herrera-Allerano [37] (4 weeks)

Extract 700 lg/day galphimin B 55 29.3 ± 4.7 9.0 ± 4.7 - 1.0 (95% CI - 3.6, 1.6; P = 0.443)

Lorazepam 2 mg/day 59 28.2 ± 8.7 10.0 ± 8.7 Reference treatment

Herrera-Allerano [38] (12 weeks)

Extract 350–700 lg/daygalphimin B 52 29.1 ± 5.7 7.9 ± 5.7 - 1.5 (95% CI - 3.8, 0.8; P = 0.096)

Lorazepam 1–2 mg/day 57 28.2 ± 6.2 9.4 ± 6.2 Reference treatment

Study data are mean ± SD. Differences versus control were calculated for the purpose of this review
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Table 4 Main efficacy results of test (T) treatments evaluated in less than two controlled (Ctrl) trials of the same
design/comparator

Study Assessments Treatments Base score Main reported end-treatment
outcomesa

Biologically-based therapies

Amsterdam

[39]

HAM-A,

score,

response

8 weeks

T: Chamomile n = 28

Ctrl: Placebo n = 29

15.4 ± 4.2

14.3 ± 2.8

More reduction with T: D = - 3.2

(95% CI - 6.3, - 0.45; P = 0.047);

more responders: 16/28 (57.1%) vs.

11/29 (37.9%); RR = 1.51 (95% CI

0.87–2.71; P = 0.146)

Mao [40] CGI-S

relapse

over

25 weeks

T: Chamomile n = 46

Ctrl: Placebo n = 47

B mild on CGI-S Less relapse with T: 7/46 (15.2%) vs.

12/47 (25.5%); HR = 0.52 (95% CI

0.20–1.33; P = 0.160)

Hanus [41] HAM-A,

score,

response,

12 weeks

T: C. oxycantha ? E.
californica
?magnesium n = 130

Ctrl: Placebo n = 134

22.7 ± 2.9

22.4 ± 2.9

More reduction with T: D = - 1.7

(95% CI - 1.8, - 1.6; P = 0.005);

more responders: 59/130 (45%) vs.

43/134 (32%); RR = 1.41 (95% CI

1.04–1.93; P = 0.017)

Sayyah [42] HAM-A

score,

8 weeks

T: E.
amoneum ? FLUOX

n = 19

Ctrl:

Placebo ? FLUOX

n = 18

37.2 ± 3.2

35.2 ± 2.8

Lower scores with T: 17.1 ± 3.2 vs.

23.1 ± 2.8; D = - 5.0 (95% CI

- 8.0, - 4.0; P = 0.018)

Park [43] HAM-A,

score,

response,

8 weeks

T: Gamisoyo-Sanb A

n = 49

T: Gamisoyo-Sanb B

n = 49

Ctrl: Placebo n = 49

29.1 ± 6.6

27.1 ± 7.6

27.9 ± 6.9

Similar scores with T A or B and

Placebo: 19.6 ± 8.5 or 17.1 ± 6.6 vs.

19.3 ± 7.9; similar response : 17/49

(34.7%) or 13/49 (26.5%) vs. 13/49

(26.5%); For T A RR = 1.31 (95%

CI 0.72–2.39)

Akhonzadeh

[44]

HAM-A,

score,

4 weeks

T: Passiflora incarnata
n = 18

Ctrl: Oxazepam n = 18

19.6 ± 5.1

19.8 ± 5.1

Similar scores with T and Oxazepam:

5.7 ± 5.1 vs. 5.2 ± 5.1

Andreatini

[45]

HAM-A

score,

4 weeks

T: Valeriana extract

n = 12

Ctrl: Diazepam n = 12

Ctrl: Placebo n = 12

22.8 ± 7.6

25.2 ± 4.5

25.1 ± 7.5

Similar scores with T, Diazepam and

Placebo: 14.6 ± 9.8 vs. 14.2 ± 6.3

vs. 16.0 ± 6.1
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Table 4 continued

Study Assessments Treatments Base score Main reported end-treatment
outcomesa

Wang [46] HAM-A,

score,

response,

24 weeks

T: CT ? Chinese

herbal n = 93 (?)

Ctrl: CT ? PAROX

n = 109 (?)

27.9 ± 8.4

28.3 ± 8.6

Similar scores with T and Ctrl:

9.4 ± 6.5 vs. 10.1 ± 6.8; similar

response: 76/93 (81.7%) vs. 84/109

(78.9%)

Manipulative and body-based therapies

Eich [47] CGI-S score,

response,

4 weeks

T: Acupuncture n = 7

Ctrl: Sham acupuncture;

n = 6

NA

NA

More response with T: 6/7 vs. 2/6;

RR = 2.57 (95% CI 0.99–9.06;

P = 0.053)

Merom [48] DASS-21

score,

8 weeks

T: CBT ? exercise

n = 11

C: CBT ? education

n = 15

19.0 ± 9.7

18.6 ± 10.7

No clear numerical data. Quote:

‘‘Results in patients with GAD

remain questionable’’.

Dubois [49] HAM-A

score,

8 weeks

T: Balneotherapy

n = 117

Ctrl: PAROX n = 120

24.4 ± 3.7

23.9 ± 3.4

More reduction with T: - 12.0 ± 4.8

vs. - 8.7 ± 4.3; D = - 3.3 (95% CI

- 4.5, - 2.1; P\0.001)

Sherman

[50]

HAM-A,

score,

response,

12 weeks

T: Th. massage n = 23

Ctrl: Thermotherapy

n = 22

Ctrl: Relaxing room

n = 23

24.8 ± 5.7

27.4 ± 7.0

26.2 ± 5.5

Somewhat less reduction with T vs.

each Ctrl: - 10 vs. - 13 or vs.

- 11.1 (reported as not significant);

somewhat less response: 36.8% vs.

55% (RR = 0.55; 95% CI

0.34–1.26) or vs. 47.4% (RR = 0.76;

95% CI 0.38–1.50) (reported as not

significant)

Herring [51] AIDS-IV

remiss.,

PSQW

score,

6 weeks

T1: Resistance exercise

n = 10

T2: Aerobic exercise

n = 10

Ctrl: No treatment

(wait) n = 10

63.8 ± 9.8

62.1 ± 6.4

64.3 ± 7.0

More remissions with T1 (6/10) but

not with T2 (4/10) vs. Ctrl (3/10),

reported significant for T1, but

recalculated RR = 2.0 (95% CI

0.74–6.04); reported significantly

greater score reduction (adjusted) for

combined T1 and T2 vs. Ctrl

P = 0.039

Ma [52] SAS, score,

response,

4 weeks

T: Ch.

bloodlett. ? PAROX

n = 35

Ctrl: PAROX n = 35

62.8 ± 8.0

60.1 ± 8.3

Lower scores with T: 41.6 ± 9.6 vs.

46.9 ± 7.3; D = - 5.3 (95% CI

- 9.4, - 1.2; P = 0.013); more

response: 29 (82.4%) vs. 18 (52.9%)/

35; RR = 1.61 (95% CI 1.15–2.38;

P = 0.005)
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Table 4 continued

Study Assessments Treatments Base score Main reported end-treatment
outcomesa

Jonsson [53] GAD-Q-IV

score,

response

24 weeks

T: Flotation in water

n = 24

Ctrl: No treatment

(wait) n = 22

10.0 ± 2.2

9.9 ± 2.2

Lower scores with T: 7.1 ± 3.0 vs.

9.2 ± 3.4; D = -2.1 (95% CI

- 4.0, - 0.2; P = 0.013); more

response: 9/24 (37.5%) vs. 3/22

(14.0%); RR = 2.75 (95% CI

0.94–8.65, P = 0.066)

Rappaport

[54]

HAM-A,

score,

response,

12 weeks

T: Swedish massage

n = 21

Ctrl: Sham (light touch)

n = 19

20.1 ± 3.3

19.6 ± 4.9

More reduction with T: D = - 3.3

(95% CI - 6.3, - 0.2; P = 0.035);

somewhat more response: 11/21

(52.4%) vs. 7/19 (36.8%);

RR = 1.42 (95% CI 0.71–2.99;

P = 0.324)

Alternative medical systems

Bonne [55] HAM-A,

score,

response,

10 weeks

T: Homeopathy n = 22

Ctrl: Placebo n = 22

31.4 ± 7.2

30.4 ± 7.6

Similar scores with T and Placebo:

21.7 ± 11.6 vs. 20.9 ± 9.2; same

response: 8/22 (36%) vs. 8/22 (36%)

Tubaki [56] HAM-A,

score,

response,

4 weeks

T1: Ayurvedic oralc

n = 22

T2: Oral ? topicalc

n = 22

Ctrl: Clonazepam

n = 21

31.6 ± 3.2

32.6 ± 3.3

31.9 ± 4.3

Similar scores with T1, T2 and

Clonazepam: 13.2 ± 4.9 vs.

12.4 ± 4.4 vs. 14.5 ± 7.1; similar

response with T1 (14/22, 63.6%)

and somewhat higher with T2 (20/

22, 90.9%) vs. Clonazepam (16/21,

76.2%); for T2 RR = 1.19 (95% CI

0.90–1.68; P = 0.191)

Gupta [57] HAM-A,

score,

response,

11 weeks

T: Ayurvedic orald

n = 51

Ctrl: Placebo n = 51

30.9 ± 7.0

31.3 ± 7.6

Similar reduction with T and Placebo:

- 15.8 ± 7.0 vs. - 14.9 ± 6.7;

similar response: 26/51 (51%) vs.

23/51 (45%)

Mind–body therapies

Zhang [58] SCL-90

score,

24 weeks

T1: Ch. cognitive

therapy n = 43

T2: Cognitive ? benzo.

n = 45

Ctrl: Benzodiazepines

n = 43

90.7 ± 52.5

107 ± 56.0114 ± 66.0

Lower scores with T1 (49.3 ± 48.1)

and T2 (47.2 ± 50.2) vs. Benzodiaz.

(99.6 ± 67.7); for T1 D = - 50.3

(95% CI - 75.5, - 25.1;

P\0.001); for T2 D = - 52.4

(95% CI - 77.7, - 27.1; P\0.001)
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However, the trial was small and the suggested
efficacy would need to be proven in larger
quality trials.

Gamisoyo-San, a Korean herbal mix (two dif-
ferent extraction methods) was compared to
placebo in an 8-week trial [43] (Table 1) with an
overall low risk of bias and with ITT efficacy
analysis showing similar HAM-A scores and
response rates (C 50% HAM-A reduction) versus
placebo (Table 4). Data suggest no effect of the
tested preparations, but small trials do not
support finite conclusions.

Passiflora incarnata extract was compared to
oxazepam [44] (Table 1) in a trial with an overall
low risk of bias and with ITT efficacy analysis
showing similar HAM-A scores for the two
treatments at 4 weeks (Table 4). However, the
trial was really small, with no criteria of equiv-
alence/non-inferiority and with no clear

evidence of assay sensitivity. It is therefore
highly uncertain whether the results should be
interpreted as suggestive of efficacy of Passiflora
incarnata extract.

Valeriana extract was compared to diazepam
and placebo in a very small 4-week trial [45]
(Table 1) with an overall low risk of bias and
with ITT efficacy analysis showing similar end-
study HAM-A scores for all three treatments
(Table 4). The trial suggests no effect of Valeri-
ana extract but also no effect of diazepam, and
is uninformative regarding potential efficacy of
Valeriana in GAD.

A Chinese herbal compound was compared to
paroxetine in a medium-sized ‘‘add-on’’ (to
cognitive therapy) trial [46] (Table 1) showing
similar HAM-A scores and response rates for the
two treatments at 24 weeks (Table 4). The trial
was open-label with no evidence of blinded

Table 4 continued

Study Assessments Treatments Base score Main reported end-treatment
outcomesa

Koszycki [59] HAM-A,

score,

response

12 weeks

T: Multifaith spiritual

n = 11

Ctrl: CBT n = 11

23.6 ± 4.7

23.4 ± 5.8

Similar scores with T and Ctrl:

10.1 ± 8.9 vs. 8.9 ± 9.5; similar

response: 8/11 (72.7%) vs. 7/11

(63.6%)

Koszycki [60] HAM-A,

score,

response,

12 weeks

T: Multifaith spiritual

n = 11

Ctrl: Support. psychoth.

n = 12

20.1 ± 3.1

19.7 ± 3.0

Lower scores with T: 4.8 ± 3.1 vs.

11.0 ± 4.8; D = - 6.2 (95% CI

- 9.7, - 2.7; P\0.001); more

response: 9/11 (82%) vs. 3/12

(25%); RR = 3.27 (95% CI

1.36–9.43; P = 0.006)

AIDS-IV Anxiety Disorders Interview Schedule, CBT cognitive behavioral therapy, CGI-S clinical global impression-
severity, Ch Chinese, CT cognitive therapy, DASS-21 depression anxiety stress scale 21, GAD generalized anxiety disorder,
GAD-Q-IV Dimensional scoring from the Generalized Anxiety Disorder Questionnaire, FLUOX fluoxetine, HAM-
A Hamilton Anxiety scale, PAROX paroxetine, PSQW Penn State Worry Questionnaire, SAS self-rating anxiety scale, SCL-
90 Symptom checklist 90-revised
a Outcomes were reported in different formats across trials: scale scores, score changes versus baseline (presented here as
mean ± SD) or their differences (with confidence intervals), response or remission rates (based on cut-offs of specific scales).
Where missing, and if possible based on reported data, we additionally calculated treatment differences (mean differences, D,
or relative risks, RR, of response/remission)
b Korean herbal preparation consisting of a mix of 10 herbs—preparations A and B—different extraction
c Ayurvedic oral preparation Manasamitra vataka (T1); oral ? medicated oil dripped on the forehead, called Shirodhara
(T2)
d Ayurvedic medicine called Sarasvata choorna
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outcome assessment (performance/detection
bias), and there was uncertainty about the risk
of attrition bias. There was no defined limit of
equivalence/non-inferiority and no evidence of
assay sensitivity. It is therefore highly uncertain
whether the results should be considered
indicative of efficacy of the tested herbal
compound.

Manipulative and Body-Based Therapies

Acupuncture was compared to a sham procedure
in a 4-week trial [47] (Table 1) with an overall
low risk of bias and with ITT efficacy analysis
showing a trend towards higher response rates
with acupuncture (Table 3). However, the trial
was extremely small, with imprecise and fragile
estimates leaving a high level of uncertainty
about the suggested efficacy of acupuncture.

Exercise was compared to education in an
‘‘add-on’’ 8-week trial (to cognitive-behavioral
therapy) [48] (Table 1) which was burdened
with extensive attrition and provided no
numerical or other data on the efficacy out-
comes in a subset of patients with GAD
(Table 4).

Balneotherapywas compared to paroxetine in a
medium-sized open-label trial [49] (Table 1) with
no evidence of blinded outcome assessment
(performance/detection bias), with ITT efficacy
analysis showing a greater reduction in HAM-A
score at 8 weeks with balneotherapy (Table 4).
Data suggest efficacy of the specific balneother-
apy procedure; however, non-inclusion of a
sham procedure added to paroxetine and of
paroxetine placebo added to the specific bal-
neotherapy procedure might have introduced a
form of a comparator bias (‘‘relaxing therapy’’ vs.
‘‘standard pharmacological therapy’’), as well as a
kind of a selection bias: subjects more inclined to
consenting to and responding to such an infor-
mal treatment might have been selected and as
such might not have been ‘‘true representatives’’
of GAD patients in general. Therefore, the pre-
sent observations would need to be clearly con-
firmed before a conclusion of efficacy of such a
treatment is drawn.

Therapeutic massage was compared to ther-
motherapy and relaxing room treatment

(‘‘relaxing’’ parts of the therapeutic massage
procedure, but without actual massage) in an
open-label trial [50] (Table 1) with no evidence
of blinded outcome assessment (performance/
detection bias) with ITT efficacy analysis show-
ing only slightly different HAM-A scores and
response rates (C 50% HAM-A reduction) for the
three treatments at 12 weeks (Table 4). The trial
was small with imprecise estimates, and a kind
of comparator bias might have been introduced
by a potential effect of the presumed control
treatments: the trial does not rule out a possi-
bility that massage could yield a difference
versus, e.g., no treatment, or formal non-infe-
riority versus some established treatment, thus
indicating efficacy. Therefore, the trial is
inconclusive regarding (in)efficacy of therapeu-
tic massage.

Resistance and aerobic exercise were compared
to no treatment (postponed treatment) in a
6-week open-label trial [51] (Table 1), but with
otherwise low risk of bias (blinded outcome
assessment, ITT efficacy analysis, no attrition)
showing a trend of more remissions (AIDS-IV
scale) with resistance exercise versus no treat-
ment and a greater reduction of worry (PSQW
scale) for combined exercise groups versus no
treatment (Table 4). However, the trial was small
with imprecise and fragile estimates. Also, selec-
tion bias might have been introduced by the
choice of no/postponed treatment as a control,
since only patients prone to responding to such
an informal treatment (and thus potentially not
representative for GAD patients in general)
might have been enrolled. Overall, the results
should be considered as preliminary findings.

Chinese bloodletting added to paroxetine was
compared to paroxetine in an open-label trial
[52] (Table 1), but with otherwise low risk of
bias (blinded outcome assessment, ITT efficacy
analysis, no attrition) showing lower SAS scores
and a higher proportion of responders at
4 weeks (Table 4). The trial was small with
rather imprecise estimates, hence the suggested
efficacy would need to be evaluated in larger
quality trials, including a sham procedure for
the specific bloodletting intervention.

Flotation in water was compared to no treat-
ment (postponed treatment) in a 24-week trial
[53] (Table 1) with ITT efficacy analysis that
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showed lower anxiety scores and a trend towards
higher response rate (GAD-Q-IV) versus no
treatment (Table 4). However, it was an open-la-
bel trial with no evidence of blinded outcome
assessment (performance/detection bias), small,
with imprecise and fragile estimates. Also, selec-
tion bias might have been introduced by the
choice of no/postponed treatment as a control:
only patients inclined to responding to such an
informal treatment might have been enrolled,
not ‘‘typical’’ for GAD patients in general. Over-
all, the present results should be viewed as a
preliminary finding.

Swedish massage was compared to a sham
procedure [54] (Table 1) in a trial with an overall
low risk of bias (blinded outcome assessment,
ITT efficacy analysis, no attrition issue) and
showed greater HAM-A reduction and a trend
towards higher response rates at 12 weeks than
the sham procedure (Table 4). The trial was
small, with imprecise and fragile estimates and
the suggested efficacy of Swedish massage
should be confirmed in larger quality trials.

Alternative Medical Systems

Homeopathy was compared to placebo [55]
(Table 1) in a small trial with an overall low risk
of bias and with ITT efficacy analysis showing
similar HAM-A scores and response rates at
10 weeks versus placebo (Table 4). Data suggest
no effect of the tested preparation, but small
trials do not support finite conclusions.

Two Ayurvedic medications were compared to
clonazepam [56] (Table 1) showing similar
HAM-A scores and proportion of responders at
4 weeks versus clonazepam, indicating efficacy
(Table 4). However, it was a very small open-
label trial with no evidence of blinded outcome
assessment (performance/detection bias), no
evidence of assay sensitivity, no definition of
equivalence/non-inferiority limits, and with
imprecise and fragile estimates, and is therefore
inconclusive regarding the efficacy of the tested
Ayurvedic medications.

Another oral Ayurvedic medication was
compared to placebo in an 11-week trial [57]
(Table 1) showing similar HAM-A score reduc-
tion and proportion of responders versus

placebo (Table 4) suggesting no effect. However,
it was a small trial with imprecise and fragile
estimates, burdened with the risk of perfor-
mance, detection and attrition bias. It is there-
fore inconclusive regarding the suggested
inefficacy of the tested medication.

Mind–Body Therapies

Chinese cognitive therapy alone or combined with
benzodiazepines was compared to benzodi-
azepines in a 24-week trial [58] (Table 1), and in
both cases showed lower SCL-90 scores versus
benzodiazepines alone (Table 4). It was a small
open-label trial with no evidence of blinded
outcome assessment (performance/detection
bias) and with concerns about the risk of attri-
tion bias. Therefore, the suggested efficacy of
the evaluated procedure is uncertain and should
be re-assessed in trials of better quality.

Multifaith spiritually-based intervention was
compared to CBT in an open-label trial [59]
(Table 1) with ITT efficacy analysis showing
similar HAM-A scores and response rates at
12 weeks versus CBT (Table 4), thus implying
efficacy. However, the trial was really small with
imprecise and fragile estimates, with no evi-
dence of blinded outcome assessment (detec-
tion bias) and of assay sensitivity, and with no
defined limits of equivalence/non-inferiority. It
is therefore inconclusive regarding the efficacy
of the evaluated procedure. The same inter-
vention was compared to supportive psy-
chotherapy in an identically designed and sized
trial [60] (Table 1) showing lower HAM-A scores
and higher response rates (Table 4), indicating
efficacy. However, considering the imprecision
and fragility of the estimates and a high risk of
detection bias, the trial should be considered as
a preliminary finding.

Safety

Reporting on safety/tolerability greatly varied
across trials (see Supplementary eTable 3 for
details), with no reference to safety in 11/32
trials [47, 48, 51–53, 55–60] and with incon-
clusive and uninformative safety reporting in 2
additional trials [37, 38]. Most of the treatments
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were evaluated in a single (most commonly
small) trial with scarce and inconclusive
safety/tolerability data, and a reasonably sound
assessment was feasible for only a few.

Kava Kava

Of the four RCTs versus placebo [29–32], one
reported that both treatments were ‘‘well toler-
ated’’ [31], while, based on the remaining three
[29, 30, 32], the incidence of any AEs was con-
sistently slightly lower with Kava Kava (total
12/99) than with placebo (total 20/101): pooled
Mantel–Hanszel random-effects RR = 0.57 (95%
CI 0.30–1.08; P = 0.085; I2 = 0%, 95% CI
0–73%). In one RCT [34] (total n = 129), the
incidence of AEs was slightly higher with Kava
Kava (32.5%) than with buspirone (23.8%) or
opipramol (26.2%). Across all six Kava Kava
trials (including the cross-over trial comparing
two doses [33]), with a total of 166 patients
exposed for 2–24 weeks, pooled random-effects
incidence of any AE was 25.8% (95% CI
10.2–45.5; I2 = 86%, 95% CI 66–92%).

Lavender Extract

Inone trial [35] (totaln = 77), the incidenceofany
AE was similar with the extract (80 mg/day; 50%)
and with lorazepam (0.5 mg/day; 48.6%). In
another one [36] (total n = 536), it was similar for
80 mg/day extract (34.8%), 160 mg/day extract
(25.0%) and placebo (31.6%), all numerically
lower than with paroxetine 20 mg/day (40.9%).

Chamomile Extract

Based on two RCTs [39, 40], the incidence of
any AEs was similar for the extract (total 36/74)
and placebo (total 31/76): pooled RR = 0.85
(95% CI 0.62–1.18; P = 0.338).

Extract of Crataegus oxycantha
and Eschscholtzia californica Combined
with Magnesium

In one RCT [41], 130 treated patients experi-
enced 22 AEs versus 15 AEs in 134 placebo-

treated patients: rate ratio 1.51 (95% CI
0.75–3.13; P = 0.214), mostly due to poorer
gastro-intestinal tolerability.

Chinese Herbal Preparation (Crude Mix
of 14 Herbs)

In one RCT [46] (total n = 202), the incidence of
AEs was lower with the preparation (16.1%)
than with paroxetine (31.1%): RR = 0.52 (95%
CI 0.30–0.87; P = 0.013).

Balneotherapy

In one RCT [49], 117 treated patients reported
70 AEs versus 162 AEs in 120 patients on
paroxetine: rate ratio 0.44 (95% CI 0.33–0.59;
P\0.001).

DISCUSSION

Generalized anxiety disorder (GAD) is a chronic
condition characterized by oscillations in
symptoms and fluctuations between remissions
and exacerbations [61]. Despite a rather wide
range of recommended treatments (primarily
pharmacological), GAD is difficult to treat with
a substantial proportion of treatment-resistant
patients and a rather high rate of relapses [61]. A
recent meta-analysis [62] indicated that typi-
cally recommended [61, 63] first-line acute
phase treatments (some of the selective sero-
tonin or serotonin-noradrenaline re-uptake
inhibitors; SSRI, SNRI) resulted in response rates
of 68% (20 trials, 2311 patients) and remission
rates of 40% (12 trials, 1502 patients) over the
initial weeks of therapy (typically up to 12). For
second-line (some benzodiazepines, buspirone,
imipramine, pregabalin, bupropion) and third-
line (some antipsychotics, citalopram, hydrox-
yzine) options envisaged for switching/aug-
mentation strategies [61, 63], these rates were
10–15% lower [62]. A recent systematic review
(eight trials) [64] demonstrated that these
treatments also prevented relapses (24–76 weeks
after response to the initial 8 to 26-week treat-
ment); however, considerable numbers of trea-
ted patients did relapse: from 10–20% (SSRI,
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SNRI, quetiapine, agomelatine, vortioxetine) to
42% (pregabalin) (vs. 31–65% on placebo).
Furthermore, some pharmacological treatments
may require a longer period of time to produce
an effect, while some uncertainty exists about
the long-term efficacy of the others, while the
burden of side effects is significant [61]. CBT is
effective in GAD, but the number of studies is
small, the effect is lower than in other anxious
disorders with questionable durability [65, 66],
and combining pharmacological and psycho-
logical standard treatments did not result in a
hypothesized additive effect [67]. In part, this
suboptimal efficiency might be attributable to a
high prevalence of comorbid mental disorders
in GAD, a tendency to switch to other diag-
noses, and inadequate (particularly long-term)
treatment compliance [61].

CAM treatments are growing in popularity
and are widely used by individuals suffering
from mental illnesses, including anxiety disor-
ders [68]. Nearly 38 percent of adults in the
United States use CAM treatments to cope with
mental disorders [69]. Considering, in addition,
that anxiety is associated with lower treatment
compliance [70], it seems plausible that CAM
could be integrated into conventional treat-
ment strategies with the aim of improving
compliance and maximizing efficiency. These
facts provide a rationale for the current review
of evidence of efficacy and safety of CAM in
GAD, and also for potential future research of
combined CAM/conventional strategies for
GAD.

The current research has several limitations
at the review level. First, it is difficult to define
CAM. Although many of the existing defini-
tions seem straightforward, a lack of consis-
tency of definitions is ubiquitous across the
literature, and the reasons for defining therapies
as CAM are not only scientific, but also political,
social, and conceptual [71]. We opted for a
pragmatic stepwise approach in which we firstly
relied on a list of therapies defined as standard
in the relevant literature, while all other thera-
pies were considered alternative and then indi-
vidually re-assessed according to published
descriptive definitions [72]. Next, for efficacy
assessment, we focused only on rating scales
defined as primary in a particular study and did

not consider other measures pertaining to, e.g.,
levels of depression, sleep quality and other
domains which could provide a more complete
picture of an ‘‘overall’’ effect of evaluated
interventions. In this respect, we stayed with
the rationale that the main purpose of treating
GAD is a reduction of anxiety and that tests
performed on a range of measurement scales are
increasingly likely to yield spurious associa-
tions. Finally, we included only articles pub-
lished in English and German, even though
there is a substantial body of literature on tra-
ditional remedies and treatments originating
mainly from Eastern Asia and published in local
languages. However, although non-inclusion of
studies due to language restrictions is generally
an important limitation of systematic reviews,
we considered that, in the present case, this
should not be viewed as a major drawback. We
assumed minor practical relevance/applicability
of such treatments outside the specific tradi-
tional, cultural, philosophical and religious
context from which they emerged. Conse-
quently, we did not consider omission of these
studies to have a relevant impact on the objec-
tivity and comprehensiveness of the present
review, particularly considering the highly non-
specific, broad search strategy (which we con-
sider to be a strength of the review) that resulted
in identification of a variety of treatments fit-
ting the predefined definition of CAM.

The main findings of the present review
pertain primarily to the quality of the identified
trials, in the sense of standard risk of bias
assessment, quality of reporting and also
methodological/design quality. Only 3 trials
were rated as having a low risk of bias across all
items, whereas 14 studies had a high risk of
performance bias (blinding of participants and
personnel), which were typically trials of inter-
ventions that were not biologically based.
While it is understandable that blinding is a
technical problem for such interventions, the
lack of explicit blinded outcome assessment
(and high or uncertain risk of detection bias)
further increased the uncertainty about the
validity of the reported outcomes. Attrition was
a clear issue in at least two trials, while in sev-
eral others it was unclear to what extent it could
have biased the results. This is closely
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connected to the quality of reporting. Low
quality/incomplete reporting was noticeable, in
particular related to safety. We consider this to
be an important limitation, since adverse effects
of some of the evaluated treatments have been
previously documented [73]. In general, we
noticed a higher reporting quality in studies on
biologically-based therapies, in particular
among recent publications. This improvement
might be due to adherence to reporting guide-
lines. The use of CONSORT guidelines is asso-
ciated with improved reporting quality, and a
trend of improvement was shown for CAM
treatments other than the ones addressed in
this systematic review [74]. Most of the inclu-
ded trials were small. Small trials yield imprecise
and fragile estimates particularly regarding
proportions, where one or two responders more
or less per arm may substantially change the
overall conclusion; lack of ‘‘significance’’ in a
small inequality trial could be simply due to a
lack of power (only sporadically power and
sample size considerations were reported), and
‘‘significance’’ could be simply by chance (small
trials tend to report unrealistically large effects).
Finally, 14 trials compared CAM to a (suppos-
edly) active treatment. Showing superiority over
a reference treatment in such trials does indi-
cate efficacy; however, ‘‘lack of difference’’ is
commonly (as in the majority of the present
trials) perceived as an evidence of efficacy,
which is conceptually erroneous. Ways of
proving efficacy through showing non-inferi-
ority (by a formal test) to a proven effective
reference have been clearly defined [75], and
since none of the present trials met them, we
concluded there was a lack of assay sensitivity
and qualified them as, in a sense, ‘‘inconclu-
sive’’. In part, these methodological/quality
issues are likely due to the fact that trials of
CAM treatments are typically not sponsored by
the industry: conducting a large-enough, qual-
ity trial is financially and operationally
demanding. Indeed, the largest and the highest
quality of the reviewed trials was actually
industry-sponsored [36].

Considering the efficacy of individual treat-
ments, meaningful conclusions could be drawn
for only 5/22 evaluated. Despite some opinions
[73], the present analysis does not support the

efficacy of aqueous Kava Kava extracts,
although a modest effect cannot be excluded. It
could be objected that the network meta-anal-
ysis carried out to improve the estimates of Kava
Kava versus placebo differences might have
included additional placebo data, not only from
other included trials of biologically-based CAM
treatments, but also from trials of any ‘‘con-
ventional pharmacological’’ treatment for GAD.
We refrained from doing so, since CAM treat-
ments, even if herbal preparations, are not reg-
ular, recognized medical treatments, and some
GAD patients might be more inclined to ‘‘re-
spond’’ to such treatments and, relatedly, more
prone to consent to participate in trials for
which they know they could receive such
treatments. They could therefore differ from
(placebo-treated) patients enrolled in trials of
‘‘conventional treatments’’ regarding this
‘‘benevolence towards CAM’’, and their inclu-
sion in the network might have introduced a
form of a selection bias that could not have
been controlled for.

One specific Lavender extract (Silexan�) was
clearly indicated as effective (superior to pla-
cebo and numerically more effective than
paroxetine) in a large high-quality trial, and an
additional similar (or longer) trial would con-
firm efficacy. The same is applicable for a com-
bination of extracts of Crataegus oxycantha and
Eschscholtzia californica and magnesium, and
balneotherapy consisting of daily immersion
(10 min) in a mineral water bubbling bath, with
underwater massage by an experienced physio-
therapist (10 min) followed by a pressurized
shower (water massage) of the whole body.
Finally, two small but quality placebo-con-
trolled trials strongly indicate the efficacy of
Chamomile extract—one in initial treatment
and one in relapse prevention—but they only
represent a reasonable justification for
large(r) confirmatory trials.

CONCLUSION

In conclusion, at present, the body of evidence
about the efficacy and safety of the overall CAM
category of treatments in GAD is modest, both in
size and quality. There are, however, two herbal
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preparations and a specific balneotherapy regi-
men with demonstrated efficacy in single trials
meeting the same standards implemented foir
conventional recommended treatments, but
they require confirmation before finite conclu-
sions can be drawn, while, forChamomile extract,
it seems plausible to state that the two proof-of-
the concept studies justify further research.
Considering the circumstances (available stan-
dard treatments, required quality of evidence), it
does not seem likely that any of the reviewed
treatments would be investigated to the extent
that would provide evidence to justify their al-
ternative use (i.e., instead of the standard treat-
ments), ; however, it appears feasible and
justified to evaluate their complementary use
(alongside standard treatments), in particular
considering herbal preparations, as this could be
evaluated through real-life pragmatic trials.
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