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ABSTRACT
Background:  Anxiety symptoms and disorders are common in the UK. Whilst waiting for, or alongside, 
treatments such as anxiolytics or psychological therapies, people often self-manage anxiety symptoms 
with products purchased over-the-counter (OTC), such as herbal medicines or dietary supplements. 
However, the evidence for these products is often presented across different reviews and is not easy for 
patients or healthcare professionals to compare and understand.
Aims:  To determine the nature and size of the evidence base available for these products.
Methods:  A scoping review. CENTRAL, MEDLINE, EMBASE, PsycInfo, and AMED (inception—Dec 2022) 
were searched for RCTs assessing OTC products in people aged 18–60 with symptoms or a diagnosis of 
anxiety.
Results:  In total 69 papers assessing a range of products were found, which mostly focussed on kava, 
lavender, saffron, probiotics, Galphimia glauca and valerian. Studies used varying dosages. Compared to 
herbal medicine studies, there were much fewer dietary supplement studies and homeopathic remedy 
studies, despite some of use of these by the general public.
Conclusion:  Future research needs to investigate commonly used but less evaluated products (e.g. 
chamomile, St John’s Wort) and to evaluate products against or alongside conventional treatments to 
better reflect patient decision making.

Introduction

An estimated 5.9% of UK adults have Generalised Anxiety 
Disorder (GAD) (Stansfeld et  al., 2016), defined as excessive 
anxiety and worry occurring more days than not for over 
six months, which the individual finds difficult to control, 
with clinically significant distress or functional impairment. 
It must be associated with three or more of the following: 
restlessness, feeling easily fatigued, difficulty concentrating, 
irritability, muscle tension, and sleep disturbance (American 
Psychiatric Association, 2022). In addition to affecting an 
individual’s quality of life and functioning, anxiety is asso-
ciated with poorer sleep, increased risk of depression and 
increased risk of coronary heart disease, cardiovascular mor-
tality and stroke (Cox & Olatunji, 2020; Emdin et  al., 2016; 
Saha et  al., 2021). GAD is also associated with higher use of 
healthcare services and higher healthcare costs (Revicki 
et  al., 2012). From a societal perspective, worse mental well-
being can lead to more sick days and less productivity in 
the workforce (Santini et  al., 2022).

Between 2013 and 2018 anxiety diagnoses and symptoms 
rose, particularly in younger age groups (Archer et  al., 
2022). National Institute for Health and Care Excellence 
(NICE) guidelines for GAD recommend a stepped care 
approach of active monitoring, low- and high-intensity psy-
chological therapies and/or drug treatment (National 
Institute for Health & Care Excellence, 2020). Antidepressants 
are effective for anxiety compared to placebo (Chen et  al., 
2019), but side effects such as nausea, sleep disturbances, 
loss of libido, or headaches (Brahmbhatt et  al., 2021) result 
in mixed acceptability (Parker & Banfield, 2022; 
Toledo-Chávarri et  al., 2020). Psychological therapies are 
effective compared to waitlist controls (Chen et  al., 2019), 
with greater acceptability than antidepressants (Hurtado 
et  al., 2020; Parker & Banfield, 2022; Toledo-Chávarri et  al., 
2020), but frequently have long waiting times, discouraging 
engagement with treatment (Waumans et  al., 2022). In the 
UK, only half of those with GAD receive mental health 
treatment, usually medication, with only 17% using psycho-
logical therapies (Stansfeld et  al., 2016).
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Repeated episodes of anxiety can mean people  
become involved in a long process to find effective and 
accessible treatments (Toledo-Chávarri et  al., 2020). Anxiety 
is self-managed through a range of lifestyle coping mecha-
nisms (Hurtado et  al., 2020) in addition to formal health-
care, and is associated with greater complementary treatments 
usage (Hunt et  al., 2010). NICE guidelines recommend dis-
couraging the use of over the counter (OTC) preparations 
due to the lack of evidence to support their safe use 
(National Institute for Health & Care Excellence, 2020). 
Despite this, OTC products are clearly widely used. Estimates 
differ by country, but surveys suggest between 17% and 
72.8% of participants have used herbal medicines for anxiety 
symptoms (Bystritsky et  al., 2012; Dehghan et  al., 2022; 
Garcia-Alvarez et  al., 2014; McIntyre et  al., 2016; Woodward 
et  al., 2009), with between 14% and 27% survey respondents 
using complementary approaches or herbal products along-
side conventional treatment (Bahceci et  al., 2013; McIntyre 
et  al., 2016). Usage rates are significantly higher in those 
with more severe mental disorders (McIntyre et  al., 2016; 
Ravven et  al., 2011).

Reasons for using herbal products for anxiety include per-
ceptions they are gentler, safer and have fewer side effects than 
prescription medications, and positive experience of own and 
others’ use (Garcia-Alvarez et  al., 2014; McIntyre et  al., 2015). 
The most consistently popular individual products in surveys 
are chamomile, lavender, valerian and St John’s Wort, with 
some surveys also mentioning kava, ginseng, black cohosh, and 
chasteberry (Bystritsky et  al., 2012; McIntyre et  al., 2016; 
Ravven et  al., 2011). Dietary supplement use for mental health 
has been examined less often, but it is suggested that vitamin 
and mineral use for mental health varies from 1.6% to 6.4% in 
US, Turkish and Iranian populations (Bahceci et  al., 2013; 
Dehghan et  al., 2022; Ravven et  al., 2011). For OTC homeo-
pathic preparations, one of the most common reasons for their 
use in the UK is psychological problems (Reid, 2002). An 
Australian simulated patient study found pharmacists recom-
mended a range of products for distress, chiefly B-vitamin 
complex and Bach Rescue Remedy (Clayton et  al., 2020).

People with anxiety report a lack of information as to 
treatment effectiveness (Toledo-Chávarri et  al., 2020), seeking 
information through the internet or family and friends, with 
half not disclosing herbal medicine use to their general prac-
titioner (McIntyre et  al., 2016). Pharmacists’ natural products 
knowledge has been shown to be limited in several studies 
(Waddington et  al., 2015), with variable support provided to 
people for mental health problems (Morris et  al., 2021). It is 
therefore important to clearly map the evidence for both 
patients and healthcare practitioners. Whilst many products 
have been reviewed (e.g. chamomile (Hieu et al., 2019), lemon 
balm (Ghazizadeh et  al., 2021)), these are often in separate 
reviews, providing difficulties in comparing the volume and 
nature of the evidence across products. Inclusion criteria can 
also vary across reviews (e.g. including people with few symp-
toms at baseline, or acute anxiety), limiting their utility.

One previous network-meta-analysis has been carried out 
upon herbal products for anxiety (Zhang et  al., 2022). Whilst 
this provided clear conclusions on the 12 herbal products 
included, it only focussed on studies in people with a GAD 

diagnosis and using Hamilton Anxiety Rating Scale (HAM-A) 
as an outcome. Those experiencing anxiety symptoms without 
a definitive diagnosis are also likely to take herbal products, 
whilst not all trials may use HAM-A as an outcome measure. 
It also did not account for dosages or include dietary supple-
ments or medication. There remains a need to understand the 
size and nature of the evidence of all potential OTC products 
for anxiety symptoms and diagnoses, providing detail on 
preparations and taking an inclusive approach to outcome 
measures to comprehensively map the evidence base.

We therefore aimed to determine the size and scope of 
the evidence base regarding the effectiveness and safety of 
over-the-counter products for people with symptoms or a 
diagnosis of anxiety, through (1) mapping OTC products 
evaluated in trials for reducing anxiety symptoms in adults 
aged 18–60 and (2) summarising the characteristics of the 
evidence for each product. We summarise the results for 
adults only as those for older adults are synthesised sepa-
rately, due to different issues with higher likelihood of 
comorbidities and concomitant medication.

Methods

We carried out a scoping review according to Joanna Briggs 
Institute (JBI) guidance (Peters et  al., 2020) and PRISMA 
guidance for scoping reviews (Tricco et  al., 2018). This was 
part of a larger review focussing on OTC products for 
depression, anxiety and insomnia that was prospectively reg-
istered on the Open Science Framework (https://osf.io/
rkm57/), with results synthesised separately for each condi-
tion and for older/younger populations.

We searched, MEDLINE, EMBASE, PsycInfo, AMED, and 
CENTRAL (inception—Dec 2022). CENTRAL searches also 
included searches for ongoing trials and protocols. Using 
Boolean operators, we developed free text and MESH terms 
grouped into the following categories.

1.	 Over the counter products
2.	 Depression, anxiety and insomnia
3.	 RCT filters (where available)

Given the wide range of products, individual product 
names were not used. Broad and specific product terms 
were generated by the research team and piloted and refined 
in scoping searches in Medline and Embase (see Appendix 
1 for the Medline search strategy). Search results were dedu-
plicated and imported into Rayyan (Ouzzani et  al., 2016) for 
title and abstract screening. Dual title and abstract screening 
was undertaken for 10% hits, and any discrepancies or 
unclear decisions were discussed in team meetings. Once 
agreement had been reached, remaining studies were 
screened by a single reviewer (RF, SM, SU, VT, and AS), 
with unclear studies reviewed by a second person. The same 
process was followed for full texts, with decisions docu-
mented in Excel. All were screened for inclusion in the 
overall review of all conditions; anxiety and anxiety with 
insomnia and/or depression studies are synthesised in 
this paper.

https://osf.io/rkm57/
https://osf.io/rkm57/
https://doi.org/10.1080/09638237.2024.2408231
https://doi.org/10.1080/09638237.2024.2408231
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The eligibility criteria were:

•	 Adults (mean age or range within 18–60 years), in a 
community/outpatient setting with symptoms of anx-
iety (using a validated questionnaire) or an anxiety 
diagnosis.

•	 Oral over-the-counter medicines, herbal products, 
homeopathic products and dietary supplements, 
alone or as an adjunct treatment, used for at least 
one week.

•	 Measuring outcomes of anxiety symptoms using val-
idated questionnaires or diagnosis using established 
diagnostic criteria and adverse events.

•	 Randomised controlled or crossover trials (RCTs), 
with any comparator.

We excluded studies on inpatients, people not meeting a 
minimum symptom threshold at baseline, other mental health 
conditions (aside from depression and insomnia) and studies 
where anxiety was part of a collection of other symptoms but 
did not have to meet a specified baseline level (e.g. meno-
pause, substance abuse). Studies not reporting any age data or 
descriptors were assumed to be in adults (n = 1) and included 
in the review. We excluded prescription medication, individu-
alised treatments, non-pharmacological approaches (e.g. aro-
matherapy), studies of less than one week of treatment and 
individualised interventions. We excluded subgroup analyses of 
trials and conference abstracts (these were followed up to 
locate full texts where possible). We included studies from any 
time period, and any language (multilingual colleagues and 
Google Lens translated non-English texts).

Context is an important consideration within scoping 
reviews (Peters et  al., 2020). The term OTC can include a 
wide range of products; with inconsistencies in what is 
available and the supporting regulatory frameworks in dif-
ferent countries (e.g. Kava is available in Australia but not 
the UK). We therefore included OTC products without 
practitioner input, irrespective of their status in the UK, 
after discussion with our clinical and PPI team members. 
This allowed the review to be as inclusive as possible, as a 
wider range of products can often be purchased online. We 
excluded Traditional Chinese Medicine combination prod-
ucts that typically require practitioner input and other 
obscure products unlikely to be widely used. Importantly, 
product definitions often vary in different countries and 
classification can therefore be challenging.

Data were extracted with a data extraction form devised 
with guidance from the JBI data extraction template. Data 
were extracted by one reviewer (SU), and checked by a sec-
ond reviewer (RF), including study details, country and set-
ting, sample size, condition definition and baseline scales, 
participant characteristics and inclusion criteria, product 
characteristics, comparators, and outcomes. RF additionally 
extracted adverse event data and data from non-English 
papers using Google Lens (n = 4).

Data was summarised descriptively in tables and charts, 
according to product characteristics, sample characteristics 
and outcomes. We aimed to highlight products that were 
commonly researched and where there were gaps compared 

to common usage, promising products for further research 
and where there were gaps in patient populations.

Results

For the overall review we found 23,933 articles, 15,339 after 
deduplication. After title and abstract screening, 1346 full 
texts were screened for eligibility. Out of these 69 studies 
were eligible for inclusion in the adults with anxiety synthe-
sis (Figure 1), representing 75 comparisons evaluating 43 
different products (Figure 2).

Follow up of 50 protocols, trials register entries and con-
ference abstracts located an additional eight relevant full 
texts (five published in 2023 after completion of searches), 
of which three were eligible for the anxiety synthesis (one 
depression only and four were excluded). Nine relevant 
ongoing studies were located from trials register entries and 
are summarised at the end of the results.

The 69 completed studies came from 15 different coun-
tries, including 13 Iran, 13 Germany, nine Australia, seven 
USA, five Brazil, four Mexico, four India, three Canada, 
three Netherlands, two France, two Italy, and one each from 
South Korea, Hungary, Japan and the UK. Sample size, par-
ticipant characteristics, product details and comparators are 
summarised in Table 1. The year of publication indicates an 
increasing interest in products for anxiety over time. Sample 
sizes varied widely, and most studies were carried out in 
both men and women and focussed on anxiety alone (n = 53) 
in people without comorbidities. The most common com-
parator was placebo (n = 49), and most trials were double 
blind (n = 60). Most studies (61/69) reported at least basic 
safety data on adverse events in the trial.

Herbal products

In total, 19 single herb (Table 2) and 13 multi-herb products 
(Table 3) were evaluated in 59 comparisons across 55 stud-
ies. Where two herbal extracts were compared without 
another comparator in a single study, the study is listed 
twice, once under each product.

Single herbal product studies

Kava (Piper methysticum L.)
Kava was tested in 13 studies, ten in people with anxiety, 
two in people with anxiety and insomnia and one in people 
with anxiety and menopause. Sample sizes ranged from 35 
to 391 and studies lasted 1–25 weeks. Products varied some-
what. Doses were between 1 × 100 mg and 5 × 3.2 g tablets/
day, although tablets were generally standardised to between 
35 and 70 mg kavalactones where this was reported (Connor 
& Davidson, 2002; Gastpar & Klimm, 2003; Lehrl, 2004; 
Malsch & Kieser, 2001; Sarris et  al., 2009; Sarris et  al., 2020; 
Volz & Kieser, 1997), giving a more similar dosage of active 
constituents across products. One study standardised to 55% 
kavain (De Leo et  al., 2001) and one to 30% kavapyrones 
(Boerner et  al., 2003).
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Seven of the 13 studies showed a significant difference to 
placebo (De Leo et  al., 2001; Lehmann et  al., 1996; Lehrl, 
2004; Malsch & Kieser, 2001; Sarris et  al., 2009; 2013; Volz 
& Kieser, 1997) (sample sizes 37–100), including one where 
Kava was an adjunct therapy to HRT for menopause (De 
Leo et  al., 2001) (n = 40), and four studies found no 

significant difference (Connor & Davidson, 2002; Gastpar & 
Klimm, 2003; Jacobs et  al., 2005; Sarris et  al., 2020) (sample 
sizes 35–391). The two studies comparing kava to prescribed 
medication (oxazepam and bromazepam, n = 145 (Lerhl & 
Woelk, 2002), buspirone and opipramol, n = 127 (Boerner 
et  al., 2003)) found similar decreases in anxiety in both 

Figure 1.  PRISMA Flow Diagram.
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groups, with no significant difference. One study (n = 391) 
also compared Kava to Valerian, with no differences in anx-
iety scores (Jacobs et  al., 2005).

Twelve studies reported adverse events. Generally, there were 
no or few adverse events, with little difference between groups. 
Five reported no difference in liver function tests or other blood 
parameters between groups (Gastpar & Klimm, 2003; Malsch & 
Kieser, 2001; Sarris et  al., 2009; Sarris et  al., 2013; Volz & Kieser, 
1997), but one reported slightly higher risk of liver function 
abnormalities from Kava (Sarris et  al., 2020).

Lavender (Lavandula angustifolia Mill.)
The second most common herbal product evaluated was 
lavender, in five RCTs with sample sizes ranging from 77 to 
523 (Farshbaf-Khalili et  al., 2018; Kasper et  al., 2010, 2014, 
2015; Woelk & Schläfke, 2010). Four studies tested a laven-
der oil extract (proprietary name Silexan, usually one tablet 
80 mg/day apart from one study with a second treatment 
arm of 160 mg/day) and one study evaluated capsules of 
2 × 500 mg/day dried flower extract (Farshbaf-Khalili et  al., 
2018). Products were given for 6–10 weeks. Two were tested 

Figure 2.  Plot of products evaluated in trials in this review.
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in people with anxiety only (Kasper et  al., 2014; Woelk & 
Schläfke, 2010), two in people with comorbid insomnia 
(Kasper et  al., 2010, 2015), and one in menopausal women 
with anxiety (Farshbaf-Khalili et  al., 2018). Study mean ages 
varied between 45.8 and 53.3 years.

Two studies compared lavender to an active drug, includ-
ing 0.5 mg lorazepam (Woelk 2009) and 20 mg paroxetine 
(Kasper et  al., 2014). Silexan was non-inferior to lorazepam 
(n = 77) (Woelk & Schläfke, 2010). In a four arm RCT 
(n = 523) comparing 80 mg Silexan, 160 mg Silexan, paroxe-
tine and placebo, both Silexan dosages were significantly 
better than placebo at reducing anxiety, with the 160 mg 
dose significantly better than paroxetine (Kasper et  al., 
2014). Three other studies compared lavender and placebo 
and found significantly better anxiety scores (Farshbaf-Khalili 
et  al., 2018; Kasper et  al., 2010, 2015). One study with a 
bitter orange treatment arm (n = 156) found no difference 
compared to lavender (Farshbaf-Khalili et  al., 2018). Similar 

numbers and types of adverse events were found across 
treatment arms in all studies.

Galphimia glauca Cav
The native Mexican Galphimia glauca (Mexico: calderona 
amarilla; USA: thryallis) was assessed in four trials, all in 
people with no comorbidities and sample sizes ranging from 
34 to 135, with mean ages between 25 and 40 and mostly 
female samples. Products involved 1–2 capsules/day, stan-
dardised to 0.374 mg Galphimine B (Romero-Cerecero et  al., 
2018, 2019), 0.175 mg Galphimine B (Herrera-Arellano 
et  al., 2012) and 0.348 mg Galphimine B (Herrera-Arellano 
et  al., 2007). All studies compared G. glauca to an active 
drug, including alprazolam (Romero-Cerecero et  al., 2019), 
sertraline (Romero-Cerecero et  al., 2018) and lorazepam 
(Herrera-Arellano et  al., 2007, 2012), and all studies found 
similar decreases in anxiety to the prescription drug, with 
no differences in effects. In three studies, adverse events 
were milder and less frequent in the G. glauca group 
(Herrera-Arellano et  al., 2007, 2012; Romero-Cerecero et  al., 
2019), and one study found no differences (Romero-Cerecero 
et  al., 2018).

Saffron (Crocus sativus L.)
Saffron was evaluated in three RCTs (Jafarnia et  al., 2017; 
Mazidi et  al., 2016; Milajerdi et  al., 2018), with sample sizes 
between 40 and 60, mean ages ranging from 31 to 55 and 
mostly female participants. One was in people with anxiety 
alone (Jafarnia et  al., 2017), one with comorbid depression 
(Mazidi et  al., 2016) and one in comorbid depression and 
type 2 diabetes (Milajerdi et  al., 2018). Doses varied: one 
study included 2 × 15 mg/day hydroalcoholic extract saffron 
for 8 weeks (Milajerdi et  al., 2018), one used 2 × 50 mg/day 
capsules dried saffron stigma for 12 weeks (Mazidi et  al., 
2016), and one used a 500 mg capsules containing 450 mg 
saffron and 50 mg sertraline per day for 6 weeks (Jafarnia 
et  al., 2017). All found significant reductions in anxiety 
compared to placebo (Mazidi et  al., 2016; Milajerdi et  al., 
2018) or placebo plus sertraline (Jafarnia et  al., 2017). Only 
one study reported adverse events, which found four patients 
reported side effects with saffron (Jafarnia et  al., 2017).

Valerian (Valeriana officinalis L.)
Two studies assessed valerian and one valepotriates extract 
from valerian. Sample sizes ranged from 40 to 391 and 
mean ages from 33 to 41, with one study including people 
with both anxiety and insomnia (Jacobs et  al., 2005). 
Valerian did not show promising effects for anxiety. One 
large three-arm RCT (n = 391) found no differences in anx-
iety between valerian and placebo or kava extract after 
4 weeks, but a higher incidence of diarrhoea in the valerian 
group compared to placebo (Jacobs et  al., 2005). Valerian 
showed similar effects to Sedatol capsules (a herbal mixture 
of passionflower, valerian, hawthorn, chamomile and pis-
cidia) in a small study of people with anxiety (no signifi-
cance testing) over 60 days in 40 participants, with no 
adverse effects (Rabezzana, 1995). Valepotriates extract was 

Table 1.  Descriptive summary of included studies.

N reporting this
Mean (range) 
across trials

Sample size recruited 69 93 (10–539)
Sample size analysed 69 87 (10–523)
Gender (% female) 64 71% (18%–100%)
Age 58 40.0 (20.8–55.0) 

years
N studies per category

Year of publication Before 2000 5
2000–2009 22
2010–2019 29
2020 onwards 13

Target condition Anxiety only 53
Anxiety and depression 11
Anxiety and insomnia 4
Anxiety, depression and insomnia 3

Comorbid conditions No comorbid conditions 59
Menopause 3
Overweight and obesity 2
Type 2 diabetes 1
Type 2 diabetes + vitamin D 

deficiency
1

Irritable bowel syndrome 1
Hypertension 1
Pregnancy 1

Product type 
evaluated

Herbal products 55 (32 products)
Dietary supplements 11 (8 products)
Homeopathic remedies 3 (3 products)
Single chemical medication 0

Evaluated as Monotherapy 61
Adjunct to antidepressant 7
Adjunct to HRT 1
Adjunct to CBT 1

Comparators Placebo 49
Active drug 11
Active drug and placebo 3
Other OTC 3
Non-pharmacological approach 

and placebo
1

Active drug and 
non-pharmacological approach

1

No treatment 1
Blinding Double blind 60

Open label 3
Triple blind 2
Single blind 2
Not reported 1
Blinding for supplement but not 

high prebiotic diet (factorial 
trial)

1
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Table 2. T rials of single herb products.

First author, year 
published
country
study type
n analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Kava (n = 14)
De Leo et  al., 2001 (De 

Leo et  al., 2001)
Italy
4 group RCT
N = 40

100% f
Aged 42–63

Physiological or 
surgical menopause

Kava 1 x 100 mg tablet/
day(standardised to 55% 
kavain) + HRT 
(physiological 
menopause) or + ERT 
(surgical menopause)

6 months

Placebo + HRT (physiological 
menopause)

Placebo + ERT (surgical 
menopause)

6 months

Greater reduction in 
HAM-A scores with 
adjunct Kava 
therapy

Not Reported

Sarris et  al., 2020 (Sarris 
et  al., 2020b)

Australia
N = 171

74% f
35 (12.6) yrs

2 × 2 tablets twice a day, 
(standardised to 60 mg 
kavalactones/tablet)

16 weeks

Placebo
16 weeks

No significant effect 2 SAEs in placebo 
group, no sig difs in 
total AEs (sig more 
poor memory and 
tremor in Kava 
group). Slightly 
higher risk of LFT 
abnormalities for 
Kava.

Sarris et  al., 2013 (Sarris 
et  al., 2013)

Australia
N = 58

65% f
30.1 (8.8) yrs

1 x 3 g tablets twice a day 
(titrated up to two 
tablets after 3 weeks if 
non-responsive), 
standardised to 60 mg 
kavalactones per tablets

6 weeks

Placebo Significantly better 
HAM-A scores

No SAEs, more 
headaches in Kava 
group. No 
differences in LFTs 
between groups.

Boerner et  al., 2003 
(Boerner et  al., 2003)

Germany
3 arm RCT
N = 127

84.3% f
20–29 yrs (13.4%) 

30–39 yrs (27.6%) 
40–49 yrs (33.9%) 
50–59 yrs (16.5%) 
60–71 yrs (8.6%)

1 x 400 mg tablet/day 
(standardised to 30% 
kavapyrones, LL150)

8 weeks + placebo tablet

1.  1 x 5 mg Buspirone 
hydrocholride twice per 
day + placebo

2.  1 x 50 mg Opipramol 
dihydrochloride twice 
per day + placebo

Similar decreases with 
no differences 
between 
treatments

No differences in AE 
types across groups, 
1 SAE in Kava 
group (panic attack, 
hospitalised), 1 AE 
from abnormal lab 
values for 
Opipramol.

Volz 1996 (Volz & Kieser, 
1997b)

Germany
N = 100

73% f
53.9 yrs

3 × 90–110 mg dried extract 
capsules per day 
(standardised to 70 mg 
kavalactones, WS1490)

25 weeks

Placebo Significantly better 
HAM-A scores 
week 8 onwards

2 possibly related AEs 
for Kava and f2 for 
placebo. No 
clinically relevant 
changes in blood 
test results.

Sarris 2009a (Sarris et  al., 
2009)

Australia
Crossover trial
N = 37

57% f
44.4 yrs

5 × 3.2 g tablets per day 
(standardised to 50 mg 
kavalactones)

1 week

Placebo Significantly better 
reduction in 
HAM-A scores

No SAEs, 1 minor 
event leading to 
withdrawal 
(nausea), 4 minor 
AEs (3 Kava). No 
clinical signs of 
hepatotoxicity.

Gastpar 2003 (Gastpar & 
Klimm, 2003b)

Germany
N = 141

74% f
48.8 yrs

3 x 50 mg dry extract 
capsules per day 
(standardised to 35 mg 
kavalactones, WS 1490)

4 weeks

Placebo No significant 
differences in ASI 
scores

6 withdrew due to AEs 
(unrelated to 
treatment), 3 AEs (2 
placebo, 1 Kava). 
No abnormal values 
on LFTs or other 
blood tests.

Lehmann 1996 (Lehmann 
et  al., 1996)

Germany
N = 58

74.1% f
42.9 yrs

3 x 100 mg capsules per day 
(WS 1490)

4 weeks

Placebo Significantly better 
HAM-A scores

No undesirable events.

Malsch 2000 (Malsch & 
Kieser, 2001)

Germany
N = 40

37.5% f
40 yrs

2 x 50 mg capsules 
(standardised to 35 mg 
kavalactones) 3 times per 
day (gradual increase in 
week 1) + tapering off of 
benzodiazepine 
medication over two 
weeks

Placebo Significantly better 
HAM-A scores

No SAEs. AEs in 5 kava 
and 10 placebo 
group patients, all 
attributed to 
benzodiazepine 
withdrawal. No 
clinically relevant 
laboratory test 
changes.

Connor 2002 (Connor & 
Davidson, 2002)

USA
N = 35

82% f
51.7 (11.6) yrs

1 x 70 mg capsules (70 mg 
kavalactones) twice a day 
for 1 week, 2 x 70 mg for 
3 weeks

Placebo No significant 
differences in 
HAM-A scores

No evidence of side 
effects.

(Continued)
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First author, year 
published
country
study type
n analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Jacobs et  al., 2005 
(Jacobs et  al., 2005)

USA
3 arm RCT
N = 391

79% f
41.4 yrs

Insomnia

3 x 100 mg capsule per day 
+ 2 placebo valerian 
capsules

4 weeks

1.  Placebo (for Kava and 
Valerian)

2.  Valerian softgel

No significant 
difference in STAI 
scores

Mild AEs, similar 
between groups.

Lehrl, 2004 (Lehrl, 2004)
Germany
N = 57

53.5% f
52.1 yrs

Insomnia

2 x 100 mg dry extract 
capsules (standardised to 
70 mg kavalactones) per 
day

4 weeks

Placebo Significantly better 
HAM-A scores

1 AE (placebo)

Lerhl 2002 (Lerhl & 
Woelk, 2002)

Germany
3 arm RCT
N = 145

% f NR
Age NR

300 mg/day WS1490 extract
6 weeks

1.  Oxazepam (15 mg/day)
2.  Bromazepam (9 mg/day)

Similar decreases with 
no differences 
between 
treatments

No undesirable effects 
or effects causally 
related to Kava 
reported.

Lavender Lavandula angustifolia
Woelk 2009 (Woelk & 

Schläfke, 2010)
Germany
N = 77

77% f
Age range 21–-65

1 x 80 mg Silexan lavender 
oil capsules per 
day + lorazepam placebo

6 weeks

1 × 0.5 mg 
lorazepam + Silexan 
placebo

Silexan non-inferior to 
lorazepam

No SAEs, 26 AEs 
Silexan, 19 
lorazepam

Farshbaf-Khalili 2018 
(Farshbaf-Khalili et  al., 
2018)

Iran
N = 156
3 arm RCT

100% f
53.32 yrs

Menopause

2 x 500 mg capsules dried 
Lavandula angustifolia 
flower per day

8 weeks

1.  Placebo
2.  2 x 500 mg bitter orange 

capsules

Significantly lower 
anxiety scores than 
placebo, no 
difference to bitter 
orange

Lavender: nausea 
(8.2%), palpitations 
(4.4%) and 
headache (4.1%)

Bitter orange: nausea 
(4.2%), palpitations 
(4.2%) and 
headache (2.1%)

Placebo: nausea (10.4%), 
palpitations (2.1%) 
and headache (6.3%)

Kasper et  al., 2014 
(Kasper et  al., 2014b)

Germany
N = 523
4 arm RCT

73.7% f
45.8 yrs 1.  80 mg Silexan lavender oil 

capsules per 
day + paroxetine placebo

2.  160 mg Silexan 
capsules + paroxetine 
placebo10 weeks

1.  1 x 20 mg 
paroxetine + Silexan 
placebo

2.  Placebo

Silexan 160 and 
80 mg significantly 
better than 
placebo, 160 mg 
significantly better 
than paroxetine 
but not 80 mg.

5 SAEs (all unrelated), 
48 AEs in 160 mg 
Silexan, 71 AEs in 
80 mg Silexan, 89 
AEs paroxetine, 73 
AEs placebo.

Kasper 2015 (Kasper 
et  al., 2015b)

Germany
N = 170

71.8% f
48.5 yrs

Insomnia

1 x 80 mg Silexan lavender 
oil capsules per day

10 weeks

Placebo Significantly lower 
anxiety scores than 
placebo

Silexan 34 AEs, placebo 
36 AEs

Kasper et  al., 2010 
(Kasper et  al., 2010)

Germany
N = 212

75% f
46.1 yrs

Insomnia

1 x 80 mg Silexan lavender 
oil capsules per day

10 weeks

Placebo Significantly lower 
anxiety scores than 
placebo

Silexan 55 AEs, placebo 
68 AEs

Galphimia glauca
Romero-Cerecero et  al., 

2019 (Romero-Cerecero 
et  al., 2019)

Mexico
N = 135

NR
Aged 30+ years

1 x Galphimia glauca 
capsule (standardised to 
0.374 mg Galphimine B) 
per day

10 weeks

1 x 1 mg alprazolam per 
day

Similar decreases with 
no differences 
between 
treatments

Significantly fewer AEs 
in G. glauca group 
(68% vs 95%, 
p < 0.001)

Romero-Cerecero et  al., 
2018 (Romero-Cerecero 
et  al., 2018)

Mexico
N = 34

79% f
25 yrs

2 x Galphimia glauca 
capsule (standardised to 
0.374 mg Galphimine B) 
per day (1st week 1/day)

10 weeks

1 x 50 mg sertraline per 
day

Similar decreases with 
no differences 
between 
treatments

Similar tolerability, 1 
patient in each 
group stopped 
treatment due to 
side effects

Herrera-Arellano et  al., 
2012 (Herrera-Arellano 
et  al., 2012)

Mexico
N = 104

85% f
40 yrs

1–2 × 3.48 mg Galphimia 
glauca (standardised to 
0.175 mg Galphimine B) 
capsule twice per day

12 weeks

1–2 × 0.5 mg lorazepam 
twice per day

Similar decreases with 
no differences 
between 
treatments

More frequent side 
effects in control

Herrera-Arellano et  al., 
2007 (Herrera-Arellano 
et  al., 2007b)

Mexico
N = 114

77% f
37.8 yrs

2 x 310 mg Galphimia glauca 
capsule (standardised to 
0.348 mg Galphimine B) 
per day

4 weeks

1 x 1 mg lorazepam twice 
per day

Similar decreases with 
no differences 
between 
treatments

Control produced more 
excessive sedation 
(21% vs 7%). No 
pathological 
alterations in 
laboratory tests in 
either group.

Table 2.  Continued.
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First author, year 
published
country
study type
n analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Saffron
Jafarnia et  al., 2017 

(Jafarnia et  al., 2017)
Iran
N = 40

65% f
31 yrs

1 x 500 mg capsule (450 mg 
saffron + 50 mg 
sertraline) per day

6 weeks

1 x capsule (placebo + 
50 mg sertraline) per day

Significantly better 
reduction in 
anxiety scores

4 saffron patients 
reported side 
effects (not 
discontinued)

Milajerdi et  al., 2018 
(Milajerdi et  al., 2018)

Iran
N = 52

77% f
55 yrs

Depression, Type 2 
diabetes mellitus 

(allowed to use up
to 1.5 g metformin and 

or 10 mg 
glibenclamide)

2 x 15 mg capsules per day 
saffron hydroalcoholic 
extract

8 weeks

Placebo Significantly better 
reduction in 
anxiety scores

Not reported

Mazidi et  al., 2016 (Mazidi 
et  al., 2016)

Iran
N = 60

70% f
43.2 yrs

Depression

2 x 50 mg capsules per day 
dried saffron stigma

12 weeks

Placebo Significantly better 
reduction in 
anxiety scores

Not reported

Valerian
Jacobs et  al., 2005 

(Jacobs et  al., 2005)
USA
3 arm RCT
N = 391

79% f
41.4 yrs

Insomnia

2 x Valerian softgel capsule 
per day (standardised to 
3.2 mg (1%) valerenic 
acids) + 1 placebo 
capsule for Kava

4 weeks

1) Placebo (for valerian and 
kava)

2) Kava extract

No significant 
difference in STAI 
scores

Mild AEs, similar 
between groups 
apart from higher 
incidence of 
diarrhoea in 
valerian vs placebo

Rabezzana, 1995 
(Rabezzana, 1995)

Italy
N = 40

55% f
33.43 yrs

Valerian 50 mg/day
60 days

265 mg per day Sedatol 
capsules (Passionflower, 
valerian, hawthorn, 
chamomile and piscidia, 
mixed at a constant 
dosage (no further 
information))

Similar improvements 
in both groups (no 
significance 
testing)

No AEs

Andreatini 2001 
(Andreatini et  al., 
2002)

Brazil
N = 36
Valepotriates

53% f
41.1 yrs

3 x 50 mg valepotriates 
capsules (80% 
dihydrovaltrate, 15% 
valtrate and 5% 
acevaltrate)

4 weeks

1.  2.5 mg diazepam three 
times per day

2.  Placebo (3 lactose 
capsules per day)

No significant 
difference between 
any groups

No SAEs, 1 diazepam 
and 1 placebo 
patient withdrew 
due to AEs

Chamomile
Mao et  al., 2016 (Mao 

et  al., 2016b)
USA
N = 93
Randomised after 12 

weeks open-label 
chamomile therapy

70% f
47.3 yrs

3 x 500 mg chamomile 
capsule per day 
(standardised to 1.2% 
Api-7Glc and 0.2–0.6% 
tetracoumaroyl spermine 
(TCS))

26 weeks

Placebo No difference in time 
to or hazard of 
relapse but lower 
anxiety scores than 
placebo

No significant 
difference in AEs 
(17% vs 19%), all 
mild

Amsterdam et  al., 2009 
(Amsterdam et  al., 
2009)

USA
N = 57

60% f
45.7 yrs

1–5 x 220 mg capsules 
(standardised to 1.2% 
apigenin) per day (1 
capsule/day first week, 
2 second week, then 
adjusted based on 
response and side effects)

8 weeks

Placebo Significantly better 
reduction in 
anxiety scores

1 per group 
discontinued 
treatment due to 
AEs, 11 chamomile 
AEs and 22 placebo 
(not significant)

Echinacea angustifolia
Lopresti 2020 (Lopresti & 

Smith, 2021)
Australia
N = 106
3 arm RCT

59% f
41 yrs 2 x 20 mg Echinacea 

angustifolia EP107TM 
(alkamide content of 
1–1.5%) twice daily

1 x 20 mg tablet + placebo 
tablet twice daily6 weeks

Placebo No significant 
differences 
between groups

No SAEs, frequency of 
AEs similar across 
groups, 1 high dose 
and 1 low dose 
participant 
withdrew due to 
digestive complaints

Haller 2020 (Haller et  al., 
2020)

Hungary
N = 62

53% f
37.3 yrs

2 x 40 mg Echinacea 
angustifolia root tablets 
per day (Anxiofit-1, 
standardised to 1–1.5% 
alkamide content)

7 days

Placebo Significantly better 
reductions in 
anxiety

4 patients reported 8 
AEs, all in placebo 
group

Table 2.  Continued.
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First author, year 
published
country
study type
n analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Passionflower (Passiflora incarnata)
Akhondzadeh et  al., 2001 

(Akhondzadeh et  al., 
2001)

Iran
N = 32

56% f
Mean age NR

45 drops passionflower 
tincture (Passipay) per 
day + placebo pill

4 weeks.

30 mg oxazepam per 
day + placebo drops

Similar reductions 
across both 
groups, only 
significantly 
different at 4 day 
timepoint 
(favouring 
oxazepam)

No significant 
differences in total 
AEs

Nojoumi et  al., 2016 
(Nojoumi et  al., 2016b)

India
N = 30

86% f
30.63 yrs

3 × 15 drops passionflower 
tincture per day (Pasipy) 
+ 50 mg sertraline (first 
two weeks) and 100 mg 
sertraline (second two 
weeks)

4 weeks

Placebo (aqueous solution 
edible alcohol and 
colouring) + 50 mg 
sertraline (first two 
weeks) and 100 mg 
sertraline (second two 
weeks)

Significant 
improvement in 
anxiety symptoms 
vs placebo

No differences in major 
or significant AEs 
observed between 
groups

Cannabidiol (CBD)
Masataka, 2019 

(Masataka, 2019)
Japan
N = 37

30% f
Mean age NR

1 x RSHO-X hemp oil 
(300 mg CBD per dose) 
per day

4 weeks

Placebo (olive oil) Significant reduction 
compared to 
control

No systematic 
evaluation of AEs

Kwee et  al., 2022 (Kwee 
et  al., 2022)

Netherlands
N = 78

40% f
36.7 yrs

300 mg synthetic CBD 
ingested 2 hr before 8 x 
90 min weekly CBT 
sessions

8 weeks

Placebo ingested before 8 x 
90 min CBT sessions

No significant 
differences 
(placebo improved 
more numerically)

No SAEs, similar rates 
of AEs between 
groups

Other
Firoozabadi et  al., 2017 

(Firoozabadi et  al., 
2017)

Iran
N = 70
Nepeta menthoides

75.8% f
36.31 yrs

Depression

2 x 400 mg Nepeta 
menthoides per day (1 
per day for first week)

4 weeks

2 x 50 mg Sertraline + 
425 mg placebo capsule 
per day ((1 per day for 
first week)

Significant reductions 
compared to 
sertraline

1 AE N. menthoides 
group, 11 in 
sertraline

Carmona et  al., 2019 
(Carmona et  al., 2019)

Brazil
N = 54
Aloysia polystachya

73.85% f
39.5 yrs

1 x 300 mg Aloysia 
polystachya (Griseb.) 
Moldenke capsules twice 
daily

8 weeks

Placebo Significantly lower 
scores compared 
to placebo.

Similar mild AEs across 
groups.

Amsterdam et  al., 2009 
(Amsterdam et  al., 
2009)

USA
N = 24
Black Cohosh

100% f
53.75 yrs

Menopause

2 x 32 mg Black cohosh 
(Cimicifuga racemosa) 
capsules per day 
(minimum 1, maximum 4 
adjusted for greater 
effects or to reduce 
adverse effects)

12 weeks

Placebo No significant 
difference between 
groups

1 discontinuted Black 
cohosh treatment 
due to AEs, 14 
possible, probable 
or definite AEs in 
Black cohosh and 8 
in placebo, no 
difference in 
distribution

Kell 2019 (Kell et  al., 
2019)

Australia
N = 97
Caralluma fimbriata

71% f
44 yrs

500 mg Caralluma fimbriata 
capsules twice a day

8 weeks

Placebo Significant reduction 
compared to 
control

Not reported

Rad 2022 (Shayani Rad 
et  al., 2023)

Iran
N = 50
Crossover trial
Celery seed

52% f
50.34

Hypertension

2 × 2 celery seed capsules 
per day (1.34 g total)

4 weeks

Placebo Significant 
improvement 
compared to 
placebo

Mild AEs, no 
differences between 
groups

Sayyah et  al., 2012 
(Sayyah et  al., 2012)

Iran
N = 37
Echium anoenum

48.64% f
25.5 yrs

3 x 250 mg capsules Echium 
anoenum per day plus 
fluoxetine (20 mg/day)

8 weeks

Placebo plus fluoxetine 
(20 mg/day)

Significant treatment 
x time interaction 
favouring E. 
anoenum

No difference in 
frequency of AEs 
between groups, 
most common side 
effect headache

Woelk 2007
Germany (Woelk et  al., 

2007)
N = 104
Gingko biloba

62% f
Mean age NR (range 

18–70)

Gingko biloba extract (EGB 
761, standardised to 
22%–27% of flavone 
glycosides and 5%–7% 
terpene lactones)

3.  2 x 40 mg extract three 
times a day

4.  2 x 80 mg extract three 
times a day4 weeks

Placebo Both groups 
significantly better 
than placebo

9 AEs (3 per group), 
no SAEs

Table 2.  Continued.
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not significantly different to diazepam or placebo after 
4 weeks in another small RCT (n = 36), although had fewer 
withdrawals due to adverse events (Andreatini et  al., 2002).

Other single herb studies
Chamomile, Echinacea, Passionflower, Cannabidiol and 
Manasamitra vataka all had two studies each.

For chamomile (Matricaria recutita L. and Matricaria 
chamomilla L.), two studies were carried out in people with 
anxiety in the USA, with positive effects. One mid-size trial 
showed effects compared to placebo for 1500 mg/day cham-
omile capsules for 26 weeks, with mild and similar side 
effects in both groups (Mao et  al., 2016). The other trial 
was smaller (n = 57) and showed significantly better anxiety 
scores for between one and five 220 mg capsules per day 
(adjusted based on response and side effects) for eight weeks 
(Amsterdam et  al., 2009). There were no significant differ-
ences in adverse events between groups.

Mixed effects upon anxiety were found for echinacea vs 
placebo (sample sizes 62 and 106), with similar frequency of 
adverse events (Haller et  al., 2020; Lopresti & Smith, 2021). 
Both studies used Echinacea angustifolia DC. tablets (one 
root, one not specified), one at 2 × 40 mg/day (Haller et  al., 
2020) and one with two arms − 2 × 20 mg/day and 1 × 20 mg/
day (Lopresti & Smith, 2021), with significant effects only in 
the higher dose study (Haller et al., 2020). Both standardised 
tablets to 1%–1.5% alkamide content. Similar adverse events 
were found between groups in one study (Lopresti & Smith, 
2021) and only reported in the placebo group in the other 
(Haller et  al., 2020).

Two small studies (n = 30 and 32) evaluated passion-
flower tincture (Passiflora incarnata L.) drops (45 drops/
day) for 4 weeks (Akhondzadeh et  al., 2001), one alongside 
50–100 mg sertraline (Nojoumi et  al., 2016). The latter study 
found significantly better anxiety scores than sertraline plus 
placebo (Nojoumi et  al., 2016). The first compared passion-
flower to 30 mg oxazepam (Akhondzadeh et  al., 2001) and 
found similar reductions in anxiety, that favoured oxazepam 
at one early timepoint. There were no differences in 
adverse events.

Mixed effects were found for cannabidiol (CBD) extracts 
from Cannabis sativa L., with a reduction in anxiety in 37 
participants when 300 mg/day was provided for 4 weeks 
compared to placebo (Masataka, 2019). No additional impact 
was found when 300 mg CBD was ingested prior to weekly 
CBT sessions, compared to a placebo in 78 participants 
(Kwee et  al., 2022). Adverse events were not reported in 
Masataka, 2019, but Kwee et  al., 2022 showed similar events 
between CBD and placebo groups.

Ten single herb products were evaluated in individual 
studies, with small to moderate sample sizes (24 to 156). 
Promising products included Nepeta menthoides Boiss. & 
Buhse in people with comorbid depression (Firoozabadi 
et  al., 2017), Aloysia polystachya (Griseb.) Moldenke 
(Carmona et  al., 2019), Caralluma fimbriata Wall. (Kell 
et  al., 2019), Apium graveolens L. (celery seed) in people 
with comorbid hypertension (Shayani Rad et  al., 2023), 
Echium amoenum Fisch. & C.A. Mey. as an adjunct to flu-
oxetine (Sayyah et  al., 2012), Gingko biloba (Woelk et  al., 
2007), Rhodiola rosea L. (Cropley et  al., 2015), Withania 
somnifera (L.) Dunal (ashwagandha) as an adjunct to SSRI 

First author, year 
published
country
study type
n analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Cropley 2015 (Cropley 
et  al., 2015)

UK
N = 80
Rhodiola

39.5% f
21.9 yrs

2 x 200 mg Vitano capsules 
(Rosalin (WS® 1375), a 
proprietary dry extract 
from Rhodiola rosea 
roots) per day

14 days

No treatment Significant reduction 
in anxiety 
compared to 
control

4 AEs in treatment 
group (forgetfulness, 
loss of appetite, 
food poisoning, 
pelvic infection)

Fuladi 2020 (Fuladi et  al., 
2021)

Iran
N = 40
Ashwagandha

45% f
40.20 yrs

2–3 x 1 g Withania somnifera 
capsules per day after 1 
week of 1 capsule/
day + current SSRI 
treatment (no further 
details)

6 weeks

Placebo + current SSRI 
treatment

Significant reduction 
in anxiety scores 
compared to 
placebo

No difference in AEs, 
side effects rarely 
reported

Farshbaf-Khalili, 2018 
(Farshbaf-Khalili et  al., 
2018)

Iran
N = 156
3 arm RCT
Bitter orange

100% f
53.32 yrs

Menopause

2 x 500 mg bitter orange 
(Citrus aurantium) 
capsules

1.  Placebo
2.  �2 x 500 mg capsules 

dried Lavandula 
angustifolia flower per 
day

8 weeks

Significantly lower 
anxiety scores than 
placebo, no 
difference to 
lavender.

Bitter orange: nausea 
(4.2%), palpitations 
(4.2%) and 
headache (2.1%)

Lavender: nausea 
(8.2%), palpitations 
(4.4%) and 
headache (4.1%)

Placebo: nausea 
(10.4%), palpitations 
(2.1%) and 
headache (6.3%)

ASI = anxiety status inventory, SAE = serious adverse event, AE = adverse event, RCT = randomised controlled trial, HRT = hormone replacement therapy (estradiol 
and progestogen), ERT =   estradiol replacement therapy, HAM-A = Hamilton Anxiety Rating Scale, STAI = State-Trait Anxiety Inventory

Table 2.  Continued.
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Table 3. R CTs of multi-herb products for anxiety.

First author, year 
published
country
study type
N analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on anxiety 
outcomes Adverse events

Tubaki et  al., 2012 
(Tubaki et  al., 2012)

India
N = 65
3 arm RCT
Manasamitra vataka

18% f
28.18 yrs

1 x 100 mg Manasamitra 
vataka (multiherb 
preparation, ingredients 
not reported) tablet 
twice a day

30 days

1. M. vataka + Shirodhara (oil 
dripping with Brahmi for 
45 min for 7 days)

2. Clonazepam (0.25 mg in 
morning and 0.50 mg at 
night)

No differences between 
groups

Mild side effects in all 
groups

Khot 2021 (Khot et  al., 
2022)

India
N = 54
Manasamitra vataka

62.5% f
37.65 yrs

Manasamitra vataka 
(multi-herb product, 
ingredients not 
reported) capsules 
500 mg three times per 
day

45 days

500 mg Brahmi vati 
(multi-herb product, 
ingredients not reported) 
capsules three times per 
day

No significant difference 
between groups

No AEs, normal liver 
function tests (LFTs), 
blood parameters 
and serum 
creatinine

Sarris 2009 (Sarris et  al., 
2009)

Australia
Pilot crossover trial
N = 18
Kava + St John’s Wort

75% f
42.9 (12.4) yrs
Depression

1 × 2.66 g Kava and St 
John’s Wort aqueous 
extract tablets 
(standardised to 50 mg 
kavalactones) 3 times/
day

4 weeks

Placebo No significant 
differences on BAI

No SAEs, 2 AEs (1 per 
group). No changes 
in LFTs for Kava. 1 
withdrawal due to 
possible reaction 
(heightened anxiety)

Ranjbar et  al., 2018 
(Ranjbar et  al., 2018)

Iran
N = 45
Melissa and nepeta

Gender NR but more 
females

39.14 yrs
Depression, insomnia

3 x 500 mg capsules (total 
1000 mg of Melissa 
officinalis and 400 mg 
Nepeta menthoides) 
per day

4 weeks

Placebo Significant improvement 
in anxiety compared 
to placebo

No SAEs, some AEs but 
groups not reported

Kalman 2007 (Kalman 
et  al., 2008)

USA
N = 40
Relora

100% f
38.6 yrs
Overweight

3 x 250 mg Relora capsules 
(Magnolia officinalis 
bark and Phellodendron 
amurens bark, 
standardised ≥1.5% 
honokiol and ≥0.1% 
berberine)

6 weeks

Placebo Significantly reduced 
state anxiety vs 
placebo

No SAEs, 2 treatment 
and 1 placebo 
dropout due to AEs

Mills 2002 (Mills et  al., 
2002)

USA
N = 10
Worry Free

Not reported 2 x tablets twice a day 
(dose not reported)

(Withania somnifera, 
Tinospora cordifolia, 
Herpestis monniera, 
Nardostachys jatamansi, 
Convolvolus pluricalis, 
Glycyrrhiza glabra, Pearl 
pisti, and Alpinia 
galangal)

6 months

Placebo Significant reduction vs 
placebo

No AEs

Khot 2021 (Khot et  al., 
2022)

India
N = 54
Brahmi vati

62.5% f
37.65 yrs

500 mg Brahmi vati 
(multi-herb product, 
ingredients not 
reported) capsules three 
times per day

45 days

Manasmitra vataka 
(multi-herb product, 
ingredients not reported) 
capsules 500 mg three 
times per day

No significant difference 
between groups

No AEs, normal LFTs, 
blood parameters 
and serum 
creatinine

Bourin 1997 (Bourin 
et  al., 1997)

France
N = 91
Euphytose (EUP)

Not reported 2 capsules EUP (dry 
extracts of Passiflora 
incarnata (40 mg), 
Valeriana officinalis 
(50 mg), Crataegus 
oxyacantha (10 mg), 
Ballota foetida (10 mg) 
and of powder of 
Paullinia cupana (15 mg) 
and of Cola nitida 
(15 mg)) three times a 
day

28 days

Placebo Significant differences 
favouring EUP group

4 EUP AEs, 8 placebo 
AEs, no SAEs

Firoozeei et  al., 2020 
(Firoozeei et  al., 
2020)

Iran
N = 50
Lavender-dodder

80% f
37.35 yrs
Depression

2 × 5 ml Lavender-dodder 
herbal syrup per day + 
1 placebo tablet/day

6 weeks

Citalopram 20 mg per day + 
5 ml placebo syrup twice 
a day

Greater reduction in 
anxiety symptoms in 
syrup group

No significant 
differences in side 
effects, most 
common side effect 
in both groups was 
drowsiness

(Continued)



Journal of Mental Health 13

treatment (Fuladi et  al., 2021) and Citrus x aurantium L. 
(bitter orange) in menopausal women (Farshbaf-Khalili 
et  al., 2018). Only Cimicifuga racemosa (L.) Nutt. (black 
cohosh) did not show an impact upon anxiety in 24 meno-
pausal women (Amsterdam et  al., 2009).

Multi-herb product studies

Eleven multi-herb products were evaluated in single studies 
and one in two studies (Table 2), with sample sizes from 10 
to 264. Multi-herb products often combined those also 
tested alone.

Manasamitra vataka, an Ayurvedic preparation (ingredi-
ents not specified but a multi-herb mix) for 30 and 45 days 
was not significantly different to Brahmi vati (another multi-
herb Ayurvedic preparation) in 54 participants (Khot et  al., 
2022), or clonazepam or Manasamitra vataka plus Shirodhara 
oil dripping in 65 participants (Tubaki et  al., 2012). Studies 
found no or mild side effects (Khot et  al., 2022; Tubaki 
et  al., 2012).

Kava plus St John’s Wort did not improve anxiety scores 
in a pilot crossover trial (n = 18) in people with comorbid 
depression (Sarris et  al., 2009). Melissa officinalis L. plus 
N.  menthoides (in people with comorbid depression and 
insomnia), Relora (Magnolia officinalis Rehder & E.H. 
Wilson and Phellodendron amurense Rupr.) in overweight 
people, Worry Free (a mix of ashwagandha, Tinospora cordi-
folia Miers., Herpestis monniera, Nardostachys jatamansi, 
Convolvolus pluricalis, Glycyrrhiza glabra, Pearl pisti, and 
Alpinia galangal), Euphytose (a mix of Passiflora incarnata 
(passionflower), Valeriana officinalis L. (valerian), Crataegus 
oxycantha (hawthorn), Ballota foetida (black horehound), 
Paullinia cupana (guarana) and Cola nitida (cola)) and 
Sympathyl (a mix of Crataegus oxyacantha L. (hawthorn), 
Eschscholtzia californica Bernh. (Californian poppy) and 
magnesium) reduced anxiety scores compared to placebo 
(Bourin et  al., 1997; Hanus et  al., 2004; Kalman et  al., 2008; 
Mills et al., 2002; Ranjbar et al., 2018). Sedariston (Hypericum 
perforatum L. (St John’s Wort) and Valeriana officinalis L. 
(valerian)) reduced anxiety compared to diazepam (Panijel, 

First author, year 
published
country
study type
N analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on anxiety 
outcomes Adverse events

Gupta 2014 (Gupta 
et  al., 2014)

India
N = 102
Sarasvata choorna

54.4% f
Not reported

1 g Sarasvata choorna 
(Kushta Root 1 part, 
Ashwagandha Root 1 
part, Saindhava lavana 1 
part, Ajamoda Fruit 1 
part, Shweta jeeraka 
Fruit 1 part, Krishna 
jeeraka Fruit 1 part, 
Sunthi Rhizome 1 part, 
Maricha Fruit 1 part, 
Pippali Fruit 1 part, 
Patha Root 1 part, 
Shankhapushpi Whole 
plant 1 part, Vacha 
Rhizome 11 parts, 
Brahmi Whole plant 
Quantity sufficient for 
bhavana (tituration)) 
mixed with honey and 
ghee three times a day

60 days

Placebo (roasted wheat 
powder with honey and 
ghee)

No significant difference 
between groups

Not reported

Rabezzana, 1995 
(Rabezzana, 1995)

Italy
N = 40
Sedatol

55% f
33.43 yrs

265 mg per day Sedatol 
capsules (Passionflower, 
valerian, hawthorn, 
chamomile and piscidia, 
mixed at a constant 
dosage (no further 
information))

60 days

Valerian 50 mg/day Similar improvements in 
both groups (no 
significance testing)

No AEs

Panijel, 1985 (Panijel, 
1985)

Germany
N = 100
Sedariston

66% f
52.5 yrs

1 capsule (90–100 mg St 
John’s Wort standardised 
to 0.05 mg hypericin, 
50 mg Valerian) twice a 
day, increased to two if 
insufficient (n = 27)

2 weeks

1 x 2 mg Diazepam capsule 
twice a day, increased to 
two if needed (n = 35)

Better anxiety scores 
compared to control

AEs in 4% phytotherapy 
patients and 14% 
diazepam patients 
(including dizziness, 
increased daytime 
sleepiness and 
dejection)

Hanus 2004 (Hanus 
et  al., 2004)

France
N = 264
Sympathyl

81% f
44.6 yrs

2 x Sympathyl tablets 
(75 mg Crataegus 
oxyacantha, 20 mg 
Eschscholtzia californica, 
75 mg elemental 
magnesium) twice a day

3 months

Placebo Significant decreases in 
anxiety at most 
timepoints

No differences in AEs 
between groups (22 
study drug, 15 
placebo, 28 possibly 
related)

Table 3.  Continued.
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1985), whilst lavender and dodder syrup (Lavandula angus-
tifolia Mill. and Cuscuta chinensis Lam.) reduced anxiety 
compared to citalopram in people with comorbid depression 
(Firoozeei et  al., 2020). Brahmi vati was not significantly 
different to Manasamritra vataka (Khot et  al., 2022) and 
Sarasvata choorna was not significantly different to placebo 
(Gupta et  al., 2014). Similar effects were found between 
Sedatol (a mix of passionflower, valerian, hawthorn, chamo-
mile and piscidia) and valerian (Rabezzana, 1995). Most 
studies reported no or mild AEs.

Dietary supplements

Eleven trials of dietary supplements for anxiety evaluated 13 
comparisons of eight different products (Table 4). Five RCTs 
evaluated probiotics, with sample sizes between 39 and 118. 
Probiotics were given for 6–8 weeks in four studies 
(Eskandarzadeh et  al., 2021; Freijy et  al., 2022; Lee et  al., 
2021; Pinto-Sanchez et  al., 2017) and from 26 to 30 weeks of 
pregnancy until delivery in one pilot study (Browne et  al., 
2021). Two were in people with comorbid depression (Freijy 
et  al., 2022; Lee et  al., 2021), one in comorbid depression and 
irritable bowel syndrome (Pinto-Sanchez et  al., 2017), one in 
pregnancy with comorbid anxiety or depression (Browne 
et  al., 2021), and one in anxiety alone (Eskandarzadeh et  al., 
2021). Four used capsules and one used sachets (Pinto-Sanchez 
et  al., 2017), and one was given as an adjunct to sertraline 
(Eskandarzadeh et  al., 2021). One RCT tested a single probi-
otic strain (Pinto-Sanchez et  al., 2017), whilst others tested a 
combination of 2–9 strains. All compared probiotics to pla-
cebo, and one also compared probiotics to a high prebiotic 
diet in a factorial RCT. Three studies found no difference 
(Browne et  al., 2021; Freijy et  al., 2022; Pinto-Sanchez et  al., 
2017), one a significant difference (Eskandarzadeh et  al., 
2021) and one a significant at only one timepoint (Lee et  al., 
2021). Adverse events showed little difference between groups.

Out of the six remaining studies, few showed any prom-
ising effects at reducing anxiety. Fortnightly vitamin D tab-
lets in people with anxiety and comorbid type 2 diabetes 
and vitamin D deficiency showed a significant reduction in 
anxiety after 16 weeks compared to placebo (Fazelian et  al., 
2019), however a three arm trial comparing vitamin D to a 
vitamin B complex and a multivitamin formula found both 
formulas were significantly better than vitamin D in people 
with comorbid depression (Kaplan et  al., 2015). The latter 
study showed no difference in adverse events (Kaplan et  al., 
2015) (not reported in Fazelian et  al., 2019).

Further studies evaluated 5-hydroxytryptophan (5-HTP), 
L-theanine, omega 3 fatty acids and a multivitamin supple-
ment. For 5-HTP, 25–150 mg/day over eight weeks showed no 
difference to placebo or clomipramine, with no side effects 
data reported (Kahn et  al., 1987). L-theanine (550 mg/day 
alongside current antidepressant) showed no difference to pla-
cebo alongside current antidepressant in effectiveness or safety 
over eight weeks (Sarris et  al., 2019), whilst omega 3 fatty acids 
(3 × 500 mg/day for 8 weeks) in women with psychological dis-
tress found no significant difference to placebo, but a higher 
rate of adverse events such as fish aftertaste and constipation 
(Lucas et  al., 2009). One multivitamin and mineral supplement 

(also containing Ashwagandha root) also showed no effects in 
women with psychological distress compared to placebo, and 
did not report safety data (Oliver-Baxter et  al., 2018).

Homeopathic products

Three RCTs tested three different homeopathic remedies 
(Table 4), with samples sizes ranging from 30 to 81 (Batistella 
et  al., 2021; Fusco et  al., 2021; Salles & Silva, 2012). All were 
combinations of four to seven flower essences given as 4 × 4 
drops/day, with no adjunctive therapies, for between four 
weeks and two months. Two were in people with anxiety 
only (Batistella et  al., 2021; Salles & Silva, 2012), and one in 
people with comorbid overweight or obesity (Fusco et  al., 
2021). All found positive effects upon anxiety scores com-
pared to the placebo group, although one study reported 
intergroup comparisons for a 1–3 rating scale with intra-
group comparisons only for the validated questionnaire 
(Batistella et  al., 2021). None reported safety data.

Ongoing studies (protocols)

Nine trial protocols labelled as ongoing in the trials registry 
entry were included. Two were from the USA and one each 
was from Brazil, the Netherlands, Australia, Canada, India, 
South Korea, and the UK. Target sample sizes ranged from 
30 to 300. Six are recruiting samples with anxiety alone; one 
is recruiting people with diffuse glioma and anxiety, one 
with chronic pain and anxiety and one with depression, 
stress and anxiety. The vast majority of studies (n = 6) are 
testing a cannabidiol preparation, ranging in doses from 50 
to 800 mg/day for between 3 and 10 weeks. Five are compar-
ing CBD to a placebo and one to clonazepam (0.5 mg/day). 
The remaining three studies are testing WLTH calm ease 
powder (an Ayurvedic herbal preparation with no further 
descriptors or content details) vs placebo, SB-109 (Platycodon 
grandiflorum and Poncirus trifoliate, 2 × 600 mg tablets once 
a day) vs placebo and a high-EPA multinutrient supplement 
(1125 mg EPA, 441 mg DHA, 330 mg magnesium and 7.5 mg 
α-tocopherol) vs placebo. A list of relevant registry entries is 
provided in Supplementary File 2.

Discussion

This scoping review found 69 RCTs and nine protocols of 
ongoing studies testing 43 OTC products in people with 
anxiety. Most products were herbal medicines. Studies were 
concentrated on a small number of species - mainly Kava, 
with three to five studies for lavender, G. glauca, saffron and 
valerian products. Otherwise, the vast majority of products 
were tested in individual studies. Ongoing protocols indicate 
an increased interest in evaluating CBD for anxiety but few 
other product trends. Fewer dietary supplement trials were 
found. Those included focussed mainly on probiotics, which 
showed limited effects. We found only three studies of 
homeopathic remedies, all of which were flower essences. 
No studies on OTC medicines containing a single active 
chemical were found.

https://doi.org/10.1080/09638237.2024.2408231
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Table 4. R CTs of dietary supplements for anxiety.

First author, year 
published
country
study type
N analysed

Population
% female

Age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Pinto Sanchez 2017 
(Pinto-Sanchez et  al., 
2017)

Canada
N = 44
Probiotics

54% f
Age NR
Depression and IBS

1 x sachet of Bifdobacterium 
longum NCC3001 (1.0E + 10 
colony-forming units/1 g 
powder with maltodextrin) 
per day

6 weeks

Placebo No difference to 
placebo

No SAEs

Eskandarzadeh et  al., 
2021 (Eskandarzadeh 
et  al., 2021)

Iran
N = 39
Probiotics

81.25% f
33.92 yrs

1 x capsule Probiotics 
(Bifidobacterium longum, 
Bifidobacterium bifidum, 
Bifidobacterium lactis and 
Lactobacillus acidophilus 
with 18*109 colony forming 
units) + sertraline

8 weeks

Placebo Significant reduction in 
anxiety vs placebo

1 in each group 
excluded due to 
side effects 
(dizziness, 
pruritis), no other 
AEs

Lee et  al., 2021 (Lee 
et  al., 2021)

South Korea
N = 122
Probiotics

68% f
38.26 yrs
Depression

2 x 500 mg NVP1704 
(Lactobacillus reuteri NK33 
and Bifidobacterium 
adolescentis NK98 
freeze-dried with 
maltodextrin, 2.5 × 10 to 
power 9 CFU) capsules once 
per day

8 weeks

Placebo Significant decrease in 
anxiety at third but 
not fourth visit

No difference in AEs 
between groups

Freijy et  al., 2022 (Freijy 
et  al., 2022)

Australia
N = 118
Factorial RCT
Probiotics

91% f
35.38 yrs
Depression 

(psychological 
distress)

1 x capsules twice a day 
(Bifidobacterium bifidum 
(Bb-06): 2 billion CFU; 
Bifidobacterium animalis 
subsp. lactis (HN019): 1 
billion CFU; Bifidobacterium 
longum (R0175): 1 billion 
CFU; Lactobacillus 
acidophilus (La-14): 2 billion 
CFU; Lactobacillus helveticus 
(R0052): 2 billion CFU; 
Lactobacillus casei (Lc-11): 2 
billion CFU; Lactobacillus 
plantarum (Lp-115): 1 billion 
CFU; Lactobacillus 
rhamnosus (HN001): 1 
billion CFU)

8 weeks

1. high-prebiotic diet (7+ 
servings per day 
pre-biotic rich food (min 
5 g/day) introduced 
gradually over 5 days, 
video advice and food 
hamper) + placebo

2. Probiotic + pre-biotic diet
3. Placebo + diet as usual.

No effect of probiotic 
or symbiotic 
treatments 
compared to 
placebo

Rare and similarly 
distributed 
between groups

Browne et  al., 2021 
(Browne et  al., 2021)

Netherlands
N = 39
Pilot
Probiotics

100% f
30.7 yrs Pregnancy 

26–30 weeks, with 
depression or 
anxiety

Ecologic Barrier 1 x 2 g/day 
(Bifidobacterium bifidum 
W23, Bifidobacterium lactis 
W51, Bifidobacterium lactis 
W52, Lactobacillus 
acidophilus W37, 
Lactobacillus brevis W63, 
Lactobacillus casei W56, 
Lactobacillus salivarius W24, 
Lactococcus lactis W19 and 
Lactococcus lactis W58), 
2.5 × 10^9 CFU/g

Until delivery

Placebo No difference in 
anxiety symptoms

No differences in 
SAEs and AEs (17 
in probiotic, 12 in 
placebo). No SAEs 
related to study.

Kaplan 2015 (Kaplan 
et  al., 2015)

Canada
N = 56
Various

97.3%
46 yrs
Depression

1.  Vitamin D tablets 1 x 1000 IU/day
2.  Vitamin B complex 1/day (20 mg B6, 500 mcg B12, 50 mg 

thiamine, 20 mg riboflavin, 400 mcg folate, 50 mg 
delta-pantothenic acid, 300 mcg biotin, 300 mg niacin, 
20 mg intrinsic factor)

3.  Broad spectrum mineral/vitamin formula 4/day (384 mcg 
vitamin A, 8 mg B6, 200 mcg B12, 133.2 mg C, 320IU D, 
53.6 mg E, folate 320 mcg, 4.8 mg delta-pantothenic acid, 
240 mcg biotin, 20 mg niacin, 138.8 mcg Chromium, 1.6 mg 
copper, 45.2 mcg Iodine, 3.2 mg iron, 293.2 mg Ca, 
133.2 mg Mg, 2.0 mg Manganese, 32 mcg Molybdenum, 
186.8 mg phosphorus, 53.2 mg potassium, 45.2 mcg 
selenium, 10.8 mg zinc)

Anxiety significantly 
reduced in Vitamin 
B complex and 
Broad spectrum 
formula compared 
to Vitamin D

No differences in AEs 
across groups

Fazelian et  al., 2019 
(Fazelian et  al., 2019)

Iran
N = 51
Vitamin D

100% f
47.41 yrs
Type 2 diabetes and 

vitamin D 
deficiency

Vitamin D
(50 000 IU cholecalciferol) 

fortnightly
16 weeks

Placebo Anxiety significantly 
reduced compared 
to placebo

Not reported

(Continued)
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The number of studies evaluating products for anxiety is 
steadily increasing over time, a positive step given the 
increasing prevalence of anxiety symptoms and diagnoses. 
Most trials evaluated capsules or pills, the most common 
OTC preparation in European countries (Garcia-Alvarez 
et  al., 2014). Few trials assessed teas, despite their common 
use in some countries (Nadaf et  al., 2019), which may be 
due to teas overlapping in definition between food and 
medicinal products, or the difficulties associated with ensur-
ing sufficient dosage or blinding with herbal tea products.

The studies available somewhat reflected common usage. 
The most consistently popular individual products reported 
in surveys of people with anxiety across various countries 
include: chamomile, lavender, valerian, lemon balm, and St 

John’s Wort, with some surveys also mentioning kava, gin-
seng, black cohosh, Echium amoenum, passionflower and 
chasteberry (Bystritsky et  al., 2012; Dehghan et  al., 2022; 
Garcia-Alvarez et  al., 2014; McIntyre et  al., 2016; Nadaf 
et  al., 2019; Ravven et  al., 2011). Some of these are repre-
sented in this review (e.g. lavender and valerian), however 
others have relatively few studies for their usage (e.g. lemon 
balm and chamomile). Trials of CBD products for anxiety 
are increasing, which likely reflects increasing public inter-
est. A recent survey suggested that 3% of people are likely 
to use CBD products for preventing or managing anxiety 
(Bhamra et  al., 2021), whilst the market for CBD products 
in Europe is expected to be 3.47 billion euros in 2024 
(Statista, 2022). The dosages evaluated varied considerably 

First author, year 
published
country
study type
N analysed

Population
% female

Age (y)
co-morbidities Intervention(s) Control

Effectiveness on 
anxiety outcomes Adverse events

Kahn et  al., 1987 (Kahn 
et  al., 1987)

Netherlands
N = 45
5-HTP

68.9% f
33 yrs

25 mg 5 HTP, gradually 
increased to a max of 
150 mg over two weeks 
depending on tolerability 
and response

8 weeks

1.  25 mg Clomipramine 
gradually increased to a 
max 150 mg over 2 
weeks depending on 
tolerability and response

2.  Placebo

No significant 
difference to 
placebo or 
clomipramine 
(clomipramine 
better than 
placebo)

Not reported

Lucas et  al., 2009 (Lucas 
et  al., 2009)

Canada
N = 106
Omega-3 fatty acids

100% f
48.75 yrs
Depression 

(psychological 
distress)

3 x 500 mg 
Ethyl-eicosapentaenoic acid 
Omega-3 fatty acids (350 mg 
EPA and 50 mg DHA) per 
day

8 weeks

Placebo No significant 
difference to 
placebo

Higher rates of AEs 
in E-EPA group 
(40% vs 19.6%), 
mainly fish 
aftertaste and 
constipation

Sarris 2018 (Sarris et  al., 
2019)

Australia
N = 37
L-theanine

84.7% f
36.5 yrs

2 x 225 mg L-theanine capsules 
per day, plus current 
antidepressant (must have 
been on stable regimen for 
4 weeks)

8 weeks

Placebo No significant 
difference to 
placebo

No difference in AEs 
between groups

Oliver-Baxter 2017 
(Oliver-Baxter et  al., 
2018)

Australia
N = 50
Women’s D-Stress

100% f
40 yrs
Depression 

(psychological 
distress)

Women’s D-Stress (B1-12.5 mg, 
B2-12.5 mg, niacin-25 mg, 
B5-37.5, B6-25 B12 25 µg 
biotin 37.5 µg, folic acid 
150 µg, vit C 75 mg, 
magnesium oxide 109 mg, 
zinc amnio acid chelate 
30 mg, Ashwagandha 1.5 g 
dry root extract)

8 weeks

Placebo No group x time 
interaction 
compared to 
placebo

Not reported

Table 4.  Continued.

Table 5.  Homeopathic products evaluated for anxiety.

First author, year published
country
study type
N analysed

Population
% female

age (y)
co-morbidities Intervention(s) Control

Effectiveness on anxiety 
outcomes Adverse events

Salles 2011 (Salles & Silva, 
2012)

Brazil
N = 30

97% f
37 yrs

4 × 4 drops flower essence (Impatiens, Cherry 
Plum, White Chestnut and Beech) per day

2 months

Placebo Effective compared to 
placebo

Not reported

Fusco et  al., 2021 (Fusco 
et  al., 2021)

Brazil
N = 81

91.25% f
40.7 yrs
Obesity or overweight

4 × 4 drops flower remedy (30 ml containing 
30% hydro-brandy solution with 2 drops 
each of Impatiens, White Chestnut, Cherry 
Plum, Chicory, Crab Apple, and Pi) per day

4 weeks

Placebo Effective compared to 
placebo

Not reported

Batistella 2023 (Batistella 
et  al., 2021)

Brazil
N = 62

92% f
20.8 yrs

4 × 4 drops flower essence (Basilicum, 
Foeniculum, Lavandula, Momordica, 
Rosmarinus, Sonchus, Tabebuia plus mineral 
water and 20% preservative) per day

30 days

Placebo Effective on one anxiety 
measure, other not 
reported between 
groups

Not reported
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for some herbal products and a consistent and methodical 
approach is needed to evaluate these in future, such as the 
trials featuring high- and low-dose arms as well as a 
comparator.

We did not aim to provide definitive statements on effec-
tiveness as part of this review. However, a recent network 
meta-analysis evaluated herbal products for people with 
GAD, with 72% of included studies deemed at low risk of 
bias (Zhang et  al., 2022). Within 29 studies, the most effec-
tive preparation was Silexan (Lavender oil), followed by 
Kava. Withania somnifera also showed good effects but only 
in small numbers of participants, whilst G. glauca, Kava, 
Manasamitra vataka, and Silexan were indistinguishable 
from conventional drugs. Results were less consistent for 
chamomile, passionflower, saffron and valerian. Tolerability 
for most products was similar to or better than placebo and 
standard drugs (Zhang et  al., 2022). However, Zhang et al’s 
(2022) review was more restrictive in terms of diagnosis and 
outcome measures used than our review. We included 55 
studies of 32 herbal products vs the 29 studies of 12 herbal 
products identified and included in Zhang et  al. (2022). 
Nevertheless, both reviews indicate that herbal products are 
more likely to be promising anxiety treatments than dietary 
supplements, which showed a lower volume of evidence and 
little promise at present in our review and are taken by 
fewer people according to surveys (Bahceci et  al., 2013; 
Dehghan et  al., 2022; Ravven et  al., 2011). Supporting our 
findings, a 2018 meta-analysis of probiotics for anxiety 
symptoms found no effects (Liu et  al., 2018). Homeopathic 
products may be worth further evaluation, as although 
safety data were not reported in our included studies the 
likelihood of interactions is low.

A mean age of 40 years across trials suggests a wide age 
range is being tested, although most studies had a higher 
number of women. Whilst this may reflect the higher prev-
alence of anxiety in women (Stansfeld et  al., 2016) it may 
also show a need to recruit more male participants to OTC 
product trials. Only nine studies evaluated products in peo-
ple with comorbidities, such as diabetes or hypertension, 
and all focussed on different products. As people with med-
ical conditions and anxiety are twice as likely to use com-
plementary therapies (Bystritsky et  al., 2012), further 
research in people with other comorbidities beyond other 
mental health conditions is warranted.

This review took a comprehensive approach to searches 
and included non-English studies and ongoing trials. As we 
took a broad approach to searching and did not mention 
specific product names, it is possible a small number of 
individual product trials were missed, although we tried to 
overcome this through searching for trial protocols, which 
also allowed us to detect ongoing work. One limitation 
despite a large review team was a lack of resources for dual 
screening all titles, abstracts and full texts or to dual extract 
data. We overcame this by standardising our approach to 
inclusion, dual screening where there was doubt about the 
decision and a second reviewer checking data extraction 
with original papers. We included patient and public involve-
ment members in all stages of the study, and they informed 
our review remit, choice of products and interpretation of 
findings.

This review demonstrates that a wide range of OTC 
herbal products have been tested for anxiety. Whilst many 
show promise alongside good safety data, results need to be 
replicated for many of the products, with larger sample sizes 
and dose-response evaluations. These should focus on the 
commonly used products to better inform self-management 
advice for patients. No studies where products were concur-
rently used with other medications showed increased inci-
dence of side effects, leading to greater confidence in using 
L-theanine, ashwagandha, passionflower, probiotics, Echium 
amoenum and saffron alongside antidepressants. Only one 
study evaluated a product alongside CBT (CBD oil). More 
studies testing products alongside prescribed medication and 
psychological therapies are needed to assess for positive 
additive effects. Dietary supplements appear to be a less 
promising avenue for further research, whilst homeopathic 
products warrant further more rigorous exploration. Few 
OTC medications are likely to be relevant for anxiolytic 
effects, so the lack of studies found is not surprising. No 
studies assessed the economic impact of OTC products for 
anxiety; this remains a gap to determine whether using 
these products leads to greater, lesser or similar use of other 
healthcare services.

Conclusion

Trials into OTC products for anxiety have concentrated on 
a few key products, namely kava, but also lavender, probiot-
ics, G. glauca, saffron and valerian. Whilst most herbal 
product trials reported positive results, many of these need 
to be replicated, particularly for commonly used products 
such as chamomile, lemon balm and St John’s Wort, alone 
or in combination. Presumably, more definitive conclusions 
on the effects of CBD for anxiety will be drawn over the 
coming years as ongoing trials complete. Dietary supple-
ments at present do not appear promising for anxiety. 
Homeopathic remedies require further investigation before 
conclusions can be drawn. More trials are needed at differ-
ent doses to evaluate the use of products against or along-
side conventional anxiety treatments, such as antidepressants 
and cognitive behavioural therapy, to better inform patient 
decision making.
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