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Abstract
Background: Zao Ren An Shen (ZRAS), a Chinese Herbal Medicine product, has been proposed as an alternative to

recommended treatments for chronic insomnia. There is a lack of strong evidence supporting this proposition.
Aims: To assess the efﬁcacy and safety of ZRAS capsule for chronic insomnia compared to placebo.
Methods: A parallel-group, double-blind, randomized-controlled trial will be performed in Western Sydney University, Australia.
After a 1-week placebo run-in, adults with chronic insomnia (n = 90) will be randomized in a 1:1 ratio to receive either ZRAS capsule or
placebo for 4 weeks. Insomnia severity (Insomnia Severity Scale score), sleep parameters (measured with the Consensus Sleep Diary
and actigraphy), fatigue levels (Fatigue Severity Scale score), psychological status (Depression Anxiety Stress Scale score), quality of
life (Assessment of Quality of Life score), and adverse events will be assessed at baseline, mid-treatment, post-treatment and at a 1month follow-up.
Expected outcomes: We hypothesize that ZRAS capsule will improve insomnia severity, sleep parameters, fatigue levels,
psychological status, and quality of life better than placebo at mid-treatment, post-treatment, and follow-up. We also hypothesize
that the number of adverse events provoked by ZRAS capsule will be similar to placebo at these time-points.
Trial registration: Australia New-Zealand Clinical Trial Registry (Registration number ACTRN12619000140156).
Abbreviations: AE = adverse event, AEs = adverse events, BzRAs = benzodiazepine receptor agonists, CAM = complementary

and alternative medicine, CBT-I = cognitive behavioral therapy for insomnia, CEQ = Credibility and Expectancy Questionnaire, CHM
= Chinese Herbal Medicine, CM = Chinese Medicine, CSD = consensus sleep diary, DSM-5 = 5th Edition of the Diagnostic and
Statistical Manual of Mental Disorders, EUC = electrolytes-urea-creatinine, FBC = full blood count, HREC = Human Research Ethic
Committee, ISI = Insomnia Severity Index, LFT = liver function test, LTE = list of threatening events, RCTs = randomized-controlled
trials, REDCap = Research Electronic Data Capture, TST = total sleep time, VAS = visual analog scale, ZRAS = Zao Ren An Shen.
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1. Introduction

This study is funded by Western Sydney University under the Blackmores-NICM
scholarship. The trial sponsor does not have a direct role in the study design or
conduction, and will not have authority on the writing or publication of the report.
This study is also supported by Global Therapeutics, Pty, Ltd, which provided
the active and the placebo for the trial.

Insomnia disorder is a chronic dissatisfaction with sleep quantity
or quality resulting in signiﬁcant distress or daytime impairment.[1,2] With a prevalence rate of 7.9% to 15% in the
general population,[3–5] insomnia disorder is the most common
sleep disorder. Long regarded as a symptom of other disorders,
insomnia has been found to be a risk factor for the development
of depression,[6] anxiety disorders,[7] chronic pain,[8] hypertension,[9] cardiovascular disease,[10] leading to an impaired healthrelated quality of life,[11] and a higher mortality risk.[12] Because
of insomnia-related absenteeism, decreased productivity, and
health care expenses, insomnia is also a burden for the
society, with a cost evaluated at $5010 per person per year in
Canada.[13]
Pharmacotherapy and psychotherapy are the only treatments
recommended by current guidelines.[14–17] Despite being the most
common medication for insomnia,[18] Benzodiazepine Receptor
Agonists (BzRAs) have been found to induce a large range of
adverse effects,[15,19] have been associated with rebound
insomnia and withdrawal symptoms,[20] and there are concerns
about dependence.[21,22] Unsurprisingly, insomniacs have a
preference for nonpharmacological approaches.[23,24] Cognitive
Behavioral Therapy for Insomnia (CBT-I), a set of psychotherapeutic interventions used speciﬁcally to treat insomnia disorder,
has been proposed as an alternative. The efﬁcacy of CBT-I for
insomnia disorder is well established[20]; however, the lack of
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places (e.g., Universities, libraries), pharmacies and healthcare
practices. Pharmacists and general practitioners around the trial
sites will be contacted for potential referrals.

trained practitioners prevents most of insomnia patients to
beneﬁts from this therapy.[25]
As recommended treatments suffer from the above drawbacks,
many insomnia patients resort to over-the-counter medication,
Complementary and Alternative Medicine (CAM) and self-help
methods.[26–28] Chinese Herbal Medicine (CHM) is one of the
most common treatments for insomnia in Chinese populations
[29,30]
and its use is increasing in Western countries.[31] Recent
systematic reviews of randomized-controlled trials (RCTs)
suggest that CHM is relatively safe and can effectively improve
sleep quality and sleep parameters.[32,33] However, the need of
evidence for individual formulas was highlighted.[32]
Zao Ren An Shen (ZRAS) is a CHM formula composed of 3
herbs, that is, Suan Zao Ren (Ziziphi Spinosae Semen), Wu Wei
Zi (Schisandrae Chinensis Fructus) and Dan shen (Salviae
Miltiorrhizae Radix et Rhizoma), which have all sedative effects
and low toxicity.[34–41] This formula, manufactured in the forms
of capsule, granule and solution, is indicated for insomnia.[42]
Clinical trials on ZRAS have showed a better effect than placebo
and a similar or better effect than BzRAs.[43–57] Adverse events
were also less reported by participant taking ZRAS compared to
BzRAs.[43,44,47–51,53,54,56,57] However, none of these studies used
appropriate methods of randomization and blinding. There is a
need for high-quality RCTs.
The objective of this study is to assess the efﬁcacy and the safety
of Zao Ren An Shen capsule compared to placebo for chronic
insomnia. As ZRAS is proposed as an alternative treatment and
not a ﬁrst-line treatment, we will use placebo as a comparator
with a superiority framework. The primary outcomes are
insomnia severity measured with the Insomnia Severity Index
(ISI) for efﬁcacy and the number of adverse events (AEs) for
safety. The primary endpoint is post-treatment (week 4). We
hypothesize that ZRAS capsule will show a better efﬁcacy than
and a similar safety to placebo. Secondary outcomes include
objective and subjective sleep parameters, fatigue levels,
psychological status, quality of life, adherence, and acceptability.
The secondary endpoints are mid-treatment (week 2) and followup (week 8).

2.3.2. Screening procedures. The potential participant will be
contacted by phone for a prescreening assessment before the ﬁrst
visit. During the ﬁrst visit, a medical interview including the Mini
International Neuropsychiatric Interview and the sleep disorders
section of the Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition (DSM-5) will
be conducted by the principal investigator (YB), who is a Chinese
medicine practitioner trained in mental disorder diagnosis.
Between the ﬁrst and the second visit, the participant will
undergo blood tests including full blood count (FBC), liver
function test (LFT), and electrolytes-urea-creatinine (EUC) at
Laverty Pathology, if needed, and an oximetry assessment at
home using the WristOx (Nonin) if sleep apnea is suspected. A
general practitioner involved in the trial (NA) will crosscheck the
medical eligibility of the participant. Enrolment will be conﬁrmed
during the third visit, after a re-assessment of insomnia severity.
2.3.3. Eligibility criteria. The eligibility criteria, based on the
diagnosis criteria for insomnia disorder (307.42) from the DSM5,[1] are as following:
Inclusion criteria:
1. 18 years old or older.
2. Complaint of difﬁculty initiating or maintaining sleep
occurring at least 3 times per week for at least 3 months
despite adequate opportunity to sleep, and resulting in distress
or impaired daytime functioning.
3. ISI score ≥ 10.
4. Willing to abstain from any other treatment for insomnia,
including pharmaceutical treatment, CAM, and psychotherapy, during the baseline and intervention periods.
5. Willing to use birth control methods and to not donate sperm
during the baseline and intervention periods, or sterile.
6. Ability to understand and speak English.
Exclusion criteria:
1. Imminent need of psychiatric (e.g., suicide risk) or medical
care (e.g., stroke).
2. Abnormal blood tests, including FBC, LFT, and electrolytesurea-creatinine, within the last 6 months, if not approved by
a general practitioner.
3. No evidence that substance use (e.g., caffeine or a
medication), coexisting medical conditions or mental
disorders, including sleep–wake disorder, do not adequately
explain the predominant complaint of insomnia.
4. Use of any other treatment for insomnia less than 14 days
prior to randomization.
5. Any psychotic disorder or bipolar disorder if not appropriately treated or stable for <2 years.
6. Alcohol or drug addiction.
7. Other mental disorders such as major depressive disorder or
generalized anxiety disorder, if the disorder is untreated or
treated for less than one month.
8. Cognitive impairment preventing the participant to understand the trial instructions, complete questionnaires or
provide informed consent.
9. Allergy history to any of the ingredient of the ZRAS capsule
or the placebo.
10. Taking a Warfarin-type anticoagulant,[58,59] quetiapine,
clozapine, or olanzapine.[60]

2. Methods
2.1. Study design
This study will use a randomized, double-blind, placebocontrolled design with a 1:1 allocation ratio and parallel groups.
After 1 week of single-blinded placebo run-in, the participants
will be randomized to the experimental group or the control
group and take Zao Ren An Shen (ZRAS) capsule or a placebo,
for 4 weeks. Outcomes will be assessed at pretreatment, midtreatment, post-treatment, and at a 1-month follow-up (Tables 1
and 2).
2.2. Settings
The 3 visits of the trial will be conducted at 4 campuses of
Western Sydney University, that is, Parramatta City campus,
Bankstown Campus, Westmead campus, and Campbelltown
campus around Sydney, Australia.
2.3. Participants
2.3.1. Recruitment strategy. Participants will be recruited
through advertisement and referrals from the February 15,
2019 to the November 29, 2019. Ads will be put in social media
(e.g., Facebook and Wechat) and poster and ﬂyers in public
2
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11. Women being pregnant or breast feeding.
12. Considered not suitable for the trial by the investigator.

were provided by Global Therapeutics, Pty, Ltd. The participant
will be asked to refrain from taking any other treatment for
insomnia during the week preceding and the 5 weeks following
the ﬁrst visit, except for rescue medication.

2.4. Randomization and blinding

2.5. Interventions

2.6. Assessments
2.6.1. Primary outcomes
2.6.1.1. Insomnia severity. Insomnia severity will be measured
with the Insomnia Severity Index (ISI). The ISI [61] is a brief 7-item
scale used to assess perceived insomnia severity and consequences
in accordance with the diagnostic criteria for insomnia of the
Diagnostic and Statistical manual of Mental Disorders, 4th
edition, and the International Classiﬁcation of Sleep Disorders.
Unlike the Pittsburgh Sleep Quality Index, another questionnaire
commonly used for insomnia assessment, the ISI is speciﬁc to
insomnia disorder. The ISI has good psychometric properties [61]
and can be used to detect insomnia cases and evaluate treatment
response.[62] The range of the scale is 0 to 28 points and the score
is positively associated with insomnia severity.

The investigational product is ZRAS capsule, a CHM product
composed of Suan zao ren (Ziziphi Spinosae Semen, 417 mg/
capsule), Wu Wei Zi (Schisandrae Chinensis Fructus, 70 mg/
capsule), and Dan Shen (Salviae Miltiorrhizae Radix et Rhizoma,
167 mg/capsule). The placebo, composed of microcrystalline
cellulose, calcium hydrogen phosphate dehydrate, carob pod
powder, silicon dioxide, and magnesium stearate, matches the
active in terms of appearance and taste. The participant will be
asked to take 3 capsules of placebo (2.16 g in total) orally once a
day one hour before bedtime for one week. After randomization,
the participant will be asked to take 3 capsules of ZRAS (2.28 g in
total) or placebo (2.16 g in total) orally once a day one hour
before bedtime for 4 weeks. Both ZRAS capsule and the placebo

2.6.1.2. Adverse events. The participants will be encouraged to
report any AE at any time during the intervention or follow-up
period. A description of the AE will be recorded along with the
seriousness, severity, relationship with the investigational
product and expectedness of the AE in the AE form. The
number of adverse events will be used as the primary outcome for
safety. Serious adverse events will be reported to the Western
Sydney University Human Research Ethics Committee and the
Therapeutics Goods Administration. All signiﬁcant safety issues
and suspected unexpected serious adverse reactions will be
reported within 72 hours to the trial site (Western Sydney
University).

A randomization sequence without stratiﬁcation will be
generated using computer-generated random numbers by a
NICM Heath Research institute researcher not directly afﬁliated
with this study to ensure blinding. The sequence generated will be
used to identify the investigational product. The participants will
be randomized during the second visit of the trial. Both the
investigator and the participants will be blinded at recruitment
and during the intervention. The codes will be broken in case
of emergency, such as a serious adverse event that requires
knowledge of the treatment being taken in order to manage a
participant’s condition.

Table 1
Trial procedures.
Enrolment

Baseline

W-1
Study period timepoint
ENROLMENT
Pre-screening
Informed consent
Demographics
Medical interview
Blood pressure measurement
Blood test (if required)
Oximetry (if required)
INTERVENTIONS
Placebo run-in
Randomization
Active/placebo
ASSESSMENTS
Insomnia Severity Index
List of Threatening Experiences
Pain Visual Analogue Scale
Depression Anxiety Stress Scale
Fatigue Severity Scale
Assessment of Quality of Life
Credibility and Expectancy Questionnaire
Chinese medicine diagnosis
Sleep diary
Actigraphy
Adverse Events check

PC
—

V1

—
—
—
—

Intervention

W0

W1

V2

W2

P-T
W3

PC

W4

F-U
W7

W8

V3

PC

—

—

—

—
—
—

—
—
—
—
—
—
—
—

—
—
—

—
—
—

—

—

—

—

—
—
—
—
—
—

—
—
—

—
—

—
—

—
—

CM = Chinese Medicine, F-U = follow-up, PC = phone call, P-T = Post-treatment, V1 = ﬁrst visit, V2 = second visit, V3 = third visit.
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—
—
—

—

—
—

—
—
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in which the participant reports his sleep-related behaviors,
including time and duration.[68] The CSD has been validated in an
insomnia disorder population. An actigraph is a device, usually
wrist worn, capable of measuring gross motor activity. Sleep
parameters can be calculated by software using the 24-hour gross
motor activity measured by the actigraph. In this study, we will use
the readiband (Fatigue Science, Canada), which has been validated
against polysomnography.[69] The sleep parameters will be
averaged on one week if at least 4 days of data are available.

Table 2
Trial registration data.
Category
Primary registry
Trial identifying number
Protocol number
Primary sponsor
Sponsor contact

Contact for public queries
Contact for scientiﬁc queries
Public title
Scientiﬁc title
Countries of recruitment
Problem studied
Interventions
Key eligibility criteria

Study type

Expected ﬁrst enrolment
Target sample size
Recruitment status
Primary outcomes
Key secondary outcomes

Ethics review
Expected completion date
IPD sharing

Information
Australia New Zealand Clinical Trial Registry
ACTRN12619000140156
ZRAS002
Western Sydney University
Mr Steve Hannan
Locked Bag 1797, Penrith NSW 2750
e: postaward@westernsydney.edu.au
Yoann Birling, tel: +61.2.9685.4752,
e: y.birling@westernsydney.edu.au
Yoann Birling, tel: +61.2.9685.4752, e: y.
birling@westernsydney.edu.au
ZRAS for insomnia
ZRAS capsule for chronic insomnia: a randomizedcontrolled trial
Australia
Chronic insomnia
Group 1: ZRAS capsule
Group 2: Placebo
Age ≥ 18 years
Chronic insomnia diagnosis
ISI ≥ 10
Willing to abstain from any other treatment for
insomnia for 6 weeks
Interventional
Parallel groups with placebo run-in
Randomized
Masking: double blinded
Superiority paradigm
February 2019
90
Not recruiting
Insomnia severity measured with the ISI and number
of adverse events
Sleep parameters measured with the CSD and
actigraphy; fatigue levels measured with the FSS;
psychological status measured with DASS; quality
of life measured with AQoL
Approved the December 17, 2018 by the HREC of
Western Sydney University
January 31, 2020
No plan to share IPD

2.6.2.3. Expectancy, adherence and acceptability. Outcome
expectancy will be measured with the Credibility and Expectancy
Questionnaire (CEQ). This questionnaire was developed in 1972
to assess the credibility of placebo behavioral interventions.[70]
The revised version of the questionnaire has acceptable
psychometric properties [71,72] and has been widely used to
assess expectancy in clinical trials. The count of the unused
capsules collected during the third visit will serve as estimation
for adherence, which will be also monitored with the CSD. The
third item of the CEQ will be used to assess acceptability.
2.6.2.4. Baseline assessments. Besides the outcome measurements, life events and night pain levels will be collected at baseline
in order to assess the inﬂuence of these measures on the outcomes.
Life events will be assessed with the List of Threatening Events
(LTE), a list of 12 life-event categories with considerable longterm contextual threat.[73] The LTE has acceptable psychometric
properties.[74] Night pain levels will be assessed with a 100° pain
visual analog scale (VAS), adapted for the circumstances with the
question: “what is your average pain level when you are trying to
sleep?” The VAS is a valid and sensitive instrument to assess pain
levels.[75,76]
2.6.2.5. Chinese Medicine diagnosis. A Chinese Medicine
(CM) diagnosis (also known as “pattern differentiation”) will
be determined on the basis of a self-report questionnaire and an
examination of the complexion, the pulse and the tongue by the
principal investigator (YB). The items of the questionnaire and
the examination are based on a widely recognized CM
manual.[77] Each positive symptoms or sign counts for 1 point
and the participant is diagnosed with the pattern that has the
highest score, or the pattern determined by the principal
investigator in case of equal score. The CM diagnosis will be
used as an efﬁcacy outcome and a predictor variable for efﬁcacy
and safety outcomes.

AQoL = Assessment of Quality of Life, CSD = consensus sleep diary, DASS = depression Anxiety
Stress Scale, FSS = Fatigue Severity Scale, HREC = Human Research Ethics Committee, IPD =
individual participant data, ISI = Insomnia Severity Scale, ZRAS = Zao Ren An Shen.

2.6.2. Secondary outcomes
2.6.2.1. Questionnaires. The Depression Anxiety Stress Scale
21-item [63] is a self-report questionnaire composed of 21 items
assessing the levels of depression, anxiety, and stress of the
subject. The Assessment of Quality of Life [64] questionnaire is a
self-report instrument used to assess health-related quality of life.
This study will use the 4-dimension version of the questionnaire,
which measures independence, relationships, mental status, and
senses. The Fatigue Severity Scale [65] is a 7-point Likert scale that
measures different aspects of fatigue. The questionnaires used in
this study have all acceptable psychometric properties.[64,66,67]

2.7. Clinical signiﬁcance
A decrease of 7 points in the ISI score was found to be an
indicator of moderate improvement for insomnia disorder.[62]
Therefore, a decrease of 7 points or more in the ISI score at posttreatment compared to pre-treatment will be considered clinically
signiﬁcant.
2.8. Data collection and management
Electronic data will be collected with Research Electronic Data
Capture (REDCap) database. REDCap surveys utilize a secure
connection to the server for data collection which does not record
IP addresses of participants. The questionnaires will be completed
by the participant on REDCap via an iPad during the 3 face-toface visits and by the investigator during the mid-treatment and
follow-up phone interviews according to the participant’s oral

2.6.2.2. Sleep parameters. Sleep parameters, including total
sleep time (TST), sleep onset latency, number of awakenings, wake
after sleep onset duration, and sleep efﬁciency (i.e., the ratio
between TST and time in bed), will be recorded with the Consensus
Sleep Diary (CSD) and an actigraph. The CSD is a self-report table
4
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management. A meeting can be called at any time by any member
of the research team in the event of participant risk concerns in
the trial. Based on this information, the research team will stop
the trial if it becomes possible that risk might outweigh beneﬁt for
the participants as a group. Based on existing safety information
of the investigational products, this scenario is regarded as highly
unlikely.

answers. A secured link to the database for the CSD will be sent
every day via email to the participant. Paper forms for the sleep
diary will be offered as an option for those who prefer them. For
the follow-up, these will be supplied along with reply paid
envelopes. Electronic data will be stored in REDCap for the
duration of the trial and paper data will be stored in a locked
cabinet at the trial site. Personal information will be kept in
REDCap and an excel ﬁle protected with a password before and
during the trial, and in a masterlist stored in a shared drive with
restricted access after the trial. The ﬁnal trial dataset will be
accessible only to the investigators. In order to avoid missing
data, the importance of complete data collection will be
emphasized at enrolment and participants who withdraw from
the study will be asked to complete the data collection, if willing.
The research team will monitor data on an ongoing basis.

3. Discussion
The objective of this study is to assess if ZRAS is relatively safe
and effective for chronic insomnia compared to placebo. This
study, which has a stringent design with randomization and
double blinding, will provide high-quality evidence for or against
the use of ZRAS capsule as an alternative treatment for chronic
insomnia.
If the hypothesis is veriﬁed (i.e., ZRAS is relatively safe and
more effective than placebo), ZRAS may be recommended if the
current recommended treatments (i.e., pharmacotherapy and
CBT-I) are ineffective, not available or if the patient refuses these
treatments. More RCTs comparing ZRAS capsule to pharmacotherapy or CBT-I would be also needed to assess if ZRAS should
be used as a ﬁrst line or alternative treatment. RCTs comparing
ZRAS capsule in addition to recommended treatments to
recommended treatments alone would help us to understand
the value of adding ZRAS capsule to these treatments.
The strengths of this study are:

2.9. Statistical analysis
Continuous data will be analyzed with linear mixed effects
model, the data being corrected for baseline characteristics;
mean, standard deviation, effect size, 95% CI and P-value will be
reported. Dichotomous data will be analyzed with Chi-square
and counts, percentages, and P-value will be reported. We will
analyze the ﬁnal vale of the outcomes with a signiﬁcance level of
a=0.05. Both an intention-to-treat analysis and a per-protocol
analysis will be conducted, the intention-to-treat analysis being of
primary interest as it reﬂects better the effectiveness of the
investigational product. The effect of expectancy and CM
diagnosis on the trial outcomes will also be analyzed. The
statistical analysis will be performed with SPSS 25 (IBM).

 The use of a third-party randomization scheme with allocation
concealment and double blinding.
 The use of a placebo similar in appearance and taste to the
active.
 The combination of subjective (i.e., with the CSD) and
objective (i.e., with actigraphy) measures of sleep.
 A comprehensive assessment encompassing fatigue, psychological status, quality of life, satisfaction and acceptability.
 The use of a CM diagnosis.

2.10. Sample size
The standard deviation of the ISI total score in an insomnia
population is 4.1.[61] A difference of 7 points between baseline
and post-treatment is considered as clinically signiﬁcant.[62] As
placebo would give a decrease of approximately 4 points,[78] the
difference between the 2 groups at post-treatment has to be of
0.73 standard deviations. Using a 0.05 signiﬁcance level, 90%
power and allowing for 10% dropout rate, a sample size of 90
participants, 45 in each group, will be required.
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