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Abstract

Background—Generalized Anxiety Disorder (GAD) is one of the most common anxiety 

disorders treated in primary care, yet current therapies have limited efficacy and substantial side 

effects.

Purpose—To evaluate long-term chamomile (Matricaria chamomilla L.) use for prevention of 

GAD symptom relapse.

Methods—Outpatients from primary care practices and local communities with a primary 

diagnosis of moderate-to-severe GAD were enrolled for this two-phase study at a large US 

academic medical center. During Phase 1, eligible participants received 12 weeks of open-label 

therapy with chamomile pharmaceutical grade extract 1500 mg (500-mg capsule 3 times daily). 

During Phase 2, treatment responders were randomized to either 26 weeks of continuation 

chamomile therapy or placebo in a double-blinded, placebo-substitution design. The primary 

outcome was time to relapse during continuation therapy, analysed using Cox proportional 

hazards. Secondary outcomes included the proportion who relapsed, treatment-emergent adverse 
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events, and vital sign changes. This study is registered at ClinicalTrials.gov, identifier 

NCT01072344.

Results—Between March 1, 2010, and June 30, 2015, we enrolled 179 participants. Of those, 93 

(51.9%) were responders and agreed to continue in the double-blind randomized controlled trial. A 

numerically greater number of placebo-switched (n = 12/47; 25.5%) versus chamomile-

continuation (n = 7/46; 15.2%) participants relapsed during follow-up. Mean time to relapse was 

11.4 ± 8.4 weeks for chamomile and 6.3 ± 3.9 weeks for placebo. Hazard of relapse was non-

significantly lower for chamomile (hazard ratio, 0.52; 95% CI, 0.20–1.33; P = 0.16). During 

follow-up, chamomile participants maintained significantly lower GAD symptoms than placebo (P 
= 0.0032), with significant reductions in body weight (P = 0.046) and mean arterial blood pressure 

(P = 0.0063). Both treatments had similar low adverse event rates.

Conclusions—Long-term chamomile was safe and significantly reduced moderate-to-severe 

GAD symptoms, but did not significantly reduce rate of relapse. Our limited sample size and 

lower than expected rate of placebo group relapse likely contributed to the non-significant primary 

outcome finding. Possible chamomile superiority over placebo requires further examination in 

large-scale studies.
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Introduction

Generalized Anxiety Disorder (GAD) is characterized by excessive worry about daily 

matters and the presence of restlessness, fatigue, difficulty concentrating, irritability, muscle 

tension, and sleep problems (Andrews et al., 2010). GAD has a lifetime prevalence of 

approximately 5%, with nearly 9 million affected adults in the United States (Kessler et al., 

2005). As the second most frequently treated psychiatric disorder in the primary care setting, 

GAD results in substantial distress and disability comparable only to that of the most 

frequently treated disorder, major depression (Kessler et al., 1999).

Current psychopharmacological treatments for GAD include benzodiazepines and selective 

serotonin-reuptake inhibitors or serotonin-norepinephrine reuptake inhibitors (SSRI/SNRIs) 

(Reinhold and Rickels, 2015), but some patients do not respond to these therapies, while 

others cannot tolerate their side effects (Mitte et al., 2005). As a result, individuals suffering 

Mao et al. Page 2

Phytomedicine. Author manuscript; available in PMC 2017 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov


from anxiety commonly seek out complementary and integrative medicine, including herbal 

medicine products to treat this disorder (Bystritsky et al., 2012).

Chamomile (Matricaria chamomilla L.) is one of the most widely used herbal remedies in 

the world. It is included in the pharmacopoeia of 26 countries (Salamon, 1992). Limited 

basic science research suggests that chamomile and several of its flavonoid components may 

have anxiolytic and antidepressant activity (Nakazawa et al., 2003; Reis et al., 2006). 

Although chamomile is used extensively throughout the world as a calming agent, research 

in humans is very limited. In the only existing randomized controlled trial, our group found 

a significantly greater reduction in mean general anxiety symptom scores for chamomile as 

compared with placebo after 8 weeks of therapy (Amsterdam et al., 2009).

Recognizing that GAD is a recurrent disorder that often requires long-term therapy (Yonkers 

et al., 2003), we sought to extend our preliminary results by conducting a randomized, 

double-blind, placebo-substitution, long-term safety and efficacy study of chamomile 

therapy in GAD. Our primary aim was to examine if long-term chamomile therapy 

prolonged the time to relapse of anxiety symptoms following recovery from GAD, relative 

to placebo. Our secondary aim was to evaluate the relative safety and tolerability of long-

term chamomile therapy as compared with placebo in participants who had recovered from 

GAD.

Materials and methods

Study Design

We conducted a randomized controlled trial from March 2010 through June 2015 at the 

Hospital of the University of Pennsylvania, an academic medical center in Philadelphia. 

After 12 weeks of open-label therapy with chamomile for moderate to severe GAD (Keefe et 

al Open-Label citation TBD), treatment responders were randomized to receive 26 weeks of 

either continuation chamomile or placebo in a double-blinded, placebo-substitution design. 

This is a well-established design strategy used in prior long-term efficacy trials of anxiety 

disorders (Allgulander et al., 2006; Amsterdam et al., 2004; Davidson et al., 2004; 

Gelenberg et al., 2000; Keller, 2002; Montgomery et al., 2004; Stocchi et al., 2003; Walker 

et al., 2000).The Institutional Review Board of the University of Pennsylvania approved the 

study protocol. We previously published the details of the protocol (Mao et al., 2014). This 

study is registered at ClinicalTrials.gov, number NCT01072344.

Participants

We recruited participants from primary care practices and local communities. Eligible 

patients were 18 years or older with a DSM-IV Axis-I diagnosis of GAD as their primary 

disorder as per the Structured Clinical Interview for Diagnosis of DSM-IV disorders (SCID-

I) (First et al., 2001). Patients were also required to obtain a score of at least 10 on the 

GAD-7, a validated self-report measure of GAD symptomatology (Spitzer et al., 2006), and 

were rated by an assessor as moderately symptomatic or higher per the Clinical Global 

Impression (CGI) scale (Guy, 1976). Patients could not be currently taking an anti-anxiety 

medication (defined as benzodiazepines, buspirone, SSRIs, and SNRIs), antidepressant, 
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mood stabilizer, or a tranquilizer for a prior DSM-IV Axis-I condition in remission, and/or 

alternative therapies (e.g., hypericum, valerian root, ginseng, chamomile tea). In addition, a 

list of concomitant medications was obtained from each patient during baseline and each 

study visit to evaluate the potential for herb-drug interactions. Patients with a psychotic-

spectrum or bipolar-spectrum illness or who were active substance abusers were excluded. 

Women who were pregnant or nursing were also excluded. All enrolled patients provided 

written informed consent at their intake evaluation.

Randomization and masking

The total duration of the trial was 38 weeks. Participants were treated with 1500 mg (3 

capsules daily) of open-label chamomile extract for up to 12 weeks. Individuals who had 

successfully attained a clinical response to treatment (defined as a reduction in GAD-7 score 

from baseline of at least 50% and a score of 3 or below on the CGI–Severity [CGI-S] scale) 

over 12 weeks were then randomized to either continuation chamomile or placebo for an 

additional 26 weeks. Randomization was stratified by gender with varying block sizes. 

Additional details of randomization and blinding procedures are in our published protocol 

(Mao et al., 2014), and briefly described below. The blinding methods used were determined 

to be successful in our prior chamomile study (Amsterdam et al., 2009). Participants 

meeting criteria for relapse or a new onset disorder were discontinued from the trial and 

treated as clinically warranted. No further data was collected upon their discontinuation.

Procedures

Each capsule contains 500 mg of extract (as dry extract) from Matricaria chamomilla L. 

flowers (equivalent to 2.0 g of German chamomile flowers), corresponding to 6 mg of total 

apigenin-7-glycosides (Api-7Glc). Extraction solvents were ethanol 70%, V/V and water 

(second extraction). Pharmaceutical grade German chamomile dry extract SHC-1 (DER 4:1, 

batch Nr 50053, Swedish Herbal Institute AB, Vallberga, Sweden) was standardized to a 

content of 1.2% Api-7Glc and 0.2–0,6% tetracoumaroyl spermine (TCS). The content of 

Api-7Glc in herbal substance and herbal preparation was analyzed according to European 

Pharmacopoeia 8.8 monograph 04/2016:0404 and according to the United States 

Pharmacopeia-30 which are quite similar. Api-7Glc is present in the herb both in free and 

esterified form. For measurement of total apigenin-7-glucosides, the herb and extracts were 

separately subjected to alkaline hydrolysis, in which various acetylated derivatives of 

Api-7Glc are converted to Api-7Glc. The hydrolysates were subjected to high performance 

liquid chromatography (HPLC) using the Waters Empower system. An HPLC fingerprint of 

the extract is shown in Fig. 1.

The content of Matricariae flower genuine extract (DERnative – 6.2 :1) in SHC-1 (containing 

35% of maltodextrin as a carrier) comprises 65%. The samples of herbal substance and 

herbal preparations are retained at the manufacturer quality control laboratory. A current 

certificate of analysis of purity and suitability for human use was provided, and the product 

was approved for use in GAD in a “Safe to Proceed” letter by the Food and Drug 

Administration on December 17, 2009 (IND 107,206). Chamomile capsules were prepared 

and packaged by the University of Pennsylvania Investigational Drug Service under Good 
Manufacturing Practice Guidelines, in a HEPA-filtered ISO-8 production facility. A dose of 
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500 mg of dry extract SHC-1 was filled into a gelatin capsule shell without any additional 

filler. All participants in the open-label phase, and those subsequently randomized to receive 

the same active therapy versus placebo during the continuation phase, took 1500 mg of 

extract (500 mg per capsule). Pharmaceutical-grade lactose monohydrate NF (Spectrum® 

Quality Products, New Brunswick, NJ) was used as the placebo filling and packed in an 

identical capsule form to the chamomile capsule.

Participants in both chamomile and placebo groups were asked to take 3 capsules daily. 

Assessments of all outcome measures took place at study weeks 14, 16, 20, 28, and 38, 

corresponding to 2, 4, 8, 16, and 26 weeks post-randomization (Table 3 of published 

protocol) (Mao et al., 2014).

Outcome measures

Primary Outcome (Time to Relapse)—The CGI-S scale and the SCID-I were used to 

determine whether a patient had experienced GAD relapse. The CGI-S is an assessor-rated 

global measure of severity that correlates with other symptom severity outcome ratings, and 

has been validated in several trials across psychiatric conditions (Guy, 1976). Relapse was 

defined in the trial protocol as requiring 2 criteria: 1) an increase in the CGI-State score to a 

4 (moderately symptomatic) or greater on 2 consecutively scheduled or unscheduled study 

visits at least 2 weeks apart; and 2) re-meeting DSM-IV criteria for GAD as per the SCID-I.

Secondary Outcomes (Symptoms)—GAD-specific symptomatology was assessed 

over the course of treatment using the GAD-7, described above. Overall patient quality of 

life and well-being was assessed using the Psychological General Well-Being Index 

(PGWBI), a validated patient-reported outcome (PRO) instrument assessing 6 quality of life 

domains that sum to an interpretable total score (Wiklund et al., 1992). In addition, general 

anxiety symptoms were assessed using the Hamilton Anxiety Rating Scale (HAM-A), a 

commonly used observer-rated outcome measure (Hamilton, 1959), and the Beck Anxiety 

Inventory (BAI), a well-validated PRO instrument (Beck et al., 1988).

Adverse events and side effects experienced by patients during the study were evaluated 

using the Treatment Emergent Symptom Scale, an assessor-rated measure (National Institute 

of Mental Health, 1985). Adverse event information was obtained via spontaneous subject 

report at assessments, assessor or doctor query, and changes in physical and laboratory 

findings. Any event determined to be at least possibly or probably related to treatment was 

considered an adverse event. Serum labs, urine tests, and ECGs were performed at Baseline, 

Week 8, and end-of-study participation to evaluate potential biological adverse events. Vital 

signs such as weight, blood pressure, and pulse were monitored at all study visits.

Statistical analyses

Analyses were conducted using STATA (StataCorp. 2011. Stata Statistical Software: Release 
12. College Station, TX: StataCorp LP.) and SAS/STAT (Version 9.3, SAS Institute Inc.). 

The primary outcome of time to relapse was analyzed using Cox proportional hazards 

modeling to estimate the relative risk of relapse for treatment conditions. Secondary 

symptomatic outcomes and vital signs (weight, blood pressure) were analyzed using linear 
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mixed-effect models (Raudenbush and Bryk, 2002). The fixed effects in the linear mixed-

effects model for each secondary outcome were treatment, time, the treatment by time 

interaction, and baseline outcome. Subject-specific random intercepts were used to account 

for the correlation between repeated measures of each secondary outcome.

Prospective power analyses were conducted using the nQuery Advisor sample size software. 

Based on these analyses, we planned to enroll 180 participants in the trial. We estimated a 

10% screen failure rate and a 40% non-response rate in the open-label phase, leading to an 

estimate of 90 participants entering the blinded randomization phase. With 45 participants 

per group, we estimated that our study would have 80% power to detect a difference 

between conditions at the .05 level using a 2-sided log-rank test, assuming the proportion of 

subjects who experienced a relapse by Week 38 was 55% for those taking placebo versus 

26% for those taking chamomile. An external Data and Safety Monitoring Board oversaw 

the progress of the study and conducted study reviews at 6-month intervals.

Results

Between March 1, 2010, and June 30, 2015, we evaluated 394 individuals and enrolled a 

total of 179 participants. Of these, 93 (51.9%) met criteria for clinical response and were 

then randomized to either placebo (n = 47) or chamomile continuation (n = 46). Among 

participants who were randomized, 7 (7.5%) were lost to follow-up; 3 (3.2%) were 

withdrawn by the PI due to non-compliance; 19 (20.4%) met criteria for relapse; and 64 

(68.8%) were no longer clinically ill by the Week 38 follow-up (Fig. 2, CONSORT 

diagram). Overall, participants were 95.7% compliant in the chamomile group and 97.8% 

compliant in the placebo group.

Table 1 shows the demographics and clinical characteristics for open-label responders who 

entered the randomization phase. The mean age of the participants was 47.3 years (range, 

19.7 to 73.9); 65 (69.9%) were women; 73 (78.5%) were white. At the time of enrollment, 

86.0% had moderate GAD symptoms and 14.0% had moderately severe to severe GAD 

symptoms. The mean onset age of GAD was 22.0 years (range, 4 to 73) and the mean 

duration of the current GAD episode was 9.3 ± 14.2 years. At the time of randomization, all 

participant characteristics were well balanced.

During the 26-week follow-up period after randomization, 7 (15.2%) in the chamomile 

group compared with 12 (25.5%) in the placebo group relapsed (P = 0.15). The mean time to 

relapse was 11.4 ± 8.4 weeks in the chamomile group versus 6.3 ± 3.9 weeks for placebo. 

Median survival time was not available for either group because only a small percentage of 

subjects actually experienced a relapse. Compared with placebo, chamomile was associated 

with a non-significant reduction in relapse of GAD symptoms (hazard ratio, 0.52; 95% CI, 

0.20–1.33; P = 0.16; Fig. 3).

Relative to participants randomized to placebo, those who continued on chamomile 

experienced a lesser increase in GAD-7 symptoms (P = 0.0032) and had overall better 

psychological well-being (P = 0.013), specifically in anxiety impacts on well-being (P = 
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0.0094). Anxiety symptoms measured by the HAM-A and BAI showed the same trends, but 

were not significant (Table 2).

Table 3 shows adverse events experienced by participants. In the randomization phase, 8 

(17.4%) in the chamomile group versus 9 (19.1%) in the placebo group experienced possibly 

or probably related adverse events (P = 0.22). All adverse events were graded mild and did 

not require any medical treatment. No participants were withdrawn due to adverse events. 

During the 26-week continuation phase, the chamomile group had a relatively lower weight 

than the placebo group (P = 0.046; Fig. 4). The chamomile group also had significantly 

lower mean arterial blood pressure (P = 0.0063; Fig. 5) and systolic pressure (P = 0.0012), 

and had a non-significant trend toward lower diastolic pressure (P = 0.057). No difference in 

pulse change was observed between groups. No ECG or laboratory abnormalities were 

observed.

Discussion

GAD is a common chronic psychological disorder seen in primary and mental health care 

settings. Current psychopharmacological treatments have both limited efficacy and 

substantial side effects (Mitte et al., 2005; Reinhold and Rickels, 2015), and many patients 

self-medicate with herbal supplements to alleviate chronic anxiety (McIntyre et al., 2015). 

To our knowledge, very little research has been conducted to date that evaluates the long-

term safety and efficacy of herbal medicines for anxiety. In this 38-week randomized 

placebo-controlled trial, we found that among responders to chamomile therapy, the 

magnitude of difference (approximately 50%) in time to relapse between chamomile and 

placebo, our primary endpoint, was clinically important even though it did not reach 

statistical significance. Secondary outcomes of the GAD-7 and PGWBI showed supportive 

findings as continuation-chamomile participants experienced lower GAD-specific symptoms 

and better psychological well-being relative to those switched to placebo. Further, long-term 

intake of 1500 mg of chamomile extract appeared to be safe, with potentially desirable 

weight and blood pressure profiles compared with placebo. In addition, rates of acute 

response to chamomile in the open-label phase were in the range of pharmaceutical response 

reported in the literature (Mitte et al., 2005). Taken together, these results suggest that 

further study is warranted in a future adequately-powered trial to clarify whether long-term 

chamomile extract may be developed into a safe and effective therapeutic agent for treatment 

of GAD.

Our trial contributes to a relatively small number of studies that have examined whether 

long-term use of medications can prevent the relapse of GAD symptoms. Most prior 

pharmaceutical trials of GAD responders who either received long-term placebo or switched 

from active to placebo treatment have reported much higher rates of relapse over a similar 

time-course (40–70%) (Allgulander et al., 2006; Davidson et al., 2008; Gelenberg et al., 

2000; Rickels et al., 2010; Stocchi et al., 2003), with some exceptions (Montgomery et al., 

2002; Stein et al., 2012). Rates of relapse in both groups observed in our trial (15.2% 

chamomile; 25.5% placebo) were overall lower than rates commonly reported in the 

literature and assumed in power analysis calculation for this trial. Our limited sample size 
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and lower than expected rate of placebo group relapse may have contributed to our inability 

to find a statistically significant difference between the placebo and chamomile group.

To our knowledge, there has been no research done to evaluate the long-term safety of high-

dose chamomile oral extract. Our data suggest oral intake of pharmaceutical grade 

chamomile is safe, with few mild side effects that are statistically and clinically 

indistinguishable from placebo. There were no signs of sexual side effects or weight gain, 

both of which are common in SSRI/SNRIs and can lead to treatment discontinuation (Fava, 

2000; Montejo et al., 2001). On the contrary, we observed modest weight loss and decreased 

blood pressure in the chamomile group relative to placebo, a finding that needs to be 

confirmed in future studies. Chamomile’s side effect profile may be particularly attractive to 

patients who cannot tolerate SSRI/SNRIs, or to those who prefer natural products or refuse 

conventional pharmaceutics due to stigma and other socio-cultural reasons (Kessler et al., 

2001).

Several study limitations need to be acknowledged. First, as mentioned above, our relatively 

low rate of placebo group relapse compared with that previously reported in the literature 

contributed to our inability to identify a statistically significant difference between 

chamomile and placebo. Second, participants were removed from the trial as they met 

criteria for relapse; this resulted in a disproportionate distribution of missing data in the 2 

groups for the long-term follow-up, which may have introduced bias in estimating the effects 

of our continuous secondary outcomes (eg, GAD-7, PGWBI, weight, blood pressure). Third, 

this was a single-institution study, which limits the generalizability of our findings. Lastly, 

given the safety signals, we don’t know whether an even higher dose of chamomile would 

produce an even more robust clinical response.

Conclusions

Our study is the first long-term placebo-controlled trial of chamomile conducted in humans. 

Chamomile appeared to be safe, with few mild side effects that were indistinguishable from 

placebo. Continued use of chamomile was associated with a non-significant reduction in 

GAD relapse among responders to initial therapy, in addition to significantly better GAD 

symptoms and improved psychological well-being. Furthermore, long-term chamomile use 

may be associated with improved blood pressure and weight profiles. These promising long-

term results need to be confirmed in a well-powered multicenter clinical trial to establish 

chamomile oral extract as a safe and effective therapy for patients with GAD.
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Fig. 1. 
Upper panel: HPLC fingerprint of the extract after alkaline hydrolysis. Lower panel: Overlay 

of the chromatograms of the hydrolyzed extract with the chromatogram of the reference 

standards, USP Apigenin-7-glucoside RS and of 7-methoxycoumarin.
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Fig. 2. 
Screening, Randomization, and Completion of 38-Week Evaluations

Mao et al. Page 13

Phytomedicine. Author manuscript; available in PMC 2017 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 3. 
Time to Relapse of GAD Symptoms Between Chamomile and Placebo
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Fig. 4. 
Mean Weight Change by Treatment Groups
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Fig. 5. 
Mean Arterial Blood Pressure Change by Treatment Groups
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Table 1

Baseline characteristics of study participants.

Variables Placebo
(n = 47)

Chamomile
(n = 46)

Baseline Enrollment

Sex, n (%)

  Men 16 (34) 12 (26)

  Women 31 (66) 34 (74)

Race, n (%)a

  White 37 (79) 36 (78)

  Non-white 10 (21) 10 (22)

Age, y 45.4±16.1 49.2±14.3

Age at 1st GAD episode 20.9±14.4 23.2±17.1

Duration of current GAD episode, y 9.0±15.9 9.6±12.7

GAD-7 scoreb 13.1±2.4 13.9±3.0

HAM-A scorec 14.6±3.1 14.7±3.7

CGI-S Anxiety, n (%)d

  Moderate 41 (87) 39 (85)

  Moderately severe 6 (13) 6 (13)

  Severe 0 1 (2)

BAI scoree 15.3±9.2 17.4±9.4

PGWBIf

  Anxiety 9.5±3.6 9.0±4.0

  PGWBI total 55.6±12.7 53.7±14.9

Randomization

GAD-7 score 2.9±1.8 2.8±1.6

HAM-A score 2.6±2.0 2.6±1.9

CGI-S Anxiety, No. (%)

  Not ill 34 (72) 34 (74)

  Borderline 9 (19) 10 (22)

  Mild 4 (9) 2 (4)

BAI score 4.0±3.3 4.1±3.8

PGWBI

  Anxiety 17.6±3.7 17.8±3.1

  PGWBI total 80.4±14.8 82.5±11.0

BAI: Beck Anxiety Inventory; CGI-S: Clinical Global Impression-Severity; GAD: Generalized Anxiety Disorder; HAM-A: Hamilton Anxiety 
Rating Scale; PGWBI: Psychological General Well-Being Index.

a
Majority of non-white participants are African American.

b
GAD-7 is a 7-item, patient-rated measure of GAD that is linked to DSM IV-TR criteria and validated via the MINI-SCID. Scores range from 0–

21, with higher scores indicating more anxious mood.
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c
HAM-A is a psychological questionnaire used by clinicians to rate the severity of a patient's anxiety. It consists of 14 items, and the total score 

ranges from 0–56, with higher scores indicating more severe anxiety symptoms.

d
CGI-S is a 7-point scale that requires the clinician to rate the severity of the patient's illness at the time of assessment. Scores range from 1–7, with 

higher scores indicating more severe symptoms.

e
BAI is a 21-question multiple choice self-report inventory that is used for measuring severity of anxiety. Total scores range from 0–63, with higher 

scores indicating more severe anxiety.

f
PGWBI is a 22-item self-report instrument used to assess health and quality of life of the general population and people with chronic disease. The 

higher the score, the better the quality of life and general well-being.
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Table 2

Changes in psychological outcomes.

Variables
Mean change from baseline (95% CI)

P valuea
Placebo (n = 47) Chamomile (n = 46)

GAD-7b 0.0032

  Week 2 2.3 (1.1 to 3.5) 0.2 (−0.4 to 0.7) 0.0047

  Week 4 2.0 (0.8 to 3.2) 0.4 (−0.4 to 1.2) 0.016

  Week 8 1.1 (−0.2 to 2.4) 1.2 (−0.06 to 2.5) 0.81

  Week 16 0.6 (−0.7 to 1.9) 0.8 (−0.2 to 1.9) 0.84

  Week 26 −0.4 (−1.2 to 0.4) 0.5 (−0.4 to 1.5) 0.55

HAM-Ab 0.27

  Week 2 2.0 (0.9 to 3.1) 0.8 (0.1 to 1.4) 0.15

  Week 4 2.8 (1.5 to 4.2) 1.3 (0.3 to 2.4) 0.06

  Week 8 1.5 (0.1 to 2.9) 1.0 (−0.3 to 2.4) 0.42

  Week 16 0.5 (−0.9 to 2.0) 0.4 (−0.7 to 1.6) 0.63

  Week 26 −0.4 (−1.3 to 0.4) 0.1 (−0.9 to 1.1) 0.74

BAIb 0.089

  Week 2 1.5 (−0.03 to 3.0) 0.1 (−0.8 to 1.0) 0.17

  Week 4 1.4 (−0.4 to 3.1) 0.2 (−1.0 to 1.3) 0.19

  Week 8 0.08 (−1.4 to 1.6) 0.6 (−1.2 to 2.4) 0.67

  Week 16 −0.8 (−2.0 to 0.4) 0.7 (−0.9 to 2.4) 0.23

  Week 26 −0.8 (−1.7 to 0.08) −0.2 (−1.1 to 0.7) 0.65

PGWBIc

Anxiety 0.0094

  Week 2 −2.2 (−3.7 to −0.6) −0.7 (−1.8 to 0.4) 0.23

  Week 4 −3.2 (−4.9 to −1.6) −0.5 (−1.7 to 0.6) 0.0088

  Week 8 −1.2 (−2.8 to 0.4) −1.6 (−3.1 to −0.1) 0.94

  Week 26 0.2 (−1.5 to 2.0) −1.0 (−2.5 to 0.5) 0.39

PGWBI Global 0.013

  Week 2 −5.4 (−9.8 to −0.9) −1.6 (−4.8 to 1.6) 0.31

  Week 4 −6.1 (−10.8 to −1.3) −2.2 (−6.0 to 1.6) 0.21

  Week 8 −1.6 (−6.6 to 3.3) −6.9 (−12.1 to −1.6) 0.15

  Week 26 2.7 (−2.9 to 8.4) −3.2 (−7.9 to 1.5) 0.12

BAI: Beck Anxiety Inventory; GAD: Generalized Anxiety Disorder; HAM-A: Hamilton Anxiety Rating Scale; PGWBI: Psychological General 
Well-Being Index.

a
P values were calculated using the mixed-effects model.

b
GAD-7, HAM-A, BAI: Increasing scores indicates worsening anxiety.

c
An increase in all PGWBI domains represents improvement in symptoms.
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Table 3

AE profiles between treatment groups.

Placebo
(n = 47)

Chamomile
(n = 46)

P valuea

Subjects experiencing an AE, n (%) 9 (19) 8 (17) 0.22

AEs

  Bruising 2 0

  Congestion 1 1

  Decreased platelet count 2 0

  Diarrhea 0 1

  Dizziness 0 1

  Drowsiness 0 1

  Dry mouth 0 2

  Fatigue 0 1

  Flushing 0 1

  Herbal taste 0 1

  Nausea 0 3

  Rash/Itchy skin 1 0

  Ringing in ears 1 0

  Sleep paralysis 1 0

  Taste perversion 2 1

  Urinary frequency 0 1

  Vivid dream 1 0

  Wobbly leg 0 1

AE: adverse event. Some patients experienced >1 AE.

a
P value was calculated using a chi-square test.
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