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Introduction

| gotta admit — I'm a little worried about writing this introduction. | have a bunch of other projects to tackle
right now, but I'm under a deadline so | have to crank this out. But will the time pressure make me write a
worse intro? I'm afraid that if | rush too much, | may miss something important!

But maybe stressing out about writing this intro is perfectly normal! After all, | am anxious about something
because I'm under some stress, right?

Presumably, you're turning to this guide because, like me and up to a third of the world ! you're
experiencing some stress or anxiety in your life and you want to know how to manage it. But in order to
manage something effectively, we first have to understand it.

"o "o

You may have noticed that I've been mixing up terms: “stress”, “anxiety”, “fear”, and “worry” all refer to
somewhat different things, but I've been using them interchangeably.

So, let’s take a deep breath together and dive into understanding these terms a bit better.

Stressing the science behind stress

Stress. Anxiety. Fear. Worry. Admittedly, all four of these words are a little fuzzy — as words usually are.
And their definitions can evolve over time. For example, what “stress” is has been explicated and debated

since the 19" century.2 But just because these concepts aren’t sharply defined doesn't mean we can'’t parse
them out a bit better. Let’s start with stress.

The modern concept of stress can be seen in Walter B. Cannon’s work The Wisdom of the Bodly, first

published in the early 1930s. In this book, Cannon summarizes some of his earlier work, in which he coined
the term “homeostasis” — the body’s way of trying to keep itself in balance when it experiences shocks.

Within this context, he came up with the famous “fight or flight” theory of stress, also called the acute
stress response — when encountering an emergency, the activating, sympathetic part of the nervous
system comes into play to give living creatures the energy that they need to deal with the threat by either
fleeing from or fighting it. This aspect of stress can be positive.

Later in the 1930s, Hans Selye, the founder of modern stress research, advanced the concept much further
by noting that stress could be defined by a set of specific physiological reactions to potential threats —
reactions that, if severe and prolonged, could lead to general adaptation syndrome (GAS).E4E This dark
side of stress could lead to bodily damage in the long run.


https://examine.com/conditions/stress/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1447286/
https://lccn.loc.gov/39027360
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5915631/

. Digging Deeper: General adaptation syndrome

General adaptation syndrome (GAS) is a hypothesis generated by Hans Seyletl“ on the basis of his

experiments on rats.Elel GAS separates the reaction to stress into three stages.

e The alarm reaction stage is Walter B. Cannon’s “fight or flight” response: Your body floods
itself with chemicals that get you ready to either fight a perceived threat or flee from it.

e |f the source of stress doesn't disappear, you'll reach the resistance stage: Your body adapts
to some extent — but only to some extent. You may think you're getting used to stress, but
in fact your body still produces above-normal amounts of stress hormones (the three main
ones being cortisol, adrenaline, and norepinephrine), and your blood pressure remains
elevated.

e Then comes the exhaustion stage: Your body can no longer cope with the chronic state of
high alert, your immune system takes a hit, your risk of high blood pressure and other

diseases may go up,” and you may develop symptoms of depression.®

However, psychologists argued with Selye’s emphasis on the physiological aspects of stress, and instead

(unsurprisingly) placed more emphasis on its psychological aspects.t

Currently, although the definition of “stress” is still not set in stone, stress is recognized as psychological
and physiological reactivity to environmental factors.!? What's also not quite set yet is whether some stress
can benefit performance.

The famous Yerkes-Dodson law, first formulated in 1908 and illustrated below, states that some amount of

stress can lead to optimal performance, whereas too much or too little can lead to worse outcomes.™ In
short, these results suggest that moderate amounts of stress can lead to better outcomes.


https://examine.com/outcomes/cortisol/
https://examine.com/outcomes/adrenaline/
https://examine.com/topics/noradrenaline/
https://examine.com/outcomes/blood-pressure/
https://examine.com/conditions/depression/

The (questionable!) Yerkes-Dodson Law
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In Yerkes’'s and Dodson’s original experiments, mice had to recognize a box. When they chose the wrong
box, they got shocked at different strengths. Moderate shocks worked the best for learning, hence the
inverted U-shaped curve.

However, this inverted-U shape wasn’t generalizable when similar experiments were tried in other animal

models,2 and the Yerkes-Dodson law wasn't tested rigorously in people. Nevertheless, some researchers
in the 1950s hypothesized that the Yerkes-Dodson law could be generalized to human stress and work

performance 4l

But the human evidence doesn’'t seem to strongly support this hypothesis. A review of the research
performed in humans between 1975 and 2000 found that only 4% of the literature supported the inverted-U
relationship between stress and performance, whereas close to half of all studies found that any amount of
stress hurt performance.’® The authors also identified some key problems in stress research up to that
point.

More recent research has also spoken against the inverted-U relationship™ or has used more modern

methods to explore stress’s relationship to performance,"® claiming that stipulating any two-dimensional
relationship between stress and performance may be too simplistic.

Although there’s a lot of uncertainty around stress’s psychology and effects on performance, at least one
thing is relatively clear: high stress is associated with a wide range of negative mental and physical health
outcomes.™@ This implies that, whatever stress is and however it affects performance, getting a handle on
high, chronic stress is probably good for your long-term health.



Fear and worry in Las Vegas

"o

Just like “stress”, “fear” and “worry” don't have super-precise definitions. Still, their definitions are clear
enough to allow us to differentiate those words from others like “stress” and “anxiety”.

Let’s start with “fear”. The online dictionary of the American Psychological Association (APA) defines it as “a

basic, intense emotion aroused by the detection of imminent threat, ... triggering a set of physiological
changes” that strongly resemble the stress reaction we just described. Thus, fear is a lot like stress, but
more emphasis is placed upon its subjective, emotional component. The fifth edition of APA’s Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) also supports this emphasis on the emotional
component, defining “fear” as “the emotional response to real or perceived imminent threat” (this emotional

response coincides with the physiological fight-or-flight response) 2%

Although fear shares a lot of features with stress, worry is something quite different because it's mostly
cognitive — the emphasis is on what people are thinking. For instance, the Textbook of Anxiety Disorders,
second edition, defines “worry” as a “preoccupation with negative events occurring in the future” 2%
whereas the APA dictionary defines it as “a state of mental distress or agitation due to concern about an
impending or anticipated event, threat, or danger”.

The first definition places a heavier emphasis on ruminating about possible negative future events, whereas
the second places a heavier emphasis on mental distress. However, both definitions agree that worry is
mostly a mental phenomenon, unlike stress (physiological) and fear (emotional). Both also agree that worry
has to do with future negative events — whereas fear is about events in the present.

In short, fear is what you feel when you go all-in on your poker bet in Vegas with a crappy hand, and worry
is what you experience after you lose and have to figure out how to pay for the ticket back home.

Anxiety and anxiety disorders

Although worry focuses mostly on what's going on in your head when thinking about a negative future
event, anxiety brings the body back into the picture. The APA dictionary defines “anxiety” as “an emotion
characterized by apprehension and somatic symptoms of tension in which an individual anticipates
impending danger, catastrophe, or misfortune”.

Those “somatic symptoms” the definition is referring to differ from what you feel when fear of something in
the present moment arises. The DSM-5 associates anxiety with muscle tension and increased mental
vigilance to keep an eye out for future threats. Fear, on the other hand, is sharper and focused on an
immediate threat*.

One thing to keep in mind is that anxiety and fear are normal parts of the human experience and not
necessarily a problem. The DSM-5 lays out some specific criteria for when fear and anxiety cross the line to
anxiety disorders:

o When it's persistent. As a rule of thumb, fear and anxiety qualify as disorders if they last 6 months
or more without a clear stressor. For instance, being anxious about an upcoming speech is probably
normal, but being constantly anxious about appearing in public, even when there is no event
planned, suggests a disorder.


https://dictionary.apa.org/fear
https://dictionary.apa.org/worry
https://dictionary.apa.org/anxiety

o When it's out of proportion to the actual threat. For example, being afraid when stuck in an elevator
can be considered normal, but refusing to ever get into an elevator is out of proportion to the
actual risk. The DSM-5 is careful to note that because people with anxiety disorders are prone to
overestimating the threat level of situations they dread, whether a threat is “out of proportion”
should be determined by an experienced mental health clinician. It also notes that the clinician
should take culture and context into account when determining whether the fear or anxiety is

actually out of proportion — there’s no one-size-fits-all rule.

The types of anxiety disorders that the DSM-5 recognizes are summarized in the table below. You'll notice
one recurrent criterion: to rank as a disorder, the fear, anxiety, or avoidance behavior should interfere with

living a normal life. After all, if something’s not getting in the way of living the life you want, then it's not

really a problem, is it?

! Caution: Don’t self-diagnose

Diagnosing anxiety disorders is much, much more complicated than our summary suggests, so don't

self-diagnose. If you suspect you're overstressed or overanxious, get the opinion of a mental-health

clinician or your primary care doctor.

DISORDER

Separation anxiety

Selective mutism

Specific phobia

Social anxiety disorder

Panic disorder

Agoraphobia

Generalized anxiety disorder

Disorders related to
substances, medication, and
disease

Other or unspecified
disorders

Anxiety disorders as classified by the DSM-5

DEFINITION

High levels of fear and anxiety caused by separation from home or a particular person;
usually develops in childhood

Failure to speak in specific social situations where speaking is expected; usually develops in
childhood; often accompanied by social anxiety disorder.

Life-disrupting fear, anxiety, or avoidance behavior caused by a specific situation or object
Life-disrupting fear, anxiety, or avoidance behavior caused by social situations
Frequent, regular panic attacks, and a fear of future attacks alongside avoidance behavior

Strong fear in situations where escape feels difficult, such as crowded enclosed places or
wide open spaces; often accompanied by dysfunctional avoidance of those situations

Excessive, disruptive fear or worry about a wide range of subjects

Anxiety that can be specifically traced to another disease, a medicine, or substance
withdrawal

Life-disrupting, troubling anxiety that doesn’t fall into any of the categories above

Reference: Diagnostic and Statistical Manual of Mental Disorders, fifth edition. American Psychiatric Association. 2013.2%


https://medlineplus.gov/ency/article/001542.htm
https://medlineplus.gov/ency/article/001546.htm
https://medlineplus.gov/phobias.html
https://medlineplus.gov/ency/article/000957.htm
https://medlineplus.gov/panicdisorder.html
https://medlineplus.gov/ency/article/000923.htm
https://medlineplus.gov/ency/article/000917.htm
https://medlineplus.gov/anxiety.html

% Digging Deeper: OCD and PTSD

People familiar with anxiety disorders may be wondering at the absence in the table above of
obsessive-compulsive disorder (OCD) and posttraumatic stress disorder (PTSD).

In the DSM-IV-TR,22 OCD and PTSD were still considered anxiety disorders. In the DSM-5, however,
OCD was moved to a new chapter on obsessive-compulsive and related disorders, whereas PTSD

was moved to a new chapter on trauma-related and stressor-related disorders.z!

The authors of the DSM-5 state that OCD and PTSD have a lot in common with anxiety disorders,
which is reflected by these two new chapters being placed just after the section on anxiety
disorders. But they also believe, based on the current evidence, that OCD and PTSD differ enough
from anxiety disorders (in development, diagnosis, and treatment) to warrant considering them
separately.

What nonsupplement interventions
work?

Hopefully, by now you better understand what clinicians mean by stress, fear, worry, and anxiety. Before
we dive into supplements that can help with stress and anxiety, let's take a whirlwind tour of some other
interventions that could possibly help. This won’t be an exhaustive list with super-deep analysis; the goal is
just to briefly mention some possibilities to consider besides supplementation.

Tip: Make sure the evidence is relevant

When taking a look at the evidence for what works and what doesn’t, pay careful attention to who’s
being treated and what the outcome is. Something that works for general anxiety may not work as
well for in-the-moment stress, and what works for agoraphobia may not work for social phobia.

Prescription drugs

When it comes to full-blown anxiety disorders, drugs work better, on average, than exercise and therapy,
and they also boost the effectiveness of therapy.22 However, some drugs work better than others,
depending on the anxiety disorder.

For instance, duloxetine, a selective serotonin-norepinephrine reuptake inhibitor (SNRI), works really well for
generalized anxiety disorder®! but is no better than placebo for panic disorder, for which tricyclic

antidepressants seem to work best.28


https://medlineplus.gov/obsessivecompulsivedisorder.html
https://medlineplus.gov/posttraumaticstressdisorder.html
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/snri
https://www.ncbi.nlm.nih.gov/books/NBK557791/

! Caution: Be patient

Although medicines can be quite effective for anxiety disorders, different people react differently to
different medicines. For some people, no medicine will work well. For others, finding the right
medicine can be a lengthy process of trial and error. Once you get a proper medical diagnosis from a
health professional, work with your doctor to find what'’s best for you.

Therapy

Cognitive-behavioral therapy (CBT) works well for many anxiety disorders,22l especially in combination

with medications.22 Other therapies, such as relaxation therapy 22 also work quite well and may give results
on par with those of CBT.

Although therapies are effective, that doesn't mean that face-to-face therapies are the only option. There’s

some evidence that iCBT (CBT delivered via the internet by an individual or program)E2&l and self-help
methods can work well for anxiety disorders — and they’re usually almost as good as face-to-face

therapy.22

Meditation

The quality of the evidence on meditation’s effects has been questioned.EE4E51 Keeping that in mind, there
is some evidence that meditation can reduce symptoms of anxiety 2% especially among people for whom

anxiety is a secondary concern.Z [t may also reduce physical signst€ and mental symptomsE2 of stress.

Exercise

Aerobic exercise reduces anxiety in people who have clinical anxiety, with higher-intensity exercise tending

to be more effective.*? Resistance training has less evidence, but that evidence suggests that it can benefit

people with anxiety disorders! and with overweight or obesity .2

Exercise is roughly on par with therapy, with regard to benefits, but is generally ranked lower than

treatment with medication.2t

Wrapping up

I hope this tour of stress and anxiety has given you a better understanding of what they are and how they
can be alleviated. Up next, you'll get a lot more info on which supplements can help.

Keep calm, and read on.


https://examine.com/other/meditation/
https://examine.com/other/aerobic-exercise/
https://examine.com/other/resistance-training/

Greg Lopez,
MA in molecular biophysics, PharmD
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Combos

Disclaimer about supplement quality

We expect that readers will do their due diligence when choosing products. Depending on the
manufacturer, supplements may have inaccurate labels (i.e., they contain too much or too little of the
ingredients they claim, or in some cases, significant amounts of other ingredients not listed). They may also
contain significant amounts of contaminants such as heavy metals or pesticides. It is also possible for
supplements to contain ingredients that people are commonly allergic to, and it's important to be aware of
the nonmedicinal ingredients as well. As a brief introduction to vetting manufacturers, we drew up a short

list of steps you should take if a product has caught your interest.

Tip: Why don’t you recommend brands or specific products?

For two reasons:

e We don't test physical products. What our researchers do — all day, every day — is analyze
peer-reviewed studies on supplements and nutrition.

e We go to great lengths to protect our integrity. As you've probably noticed, we don't sell
supplements or even show ads from supplement companies, even though either option would
generate a lot more money than our Supplement Guides ever will — and for a lot less work,
too.

If we recommended any brands or specific products, our integrity would be called into question, so...
we can't do it.

! Caution: Read this first before starting any supplements

Any supplement that can affect the brain —, especially supplements with a stimulatory or sedative
effect —, should first be taken in a controlled situation. Do not take a dose, least of all a first dose,
before events such as driving or operating heavy machinery or activities in which impaired cognition
may be a risk for personal safety and the safety of others.

It is important to fully grasp the effects of a supplement, especially on anxiety. After a month or so,
pause supplementation and keep a close eye on on state of mind. If anxiety does not increase,
discontinue the supplement permanently, unless it provides other benefits.

Core Combo

There is no core combo because there are no known supplements that are unequivocally good for most
11
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people to take for this purpose. A previous version noted magnesium as the only supplement in a core
combo, but magnesium’s evidence is too weak and inconsistent. There may be some wisdom in a diet-first
approach, however. Whether magnesium or other vitamins and minerals have significant evidence for stress
and anxiety in particular, an individual should probably be getting enough of all of them anyway and might
find that a more nutritious diet has positive effects on stress and anxiety, though this shouldn’t be assumed.

Tip: Try the core combo alone for a few weeks

The core supplements are recommended for most people; their efficacy and safety are backed by a
significant body of evidence. Take them for a couple of weeks before considering any modification,
such as adding one of the specialized combos.

Specialized Combos

For people with generalized anxiety disorder
(GAD)

The following supplements should only be used to cope with anxiety and stress that established coping
strategies have been unable to address.

There isn't strong evidence for anything in particular, but saffron and lavender are probably the best bets
based on current evidence. Saffron is taken as 30 mg of extract in two separate doses of 15 mg throughout
the day. Oral lavender supplements starting with 80 mg of Silexan per day and working up to 160 mg/day
over the course of a week (if no lower dose proves effective) are the most-researched doses. Lavender
aromatherapy may also help but is not always possible to do at all hours of the day, so the oral supplement
may be more reliable.

Start with one supplement, and then after a while, if the results are not satisfactory, add in the other one
and take them both for a time (ideally more than 2-3 months before deciding that they are ineffective).

It should be noted that taking multiple herbal supplements simultaneously carries the risk of adverse
interactions, and especially if a person is taking medication, so it's important to be vigilant about adverse
events.

For that reason, adding in yet another herb probably isn’'t a good idea. It's possible to experiment with
passionflower, ashwagandha, or any of the others, but it may be wise to stop taking a herb before adding
one.

Theanine, omega-3 fatty acids, and magnesium are the nonherbal options and are generally fairly safe when
taken at low doses, so these may be the best next move after trying herbs.

12



Symptoms of generalized anxiety disorder

Difficulty ﬂ

concentrating

et ———— Pain in the back

of the neck
Trouble falling or
staying asleep Muscle tension

and aches

Nausea
Frequent

bathroom visits

Restlessness

Twitching or
trembling

GAD can be defined as a constant state of restlessness and worry.
People suffering from GAD are anxious about getting through the
day, believing as they do that things will go poorly for them.

For people with stress but not anxiety

Lavender is the most proven of the supplements, and starting with aromatherapy may be the wisest choice
because it doesn’t introduce a large amount of the phytochemicals into the system like oral dosing does. It
can be used as a two drops of essential oil in a diffuser or any way you prefer to get a potent scent of
lavender

After that, it is difficult to say what will be the most effective. Ashwagandha, although it is lacking evidence
for generalized anxiety, has more evidence for subclinical stress, so that may be a decent option. Favoring
theanine, omega-3 fatty acids, and magnesium over taking multiple herbs may reduce the likelihood of
herbal interactions, though the evidence isn't particularly strong for these supplements.

For women experiencing anxiety related to
PMS



Take Chaste tree (Vitex agnus-castu) once per day: 150-250 mg of the dried berry, 20 mg of the Ze 110
extract, or 4 mg of the BNO 1095 extract.

What has changed since the last time?

It should be noted that we changed the names of our ranking categories. “Core” (the highest) is now
“primary”, “primary” is now “secondary”, and “secondary” is now “promising”. This nomenclature has already
been implemented for some guides, but this is the first update to the Stress & Anxiety Guide that uses this
new terminology. For example, if it was a core supplement in the previous issue and now it's a secondary
supplement in this issue, we'll say that it was a primary supplement in the previous issue and is now a

secondary supplement.

Added:

e Saffron
e Curcumin
e Theanine

e Omega-3 fatty acids

Changed ranking:
Magnesium

Downgraded from primary to promising. Although it's highly mechanistically plausible, there is currently
insufficient evidence from human trials to demonstrate its efficacy. The previous version of the guide
reasoned that it's an essential nutrient and deficiency can lead to anxiety, so it's worth mentioning as a first
thing to check. That makes some sense, but it's also unclear whether many people have magnesium levels
low enough to genuinely cause anxiety, even in the case of low levels found in the case of metabolic
syndrome . For that reason, listing it first may be more of a red herring than a helpful reminder. We still
mention overall nutritional sufficiency in the combos section, however.

Arginine with lysine

Downgraded from secondary to unproven. There's insufficient research, and the previous version weighed
mechanistic plausibility too highly. This change reflects our current “trials first” approach.

Inositol

Downgraded from promising to unproven. There’s insufficient evidence, and what evidence there is doesn't
suggest a meaningful effect.

Chaste tree (previously referred to as Vitex Agnus-Castus)

Downgraded from secondary to unproven. This one is a little complicated because there is evidence that it
can reduce anxiety symptoms in the case of premenstrual syndrome. This is likely due to its overall
hormonal effects and effect on premenstrual syndrome in general and not any inherent anxiolytic effect. For
that reason, it isn’t effective for anxiety per se, though we still do mention it in the combos section because
some percentage of people will read this guide because they have premenstrual syndrome-associated
anxiety and will find that information useful.

Lemon balm

Downgraded from promising to unproven. There is insufficient evidence to qualify as a “promising”
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supplement according to our new standards, though the small amount of research there is could be
interpreted as “promising” in a sense.

Passionflower

Upgraded from promising to secondary. Although the evidence still isn't where we need it to be to have a
high degree of confidence, it does currently meet the threshold for secondary and has been upgraded to
reflect that.

No longer mentioned, but future updates:

Rhodiola rosea and Panax ginseng. In the previous section for ashwagandha, it was suggested that these
herbs could be taken in place of ashwagandha. We haven't properly reviewed the evidence for these, and
it's a poor assumption to make. The next update to this guide should have individual sections for these
herbs.

Agmatine

We will also add back the section on agmatine; however, it's unlikely that there will be sufficient evidence
from trials.
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Primary Supplements

Why are there no primary supplements in this
guide?

None of the supplements that we reviewed for this guide qualified as primary supplements. Either the
effects were too small or were only present in the case of deficiency — or the evidence wasn't sufficient to

give us a high level of confidence.
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Secondary Supplements

Saffron

What makes saffron a secondary supplement

Saffron is derived from the Crocus sativus L. plant and has been traditionally used to flavor food. It is a rich
source of bioactive compounds with potential neuroprotective effects, most notably crocins, crocetin,
picrocrocin, and safranal. These neuroprotective effects, which make saffron a good candidate for
improving stress and anxiety, stem from its potential to reduce oxidative stress and inflammation, modulate
neurotransmitter pathways and hypothalamic-pituitary-adrenal (HPA) axis activity, and increase brain-

derived neurotrophic factor (BDNF) levels.2

Although anxiety and mood disorders (e.g., depression) are separate conditions, the two are often

simultaneously present in an individual 2 Saffron is categorized as a primary option in the mood and
depression guide. Is it similarly effective for anxiety?

A 2019 meta-analysis that included data from 6 randomized controlled trials and 375 participants reported

that saffron reduced anxiety symptoms to a medium-to-large degree.*s!

Saffron has also been found to reduce anxiety in people with generalized anxiety disorder or major

depressive disorder when used as an adjunctive therapy .42

Saffron is an effective option for reducing anxiety symptoms in people with anxiety and/or depression.
However, because of the limited number of studies demonstrating this effect, saffron is currently
categorized as a secondary option.

Warnings about saffron

There is mixed, weak evidence that saffron may modestly increase the risk of headaches, anxiety and
anxiety-related symptoms, and gastrointestinal symptoms. It's still unclear how much saffron increases their

risk, if it increases it at all.“8% However, Gl effects tend to be more likely at doses that exceed 1.2 grams of

saffron. 52

One study showed that daily supplementation with 60 mg of saffron for 26 weeks may reduce levels of red
and white blood cells and of platelets. Also, daily supplementation with 60 mg of saffron for at least 8
weeks was shown to cause sedation, overactive energy, a drop in blood pressure, and change in appetite.

These effects increased as the duration of use increase.2!

The natural chemicals in saffron can interfere with the activity of CYP2B, CYP2C11, and CYP3A enzymes,
which could either decrease or increase the rate of metabolism for various drugs, potentially leading to

negative interactions.22 Saffron may decrease blood sugar, and the use of saffron along with diabetes
medication could possibly lead to hypoglycemia. &2 Saffron may decrease blood pressure, and the use of

saffron along with blood pressure medications could possibly lead to low blood pressure 242
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The use of more than 10 grams of saffron in pregnant women has shown a potential abortive effect.

However, this effect was reported in 1925 and could be due to the unwanted pollutants in saffron.2

How to take saffron

The standard dosage is 30 mg of saffron extract (derived from the stigma of the Crocus sativus L. plant)
daily, typically taken as two separate 15 mg doses.

Lavender

What makes Javender a secondary supplement

Lavender belongs to a family of flowering plants known as Lamiaceae, which also includes lemon balm.
Lavender is traditionally used in aromatherapy to reduce anxiety and is purported to have a calming effect,

which has been linked to its content of linalool and linalyl acetate.2Z It may improve stress and anxiety by
inhibiting voltage-dependent calcium channels in the brain82 gand altering serotonergic

neurotransmission.eolsel

Lavender products can be administered orally, topically, or through inhalation, and each method of
administration has been shown to improve anxiety.
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Results of a lavender meta-analysis
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Reference: Donelli et al. Phytomedicine. 2019..22

Oral supplementation with lavender for approximately 10 weeks has been found to improve anxiety in
people with anxiety disorders©52 with limited evidence indicating that lavender is as effective as SSRIs

and benzodiazepines.f2 However, confidence in these findings is reduced by the fact that the trials were
initiated by the manufacturer of the product and conducted in Germany by the same research team.

Aromatherapy involving either the inhalation of lavender essential oil or massage with lavender essential oil
has also been found to reduce anxiety to a moderate degree in a variety of populations.22 Additionally,

aromatherapy was reported to reduce stress to a moderate degree.2 However, a limitation of this body of
evidence is the inability to blind the participants to the intervention because the lavender odor is not
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concealable.

Warnings about /avender

Trials on lavender for anxiety have found a possible link to infections, headaches, palpitations, and

gastrointestinal adverse events.2Z However, none of these events were serious, and the frequency wasn't
very high, making it difficult to pin them on lavender. More research from longer and larger trials is needed
to establish lavender’s safety.

Lavender may have hormonal effects. The Endocrine Society and the National Institutes of Health warn that

there is some evidence that lavender oil has estrogenic properties and can cause gynecomastia (enlarged
breasts in men and boys).

Three case studies of prepubertal gynecomastia have previously been attributed to topical administration

of a cologne with lavender as an ingredient.24l More recently, a case-series study reported on 3
prepubertal girls and 1 boy with clinical evidence of estrogenic action associated with a history of using

lavender-based fragrance.r2 Although the precise development of these conditions can be multifactorial,
the gynecomastia resolved once the use of the products was discontinued. Additionally, there is in vivo

evidence of the estrogenic and antiandrogenic properties of both lavender and tea tree essential oils.2
If the use of lavender coincides with the onset of breast tenderness, cease use immediately.

Lavender can cause drowsiness. For this reason, it is important to understand how lavender affects a
person before driving, operating dangerous equipment, or doing any other activity in which a lack of focus
could be hazardous. This effect may be compounded and especially dangerous if lavender is combined
with medications such as benzodiazepines that also can have such side effects.

How to take lavender

The most common dosage of oral supplementation with lavender (Silexan) is 80 mg per day. Some
evidence suggests that a higher dose of 160 mg per day may be more effective in people with generalized

anxiety disorder 2 but further randomized controlled trials are needed to confirm this.

With respect to lavender essential oil used in aromatherapy, high heterogeneity in study interventions
makes it exceedingly difficult to provide general recommendations. Some common themes include using 2

to 5 drops of a 2%-10% lavender concentration and 10-30 minutes of exposure. 82

Passionflower

What makes passionflower a secondary
supplement

Passionflower (Passiflora incarnata L.) is widespread in tropical areas of the world and has traditionally
been used for the treatment of anxiety, nervousness, and sleep issues. It contains a variety of
phytochemicals, most notably flavonoids, of which chrysin and benzoflavone seem to be the most
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important.2 Passionflower may benefit stress and anxiety via modulation of the GABA system 271

In participants with generalized anxiety disorder, supplementation with passionflower for 1 month was as
effective as a benzodiazepine for reducing anxiety.Z2 Additionally, when taken as an adjunctive treatment

for 1 month, passionflower reduced anxiety compared to a placebo .22

Evidence indicates that passionflower also has antianxiety effects in people without a clinical anxiety
disorder who are undergoing a stressful event. A single dose of passionflower shortly before surgery or

spinal anesthesia was found to reduce anxiety to a small degree compared to a placebo.A=l78 Moreover,

passionflower was found to be as effective as or more effective thanZ28lEl g henzodiazepine for
reducing anxiety before and after surgery.

The available evidence indicates that acute (short-term) supplementation with passionflower is effective for
reducing anxiety surrounding surgery, but more research is needed to confirm whether passionflower
reduces anxiety in people with generalized anxiety disorder. For the purpose of reducing anxiety acutely,
passionflower is currently categorized as a secondary option.

Warnings about passionflower

Dried passionflower extract taken in quantities of up to 800 mg by mouth daily for up to 8 weeks is

considered safe in adults, although there’s not much data on its safety when applied to the skin, and
preghant women should absolutely avoid it because it could induce uterine contractions.2! Notable side

effects of passionflower include drowsiness, 22 dizziness, confusion, shakiness, and uncoordinated

movements.£2

Passionflower may also cause a hypersensitivity reaction in which the immune system responds in an

exaggerated manner to a stimulus. This can result in a skin rash or hives.tl

Excessive amounts of passionflower (1,500 to 3,000 mg per day) may cause toxicity, including heart

rhythm issues, rapid heart rate, and stomach upset.24

Passionflower may interact with other medications that also cause drowsiness, like anxiety medications
taken as needed for quick relief (e.g., Xanax or alprazolam) and sleep medications, due to combined

sedative effects and similar sites of action at a receptor in the body known as GABA &3l

If passionflower is taken in combination with blood-pressure-lowering medications or by people with low

blood pressure at baseline, low blood pressure can occur, so monitoring is encouraged.t? |t is important for
anyone who is taking medications to always talk to a doctor or a pharmacist about supplements.

When considering contamination issues with botanical supplements like passionflower, controlled
cultivation sources are preferred over wild-collected passionflower herbs due to decreased a risk of toxic

weed contamination .4

How to take passionflower

More research is needed to confirm the most effective dose of passionflower, but several studies have
reported benefits with use of 500 mg of passionflower extract.
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Promising Supplements

Curcumin

What makes curcumin a promising supplement

Curcumin is a polyphenol derived from the stem of turmeric (Curcuma longa L), a plant native to India and
Southeast Asia that has been used for centuries as a spice and medicine. Curcumin is mainly of interest for
improving stress and anxiety due to its ability to reduce inflammation and oxidative stress2 which are

regarded as key factors in the development of psychiatric disorders. It may also exert beneficial effects by

improving neurochemical imbalances and altering levels of monoamine neurotransmitters (e.g., serotonin) k&

There is evidence to indicate that curcumin improves anxiety in people with major depressive disorder, £
although this finding is not universal.2! Interestingly, in the studies that did not report beneficial effects at
large, one found that curcumin reduced anxiety in men but not women 2! whereas the other study found

that curcumin did not outperform a placebo overall, but it did in the latter half of the study.2 This result
suggests that the placebo effect may have masked differences between groups in the first half of the study
and that if the study were longer, a more notable difference between groups may have manifested. In fact,

this possibility is exactly what occurred in a longer 12-week trial.=2

Whether supplementing with curcumin improves anxiety in people with a metabolic condition (e.g.,
metabolic syndrome, obesity) and elevated levels of anxiety is unclear. The results thus far have been
mixed, and even in studies that demonstrated a beneficial effect, the effect was relatively small and unlikely

to be clinically meaningful 214l

Lastly, supplementing with curcumin has not been found to affect stress and anxiety levels in healthy older

and younger adults with relatively low levels of stress and anxiety .[28lzliselieel

The body of evidence concerning the effects of supplemental curcumin on stress and anxiety is relatively
sparse. Beneficial effects have been reported, but further high-quality studies are needed to support these
findings. Until then, curcumin is currently ranked as a promising option, primarily for reducing anxiety in
people with major depressive disorder.®™ |t's important to note that in studies on this population, the
participants continued taking their antidepressant medication (if they were taking one) while they
supplemented with curcumin.

Warnings about curcumin

Curcumin seems to be well tolerated. Some studies have reported a small amount of Gl-related side
effects.lolloZ Rare, individual reports of hepatitis associated with taking turmeric have also occurred.fesnod
The reason for this effect is unclear, but it is possible that it involves contamination (e.g., formulations with
a high heavy metal content). It is unclear whether the same concerns apply to curcumin extract, but
regardless, it is important to only buy from companies whose products have been tested independently.

Piperine is a potent inhibitor of a variety of cytochrome P450 enzymes, which is one part of what makes it
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a curcumin enhancer and of potential use for augmenting the effects of other drugs; in other words, it can

reduce the rate of drug metabolism [2l0Cll However, this property may make some medications more
potent and lead to excessive effects. As such, it may be prudent to talk to a doctor or pharmacist before
combining piperine and medications.

The same goes for curcumin itself, which has the ability to inhibit a variety of cytochrome P450 enzymes,

albeit to a lesser extent el

Curcumin may increase the risk of bleeding by interacting with anticoagulant medications such as warfarin
and antiplatelet medications such as aspirin.l'®M%l Taking curcumin with diabetes medication such as

glyburide may increase the risk of low blood sugar .t

Some athletes use curcumin to fight muscle inflammation. In theory, curcumin should have effects similar in
nature and potency to those of aspirin, and rodent studies on this aspect are promising, but human studies
are still needed for confirmation.

How to take curcumin

In studies that reported a reduction in anxiety in people with major depressive disorder, the participants
typically took 500-1,000 milligrams of curcumin alongside piperine (a black pepper extract used to
increase curcumin’s bioavailability) daily. As it stands, the limited evidence available does not suggest that

higher doses are more effective than lower doses.l®@

Theanine

What makes theanine a promising supplement

L-Theanine is a nonproteinogenic (i.e., it's not used as a building block for protein synthesis) amino acid
that is naturally found in tea. Its chemical structure is similar to that of glutamate, and it freely passes

through the blood-brain barrier.2

Theanine may be beneficial for improving stress and anxiety by acting as an NMDA receptor antagonist and
reducing glutamate release and increasing levels of inhibitory neurotransmitters (i.e., GABA and glycine) .2
Other mechanisms of action include modulating levels of monoamine neurotransmitters (e.g., dopamine)™4

and increasing alpha brain waves,™ which are known to be associated with a state of relaxation.

Theanine was not found to be beneficial as an adjunctive treatment in participants with generalized anxiety

disorder, ™ nor was it beneficial as an adjunctive treatment for reducing secondary anxiety in participants

with schizophrenia or schizoaffective disorder.'2

In participants without a clinical psychiatric disorder but with moderate anxiety, theanine was not superior

to placebo for reducing anxiety.8

In contrast to the evidence regarding theanine’s effect on anxiety, there are some promising results for
theanine’s effect on stress. A study that had pharmacy students supplement with theanine for 17 days
during a stressful period found evidence that theanine prevented an increase in stress compared to
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placebo.m2

Theanine's potential antistress effects have also been tested in acute trials. A single dose of theanine was
found to attenuate increases in stress from a demanding mental task 22021 glthough conflicting results are

also available =t

Although the current evidence does not support the use of theanine for reducing anxiety, the results from a
few trials suggest that it can mitigate increases in stress during stressful periods. For these reasons,
theanine is currently ranked as a promising option for the purpose of alleviating stress.

Warnings about theanine

In studies lasting 4-8 weeks, 100-250 mg doses of L-theanine (the most common form of theanine) were

well tolerated in adults.e2M2l Hegdaches are one potential side effect of theanine use.'2 According to a
noncontrolled clinical study of 20 participants with depression, 250 mg of theanine was associated with
some minor side effects, including 1 participant with slight sleepiness, 2 participants with increased duration
of sleep, and 2 participants with slightly increased dream activity. However, it is difficult to directly

attribute those side effects to theanine because there was no control group in this study.!22, A specific
product called Suntheanine was safely used in a study at a dosage of 200 mg twice daily in boys with

ADHD (ages 8-12) for up to 6 weeks.!#! In this study, no significant side effects were reported. However, a
subtle facial tic occurred in a child with tic history, but the physician in the study thought that this
occurrence was not related to L-theanine. Theanine may lower blood pressure according to some animal
studies, so people who are taking medications for high blood pressure or those with a history of low blood

pressure should likely avoid this supplement.t2 If theanine is taken in combination with sleep or pain

medications, increased drowsiness could occur due to the additive side effects of drowsiness.f22 | -
Theanine is produced by leaf extraction, which is an expensive process with low yield and more variability,
or by factory synthesis, which is more common today. When commercially produced, this supplement may
also contain caffeine, so it is important to ask a doctor or pharmacist about the product before starting
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How to take theanine

Theanine is typically supplemented at a dosage of 200 mg once per day.

Kava

What makes kava a promising supplement

Kava (Pijper methysticum) is a herb that has been used (mainly drunk) for centuries in the South Pacific and

Hawaii for social ceremonies and as medicine, primarily for the purpose of inducing relaxation.'28 The
beneficial properties of kava are attributed to its content of kavalactones, which are concentrated in the

roots of the plant.l22 Kava may improve stress and anxiety by reducing excitatory neurotransmitter release

and improving GABAergic neurotransmission.[2
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Kava appears to reduce anxiety to a small degree,”>2 on average, but the evidence at large demonstrates
an inconsistent effect. A 2018 systematic review reported that, compared to placebo, supplementation with
kava for 1-6 weeks tended to improve anxiety in people with anxiety disorders in most studies, but the

superiority of kava over placebo was only statistically significant in 3 of 8 studies.21

A few studies have investigated the effects of kava in people with generalized anxiety disorder (GAD),

specifically, and the results have been mixed.’22=8 However, a study that compared kava to 2 antianxiety

medications in participants with GAD reported similar improvements in anxiety between groups.=4
With respect to safety, concerns have been raised about the potential of kava to damage the liver.=!

Cases of kava-induced liver toxicity seem to be quite rare.22 Also, increased rates of adverse events have
not been reported with kava, compared to placebo, in randomized controlled trials,"*" nor have notable

changes in markers of liver function been reported.’22 However, the interventions to date have been
relatively short (=6 weeks). A 2020 trial that was 16 weeks long reported that liver function test
abnormalities were more frequent in the kava group than the placebo group, although the difference wasn’t

statistically significant.m3

Although there is a fair amount of evidence indicating that kava can improve anxiety, the magnitude of
benefit is inconsistent, and a few studies have reported no difference from placebo. In combination with the
potential of liver toxicity with long-term use — a matter that still needs to be investigated — kava is
currently ranked as a promising option.

Warnings about kava

Kava extract doses of up to 210 mg of kavalactone (active ingredient) are possibly safe in the management
of anxiety, based on evidence in trials up to 25 weeks long,™2¢ although there are several reported cases of
liver toxicity or injury in association with the use of kava. The cause of the liver damage is unclear, but it
may be due to high doses, prolonged duration of use, or lack of standardization in production of kava
extract.*Z Europe and Canada barred kava supplements from the market in 2002 due to these liver
concerns, including liver enzyme elevation, liver damage, and liver failure. Long-term use of kava may result
in kava dermopathy, which is a skin reaction involving dry, scaly, flaky skin with yellow discoloration.t22
Movement issues®8 and muscle pain®2 have been reported in some cases. One study suggests that kava
drinking may be associated with suicidal behavior in young adults ages 16-25. However, due to the
observational nature of this study, it is difficult to say that this association is due to kava because the herb
may be more likely to be used by people with poor mental health.“? Kava may affect a person’s ability to
drive due to coordination impairment.“! Kava should be avoided in pregnancy or while breastfeeding due
to harmful components that could pass from parent to fetus or baby. Kava may interact with other
medications that cause liver damage, like acetaminophen or Tylenol.242 Alcohol should not be combined
with kava due to an increased risk of liver injury. Kava may also inhibit the liver enzymes needed to break
down other medications like diazepam, caffeine, amitriptyline, propranolol, fluoxetine, duloxetine,
venlafaxine, mirtazapine, bupropion, and haloperidol.22! This inhibition could result in increased side effects
or toxicity from those medications. Other medications that cause drowsiness, like antianxiety and pain
medications, could increase the risk of drowsiness when taken in combination with kava.l'22 People with
liver disease or hepatitis should avoid the use of kava due to increased risk of liver damage. Kava might
worsen Parkinson’s disease as well due to increased movement impairment or tremor.[28 Kava is mostly
cleared by the kidneys, so people with renal impairment should likely avoid this supplement.®22 The
manufacturing standards for kava vary widely among supplement producers. The kava raw material may
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come from the root (highest concentrations) or stems and leaves (less concentrated).*2 The growing and
harvesting styles also influence the amount of kavalactones, the active ingredient in kava, in the

supplements available on the shelves.!*2 A standard for kava manufacturing is necessary because the raw

kava material may be a cause of the liver toxicity associated with this supplement.t4l

How to take kava

Most studies on kava used an extract called WS 1490. The study participants took 150-300 mg/day,
divided between 2 or 3 doses. If supplementing with other products, select one that specifies its
kavalactone content (usually 50-70 mg per tablet). Studies have used a dose of 120-280 mg of
kavalactones per day, divided between 2 doses.

Ashwagandha

What makes ashwagandha a promising
supplement

Ashwagandha (Withanian somnifera) is the most prominent herb used in Ayurvedic medicine.4 |t is
considered an adaptogen, meaning that it purportedly enhances the body’s resilience to stress. The health
benefits of ashwagandha are attributed to the density of bioactive compounds in the plant (predominantly

in the roots), most notably a group of steroidal lactones known as withanolides.t*!

Ashwagandha may benefit stress and anxiety through several mechanisms, such as modulating
hypothalamic-pituitary—adrenal (HPA) axis function and reducing cortisol levels, improving GABAergic

neurotransmission, and reducing oxidative stress and inflammation in the brain.42

Limited evidence suggests that ashwagandha may be of benefit for people with anxiety disorders.”*Z One
study that used ashwagandha as an adjunctive treatment in people with generalized anxiety disorder

reported a notable 14-point reduction on the Hamilton Anxiety Rating Scale over 6 weeks.!'*el Ashwagandha

has also been reported to slightly improve anxiety in people with mild anxiety.#2

In participants with anxiety secondary to another condition, ashwagandha was found to improve anxiety in

children with attention deficit/hyperactivity disorder.>%

In adults with moderate stress according to the Perceived Stress Scale (average score of 19-23),
ashwagandha has been found to consistently improve stress levels, with an average reduction of 6 to 9

points reported.teuieznesinsg

In participants with stress secondary to another condition, one study found that adjunctive treatment with

ashwagandha improved stress levels in participants with schizophrenia ==

Because of a lack of high-quality randomized controlled trials, ashwagandha is currently ranked as a
promising option, and this ranking is primarily attributed to its effect on stress. Another potential limitation
of the available evidence is that almost all of the studies were conducted in either India or Iran; this isn’t
necessarily a problem, but replication of these findings in other geographical regions would strengthen
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confidence in the efficacy of ashwagandha for stress and anxiety.

Warnings about ashwagandha

Ashwagandha continues to show promising evidence for its efficacy and safety. Mild side effects of
drowsiness, upper Gl discomfort, dizziness, and loose stools have been reported with the use of
ashwagandha.’*¢l Because ashwagandha may increase testosterone levels,™2 it is possible that it could be
an issue in individuals with hormone-sensitive prostate cancer. However, the reported increase in

testosterone is well within the normal daily fluctuation of 30% to 35% in healthy men, so the risk may not

be particularly significant.’*2 In fact, one of ashwagandha’s main active ingredients, withaferin A, has
anticancer effects in various cancer cell lines, including prostate cells, where it interferes directly with the

initiation and progression of cancerous growth.’>2 Therefore, it's not immediately clear whether it would be
detrimental even in the context of hormone-sensitive prostate cancer. Ashwagandha’s hormonal effects
could raise concern about its use during pregnancy, but the evidence on its safety is mostly old, sparse,

and unclear.'® Given the lack of evidence around this specific use, it's safest to avoid ashwagandha while
pregnant or breastfeeding. There have also been case reports illustrating the potential of ashwagandha to

cause liver injury.f®l Benzodiazepines, anticonvulsants, and barbiturates may be dangerous to take with
ashwagandha because these drugs have sedative characteristics, and taking ashwagandha along with them

can increase these effects.*

How to take ashwagandha

The most common form of ashwagandha used in the research setting is a root extract (typically KSM-66, a
proprietary water-based extract standardized to 5% withanolides), and the most common dosage is 500-
600 mg per day divided evenly between 2 doses.

Omega-3 fatty acids

What makes omega-3 fatty acids a promising
supplement

Omega-3 fatty acids, namely, the longer-chain family members docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA), are of interest for anxiety because lower red blood cell levels of omega-3
fatty acids have been observed in participants with anxiety disorders compared to control participants

without anxiety disorders fe2iesl

The brain is rich in omega-3 fatty acids, which are critical to brain structure and function.’® As a result of
their incorporation into cell membranes, omega-3 fatty acids may benefit anxiety via reducing inflammation

and regulating neurotransmission and cell signaling.ss

Although anxiety and mood disorders (e.g., depression) are separate conditions, the two are often

simultaneously present in an individual .4 Omega-3 fatty acids are categorized as a primary option in the
mood and depression guide. Are they similarly effective for anxiety?
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A 2018 meta-analysis of 19 clinical trials reported that supplementation with omega-3 fatty acids improved

anxiety symptoms to a small degree.!® However, there was significant heterogeneity in the analysis, which
was primarily due to the different populations studied.

Subgroup analyses indicated that omega-3 fatty acids did not affect anxiety symptoms in healthy
participants, but they improved anxiety symptoms to a moderate degree in participants with clinical
conditions. Even so, it remains unclear which populations are likely to benefit from supplementing with
omega-3 fatty acids because the clinical conditions widely varied between studies.

In the 14 studies that included participants with clinical conditions, there was generally only one study
available for each condition, which included participants with borderline personality disorder, depression,
obsessive-compulsive disorder, substance use disorder, attention deficit hyperactivity disorder, Tourette

syndrome, premenstrual syndrome, Parkinson’s disease, or Alzheimer’s disease.

Omega-3 fatty acids have the potential to improve anxiety symptoms, but the evidence at this point is

simply too limited and diverse to draw any conclusions as to which populations are likely to benefit and the

maghnitude of benefit that may be experienced. Furthermore, there is a lack of studies investigating the
effect of omega-3 fatty acids on anxiety symptoms in participants with an anxiety disorder.

Because of these limitations, omega-3 fatty acids are currently categorized as a promising option for
improving anxiety symptoms in people with anxiety caused by a condition other than a clinical anxiety
disorder.

Warnings about omega-3 fatty acids

Fish oil is known to cause gastrointestinal side effects, including abdominal pain and diarrhea, in some

people.lerisdl Taking fish oil with food may help avoid these unwanted side effects.e2

Although occurrences are rare, some cases suggest that fish oil interacts with anticoagulants like
warfarin/Coumadin and antiplatelet medications like aspirin that can increase the risk of bleeding when
used together 20272l Taking fish oil alone does not appear to have this risk./Z274 Consult with a medical
caregiver or prescriber before taking fish oil with any of these medications.

There is some evidence of that fish oil increases the risk of atrial fibrillation, as detailed by Examine. The
risk seems to be present even at fish oil doses as low as 1 gram. There are still many uncertainties
(including the magnitude of risk) as to whether or not this risk is present in people without cardiovascular
disease or who are not at a high risk of cardiovascular disease.
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“s Digging Deeper: Oxidized fish oil

Fish oil can become rancid and oxidize when exposed to oxygen, heat, or light. These types of oil are
particularly susceptible to oxidation because of their very-long-chain polyunsaturated fatty acids.
The oxidation level is measured using three values:

e Peroxide value (PV)
o Anisidine value (AV)

e Total oxidation value (TOTOX)

PV is a measure of primary oxidation products (peroxides), and AV is a measure of secondary
oxidation (aldehydes and ketones). The TOTOX value is calculated using the formula AV + 2PV. The
lower the TOTOX value, the better the oil quality will be. The Global Organization for EPA and DHA
Omega-3 recommends a TOTOX value of no more than 26.

Oxidation of fish oils may be more common than many suspect. One 2015 study found that nearly
50% of commercial fish oils exceeded the maximum recommended TOTOX value, 2! whereas others

found good compliance with TOTOX limits.l28”Zl Taken together, these divergent results demonstrate
just how widely the quality of commercially available fish oil supplements can vary.

Evidence for the health effects of consuming oxidized fish oils is a bit mixed. For healthy individuals,
there is a lack of obvious short-term health damage from consuming oxidized fish oil. One study
showed no difference in circulating levels of oxidized LDL or inflammatory markers after 7 weeks of

supplementation with oxidized fish oil /22

However, in participants with high levels of cholesterol and triglycerides, consumption of highly
oxidized fish oils can minimize its efficiency in improving metabolic markers such as fasting glucose,

total cholesterol, and triglycerides.'!

How to take omega-3 fatty acids

It remains unclear what the optimal dose of omega-3 fatty acids is for improving anxiety symptoms, and
whether this dose differs across populations. Trials have reported benefits with dosages of both 2,000
mg/day or more and less than 2,000 mg/day.l*® However, the limited evidence available suggests that
supplements composed of less than 60% EPA are more effective than supplements containing a greater

proportion of EPA for improving anxiety symptoms.[e

Magnesium

What makes magnesium a promising
supplement
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Magnesium is an essential nutrient used by the body for hundreds of different purposes but mainly as a key
component of enzymes. It has several roles in the brain, including synapse formation and maintenance;
serotoninergic, cholinergic, and dopaminergic neurotransmission; regulation of ion channels; and
myelination.222 Magnesium’s role in regulating N-methyl-D-aspartate (NMDA) channels, in particular, make it
a plausible factor in limiting neuronal excitation and modulating synaptic plasticity, factors that could help
in relaxing a stressed or anxious brain.

Based on previous systematic reviews and the small amount of research published since, the evidence for
magnesium'’s antistress and anxiolytic effects is weak, highly confounded, and oftentimes
equivocal.feneaneanssl Many of the studies used magnesium in conjunction with other supplements and
compared the combination to placebo, whereas others were not specifically designed to evaluate its
effects on stress and anxiety disorders — it’s possible that the results are simply due to an improvement in
a different condition, and much of the research is simply low-quality and at a high risk for bias. The results
are also mixed, and the situations in which magnesium reduces stress and anxiety are not necessarily clear,
though it probably only has meaningful effects in the case of a magnesium deficiency.

Because it's so mechanistically plausible and there are many anecdotal reports of it working, it is tempting
to just give magnesium a pass, especially because it's an essential nutrient. However, it's important to note
just how shaky the actual evidence from human trials is and to avoid overconfidence in its efficacy. Many
Examine readers likely already have sufficient magnesium levels due to their good diets, and further
supplementation may be unwarranted.

Warnings about magnesium

High doses of supplemental magnesium can cause diarrhea and general intestinal discomfort;"4 fortunately,

magnesium obtained via food has not been observed to cause such problems.24

Magnesium is excreted through the kidneys, and therefore, excess magnesium that is present in food and
beverages is usually removed via urine. However, magnesium in dietary supplements and medications
should not be consumed in amounts no greater than 350 mg daily for adults. Excessive intake of
magnesium has primarily been shown to cause diarrhea; however, other mild gastrointestinal effects such
as nausea and abdominal cramping have been reported as well. Similar to other supplements, magnesium

can also interact with other medications. For example, diuretics (e.g., hydrochlorothiazide can also increase
or decrease magnesium.2l Medications used to treat osteoporosis (e.g., bisphosphonates) and also

antibiotics (e.g., quinolones®® and tetracyclines) are not well absorbed when high amounts of
magnesium are consumed, and thus their doses should be separated. High doses of zinc may also interfere

with the absorption abilities of magnesium and should be separated as well.’®2 Therefore, it is important
that doctors and pharmacists should be informed about all dietary supplements, for safety.

Tolerable Upper Intake Level (UL) for supplemental magnesium (mg)

AGE MALE FEMALE PREGNANT LACTATING
0-12 months — — — —
1-3 years 65 65 — —
4-8 years 110 110 — —
>9 years 350 350 350 350

Reference: Institute of Medicine. https://www.nap.edu/read/5776/chapter/8 (chapter 6 in Dietary Reference Intakes for Calcium,
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How to take magnesium

There is no single agreed upon, satisfactory method for assessing magnesium status.”®? To get a better
sense of a typical magnesium intake, a person should track what they eat for a week. If, on average, a
person is getting less than 80% of the Recommended Dietary Allowance (RDA), supplementation becomes
an option, but a first step is to try eating more foods rich in magnesium.

Recommended Dietary Allowance (RDA) for magnesium (mg)

AGE MALE FEMALE PREGNANT LACTATING
0-6 months 30%* 30%* — —
7-12 months 75* 75% — —
1-3 years 80 80 — —
4-8 years 130 130 — —
9-13 years 240 240 — —
14-18 years 410 360 400 360
19-30 years 400 310 350 310
31-50 years 420 320 360 320
>50 years 420 320 — —

* Adequate intake (Al)
Reference: Institute of Medicine. Magnesium (chapter 6 of Dietary Reference Intakes for Calcium, Phosphorus, Magnesium,

Vitamin D, and Fluoride. The National Academies Press. 1997.)184

A diet that includes magnesium-rich foods (such as those listed in the figure above) renders
supplementation unnecessary, at least for the purpose of preventing anxiety. In case of magnesium
deficiency, adding or increasing dietary sources of magnesium should be the first option, but in the absence

of practical ways of doing so, supplementation can be used.

If a person cannot get enough magnesium through foods, they should start supplementing with 200 mg of
magnesium once per day. Capsules with 400 mg are common, but keep in mind that the Tolerable Upper
Intake Level (UL) for supplemental magnesium for adults is 350 mg. The higher the dose, the higher the risk
of gastrointestinal issues will be.

If magnesium intake is very low, take up to 350 mg of magnesium once a day.

Commonly supplemented forms include citrate, gluconate, and glycinate. To increase absorption,

magnesium gluconate should be taken with food; other forms can be taken on an empty stomach. Avoid
magnesium oxide. It has poor bioavailability (rats absorbed only 15% in one study;™" humans, only 4% in

another®2) and is especially liable to cause intestinal discomfort and diarrhea.f22ies0ed
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Oral bioavailability of various magnesium salts in humans

Chloride
Carbonate Oxide Gluconate Glycinate Citrate Lactate Aspartate
0% 18% 20% 24% 30% 42% 44% 50%

Oral Bioavailibility

Reference: Ranade et al. Am J Ther. 2001.1122L
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Because calcium, iron, magnesium, and zinc compete for absorption, it is better to take them at least 1 hour
apart from each other. Magnesium may impair the absorption of other pharmaceuticals, notably,
bisphosphonates and antibiotics, especially those in the tetracycline class (e.g., doxycycline) or quinolone

class (e.g., ciprofloxacin).l#¢ Take magnesium at least 6 hours apart from bisphosphonates or antibiotics.
Because magnesium might have a sedative effect and improve sleep quality, it is best to take it before bed.

Who is more likely to have low magnesium levels?
e Older people, because they tend to have relatively low magnesium intakes®! and may absorb less during
digestion. 1l

e People who sweat a lot, because magnesium is lost through sweat. Athletes participating in sports requiring weight
control may be especially vulnerable.

o People with type 2 diabetes, because it has been estimated that over all adult ages in developed countries,
hypomagnesemia affects less than 15% of healthy people but up to 50% of people with type 2 diabetes.1%%
In addition, certain diuretics, proton pump inhibitors, and the antifungal medication amphotericin B can
cause significant magnesium loss.&212% However, potassium-sparing diuretics (e.g., amiloride,
eplerenone/Inspra, spironolactone/Aldactone, triamterene/Dyrenium) may not.!
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Unproven Supplements

Arginine with Lysine

What makes arginine with lysine an unproven
supplement

Preliminary research suggests that lysine deficiency can induce a state of chronic stress in mice®! and a
trial that used lysine-fortified wheat found a reduction in anxiety symptoms.22 One study found positive

effects of the combination of arginine and lysine on rats, and another study found an effect in pigs.2i04

However, with just 2 trials evaluating the combination, it is difficult to have any significant amount of

confidence in meaningful effects for humans.2=2%l That said, a diet that contains more of these amino acids
is without considerable risk and may turn out to be beneficial.

Inositol

What makes inositol an unproven supplement

Inositol encompasses 9 vitamin-like compounds that are structurally similar to blood glucose. The most
common of those, in nature as well as in health stores, is called myo-inositol. Supplemental myo-inositol is
often called just “inositol” or sometimes “vitamin Bg” (a misnomer, because inositol is not related to the B

vitamins, nor is it a true vitamin).

Inositol usually refers to myo-inositol, which has been shown to help in some disorders of glucose

metabolism, like polycystic ovary syndrome (PCOS)..24

Inositol has also been investigated for its beneficial effects on anxiety and depression, and in addition to

modulating some neurotransmitters, it may help to sensitize serotonin receptors.2

Based on a meta-analysis of randomized trials, there is insufficient evidence for inositol supplementation
for anxiety disorders or obsessive compulsive disorder.22 Another meta-analysis and a search of the

literature also demonstrated insufficient evidence for other stress and anxiety-related outcomes 2%

Overall, inositol is highly speculative and should be considered to be unproven for now.

Lemon balm
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What makes lemon balm an unproven
supplement

Lemon balm (Melissa officinalis L.) has been traditionally used to treat mental disorders and enhance

memory .21 |[ts medicinal properties are attributed to the content of bioactive compounds in the aerial parts
(e.g., leaves, flowers) of the plant, including essential oils, phenolic acids (most notably rosmarinic acid),

flavonoids, and triterpenes. 2 Lemon balm may help improve stress and anxiety by improving GABAergic

neurotransmission and reducing oxidative stress.2% It also functions as a light sedative, so it may improve
stress and anxiety in some people by improving sleep.

It appears that the use of lemon balm for anxiety disorders has not been investigated at this time; instead,
trials have evaluated the ability of lemon balm to reduce anxiety under other circumstances. Oral
supplementation with lemon balm was found to slightly decrease anxiety and stress in people with stable

angina,? and decrease anxiety to a large degree in people undergoing coronary artery bypass surgery .2
There were also improvements in sleep quality in both of these trials.

Due to a scarcity of high-quality randomized controlled trials that have examined the effects of
supplementation with lemon balm on stress and anxiety, lemon balm is currently ranked as an unproven
option.

Chaste tree

What makes chaste tree an unproven
supplement

Vitex agnus castus, otherwise known as chaste tree or chasteberry, has been exclusively studied in women
for the purpose of managing symptoms of premenstrual syndrome and menopause, both of which often

feature alterations in mood, including anxiety.

Although there is some evidence to suggest that supplementation with chaste tree reduces anxiety in these
populations, 242l jt improved a number of other symptoms associated with the conditions as well (e.g., hot
flashes/night sweats, abdominal bloating), so it's unclear whether chaste tree has an independent effect on
anxiety or whether the reduction in anxiety is simply a consequence of an improvement in other symptoms.

Because chaste tree has only been examined for the purpose of reducing secondary anxiety in a couple of
studies in distinct populations — and even in this context, it's unclear whether it improves anxiety
independently of changes in other symptoms — it is currently categorized as an unproven option.
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Inadvisable Supplements

Alcohol

What makes alcohol an inadvisable supplement

Alcohol is popular worldwide, notably as a means to stave off anxiety. However, similar to nicotine abuse,
alcohol abuse results in exacerbated anxiety symptoms. Although reasonable consumption is not unhealthy,
relying on alcohol to alleviate anxiety is not recommended because of the health hazards associated with
high-dose or high-frequency alcohol intake.

Self-medicating with an addictive substance is not a healthy solution to anxiety or other problems, nor is it
sustainable. Long-term reliance on alcohol results in acquired tolerance and subsequent withdrawal, which
greatly exacerbate anxiety. Moreover, because hangovers worsen anxiety, any attempt at medicating
anxiety with alcohol is likely to backfire even in the short term. In brief, alcohol has negative consequences
for anxiety in both the short and long terms.

The cyclical process of drinking to relieve anxiety

Increased alcohol
consumption can adversely
affect personal relationships
and work, which can further |n| Inlli\lil)i\ '
contribute to anxiety

Drinking to relieve anxiety

i Continual drinking
More alcohol is g depletes the brain’s
then needed to % reserves of serotonin,

medicate anxiety W— M. 3 neurotransmitter that

helps reduce anxiety
Depression sets in

as serotonin levels
are further reduced

Nicotine

What makes nicotine an inadvisable
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supplement

Nicotine is known to reduce anxiety in new users. However, tolerance builds up with frequent use, leading
to a reduction of the antianxiety effect. Tolerance also leads to nicotine withdrawal, which greatly increases
anxiety.

Nicotine’s addictive properties vary depending on the dose taken and the speed at which it enters the
bloodstream. When inhaled, nicotine reaches the blood quickly, which makes this delivery method
especially addictive. At the other end of the spectrum, patches are the least addictive delivery method, but
they act too slowly to ward off anxiety (unless said anxiety is related to nicotine withdrawal).

When it comes to speed of delivery, nicotine gum holds the middle ground. By itself, it would not prevent a
panic attack, but it could be chewed during the practice of coping mechanisms (2 mg of nicotine at a time,
but no more than 10 mg in one day). Making this a daily habit, however, allows tolerance to develop, and
only stopping supplementation entirely (for a couple of weeks) allows sensitivity to return. Increasing the
dose instead will, sooner or later, lead to nicotine withdrawal and greatly increased anxiety. Even the
minimum dose is potentially addictive, and thus is potentially harmful, especially for people with anxiety.

Of course, tobacco is still the most noxious source of nicotine, and not only because it contains some 30
carcinogens. As noted above, when inhaled, nicotine reaches the blood quickly, which makes it especially
addictive. In addition, several other compounds in tobacco, such as monoamine oxidase inhibitors (MAQIs),
amplify the addictive effects of nicotine. Finally, the acquired need to suck on something contributes to the
addictive properties of cigarettes, cigars, and smoking pipes (and thumbs, for little children).

Although most antianxiety supplements have a sedative effect, nicotine acts as a stimulant.

Yohimbine

What makes yohimbine an inadvisable
supplement

Yohimbine is an alkaloid found in the bark of the African tree yohimbe (Pausinystalia johimbe). It is used to
treat erectile dysfunction and to aid in fat loss.

Alas, yohimbine is associated with a variety of side effects, one of which is anxiety.2¢ In fact, this side
effect is so reliable that many studies on anxiety use yohimbine to /nduce anxiety and panic

attacks.27128l21% Pegple who are susceptible to panic attacks or have panic disorders are especially
susceptible to anxiety caused by yohimbine. One study found a positive effect of yohimbine during

exposure therapy, but the implications outside of that specific clinical context are unclear.2%
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FAQ
Q. What about the supplements not covered in
this guide?

Our guides are regularly updated, often with new supplements. We prioritize assessing (and reassessing)
the most popular of them and those most likely to work. However, should there be a specific supplement

you'd like to see covered in a future update, please let us know by filling out this survey.

Q. Can I add a supplement not covered in this
guide to my combo?

Supplement with your current combo for a few weeks before attempting any change. Talk to your physician
and research each potential addition. Check for known negative interactions with other supplements and
pharmaceuticals in your current combo, but also for synergies. If two supplements are synergistic or
additive in their effects, you might want to use lower doses of each.

Q. Can I modify the recommended doses?

If a supplement has a recommended dose range, stay within that range. If a supplement has a precise
recommended dose, stay within 10% of that dose. Taking more than recommended could be
counterproductive or even dangerous. Taking less could render the supplement ineffective, yet starting with
half the regular dose could be prudent — especially if you know you tend to react strongly to supplements
or pharmaceuticals.

Q. At what time should I take my supplements?

The answer is provided in the “How to take” section of a supplement entry whenever the evidence permits.
Too often, however, the evidence is either mixed or absent. Starting with half the regular dose can help
minimize the harm a supplement may cause when taken during the day (e.g., fatigue) or in the evening (e.g.,
insomnia).

Q. Should I take my supplements with or
without food?

The answer is provided in the “How to take” section of a supplement entry whenever the evidence permits.
Too often, however, the evidence is either mixed or absent. Besides, a supplement’s digestion, absorption,
and metabolism can be affected differently by different foods. Fat-soluble vitamins (A, D, E, K), for

instance, are better absorbed with a small meal containing fat than with a large meal containing little to no
fat.
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Q. What are DRI, RDA, Al, and UL?

The Dietary Reference Intakes (DRIs) is a system of nutrition recommendations designed by the Institute of
Medicine (a US institution now known as the Health and Medicine Division). RDA, Al, and UL are part of this

system.

e Contrary to what the name suggests, a Recommended Dietary Allowance (RDA) doesn’t represent
an /deal amount; it represents the minimum you need in order to avoid deficiency-related health
issues. More precisely, it represents an amount just large enough to meet the minimum requirements
of 97.5% of healthy males and females over all ages — which implies that the RDA is too low for
2.5% of healthy people.

o The Adequate Intake (Al) is like the RDA, except that the number is more uncertain.

e The Tolerable Upper Intake Level (UL) is the maximum safe amount. More precisely, it is the
maximum daily amount deemed to be safe for 97.5% of healthy males and females over all ages —
which implies that the UL is too high for 2.5% of healthy people.

As a general rule, a healthy diet should include at least the RDA of each nutrient — but less than this
nutrient’s UL. This rule has many exceptions, though. For instance, people who sweat more need more salt
(i.e., sodium), whereas people who take metformin (a diabetes medicine) need more vitamin B12.

Moreover, the DRIs are based on the median weight of adults and children in the United States. Everything
else being equal (notably age, sex, and percentage of body fat), you likely need a lesser amount of
nutrients if you weigh less, and vice versa if you weigh more. The numbers, however, are not proportional
— if only because the brains of two people of very different weights have very similar needs. So you can'’t
just double your RDIs for each nutrient if you weigh twice as much as the median adult of your age and sex
(even if we overlook that people weighing the same can differ in many respects, notably body fat).

Q. What'’s the difference between elemental
magnesium and other kinds of magnesium?

“Elemental” refers to the weight of the mineral by itself, separately from the compound bound to it. For
instance, ingesting 500 mg of magnesium gluconate means ingesting 27 mg of elemental magnesium.

Product labels display the elemental dosage. On a label, “27 mg of magnesium (as magnesium gluconate)”
means 27 mg of elemental magnesium (and 473 mg of gluconic acid).

Q. As an athlete with a low dietary intake of
magnesium, I supplemented 350 mg and
experienced diarrhea. Why is that?

If magnesium is indeed the culprit, then your diarrhea was probably caused by too large a dose reaching
the colon. Alternatively, it could mean that your body’s levels of magnesium are in fact sufficient, making
supplementation unnecessary.
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In the future, split your daily dose into multiple doses. If the problem persists, reduce your daily dose to
200 mg. If you are using magnesium oxide, switch to a different form of magnesium.

Q. Should I stop using stimulants if I have
anxiety?

Though stimulants do not always cause anxiety, many create a stress response that could worsen existing
symptoms. People with anxiety might not need to stop using stimulants entirely, but they may want to
avoid frequent use, especially if symptoms worsen.

Caffeine is the stimulant least likely to cause anxiety. Ideally, 100-200 mg of caffeine should be paired with
an equal dose of theanine, an amino acid that can tame the anxiety caused in some people by caffeine
without impairing caffeine’s stimulatory effect. In fact, the improvements in concentration (focus and
attention span) induced by caffeine and theanine respectively have been shown to be synergistic.

Yohimbine and yohimbine-containing products — as well as supplements that have a similar mechanism,
such as rauwolscine — should be avoided.

Q. What kinds of coping strategies are effective
at alleviating anxiety?

Deep breathing, muscle relaxation, and stretching are typical methods to cope with anxiety. The most
effective stress-reducing activities, however, are highly dependent on the individual. Some people will
soothe their anxiety through quiet rituals (knitting, tea ceremony ...), while others will quell it through high-
intensity exercising (weight lifting, boxing ...).

Regular contact with nature (gardening, trekking, laying out in the sun ...) has shown benefits for most
people.

Cognitive Behavioural Therapy (CBT) is highly effective in alleviating some forms of anxiety, as a substitute
or a complement to supplements or pharmaceuticals.

Q. Can yoga alleviate anxiety?

The movements and poses in yoga incorporate the basic anti-anxiety coping strategies: deep breathing,
muscle relaxation, and stretching. Yoga is also a form of meditation, and meditation has been shown to
reduce anxiety.

Q. Are there specific species of lavender that
have more active constituents?

Lavender is a plant from the Lamiaceae family that includes various different species. Most lavender
species share similar major chemical constituents, consisting of terpenes, alcohols, ketones, and

polyphenols.22l While constituents and properties are similar among species, lavender essential oil extracts

can range from 26-57% linalool and 4-35% linalyl acetate, 222 with linalool considered the primary active
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Q. What other things might lavender be helpful
for?

Beside inducing relaxation, lavender is traditionally known for treatment of parasitic infections, burns, insect
bites, and spasms.224 Lavender oil might be anti-fungal 22 reduce headache severity2% and hair loss,24

improve wound healing,22 and alleviate premenstrual symptoms.222 However, much more research is
needed to really tease out an effect.
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