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Oxidative stress is a major 
contributor to the progression 
of chronic disease and tissue 

degeneration. Supplementation of 
antioxidants, including glutathione, 
have been used as a therapeutic and 
preventative against oxidative stress. 
Due to the proteolytic degradation by 
γ-glutamyltranspeptidase, the efficacy 
of oral glutathione supplementation 
remains controversial; and alternative 
routes of administration have been 
considered. Liposomal glutathione 
supplementation is currently being 
researched with evidence indicating 
it is effective at raising glutathione 
levels in select populations, and 
injected glutathione has been shown 
to be efficacious in inpatient settings. 
Yet, there is limited evidence detailing 
injected glutathione in the outpatient 
setting. With marketing consistently 
encouraging the use of antioxidant 
supplements and the rise in access 
to spa infusion centers offering 
antioxidant infusions, it is important 
for dietitians to consider the client’s 
individual needs and medical history 

prior to recommending isolated 
antioxidant supplementation.

 
Oxidative Stress

A major contributor to chronic 
disease and tissue damage is 
oxidative stress—an imbalance 
of reactive oxygen and nitrogen 
species (ROS and RNS, respectively) 
levels compared to antioxidant 
defense systems. ROS and RNS are 
generated both exogenously and 
endogenously, with exogenous 
sources including air pollutants 
and pesticides, ultraviolet light, 
radiation, drugs, tobacco, alcohol, 
and heavy metals.1 Endogenous 
ROS and RNS are produced by the 
immune system, inflammation, 
cancer, and excessive exercise, along 
with oxidation of transition metals 
and the electron transport chain in 
the mitochondria.1-3 Endogenous 
production of ROS and RNS is critical 
for cell signaling, immunity, and cell 
growth4; but excessive production 
can also lead to tissue damage as 
ROS and RNS are highly reactive and 
damage biomolecules, including 
deoxyribonucleic acid (DNA), the 
lipid bilayer of cell membranes, 
proteins, and carbohydrates.5 Damage 
to the cellular DNA can lead to 
inappropriate gene activation and 
carcinogenesis,6 while damage to 
the cell membrane results in lipid 
peroxidation, loss of membrane 
functioning and integrity, increased 
permeability, improper cell signaling, 
and apoptosis.1,7 When glucose is 
in the presence of oxygen, it can 
undergo auto-oxidation8 and result 
in the formation of reactive, glycated 
protein products, a consequential 
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Editor’s Notes

Jena

While our newsletter team has diligently and steadfastly remained intact, we’ve dealt with 
many shifts, personally and professionally, that led to the unexpected delay of this Fall 
issue. We sincerely thank you for your patience and understanding, and know that we are 

not alone in having to adapt and persevere through challenges during this time. We’re grateful to 
you for staying with us! 

We could devote the remainder of our newsletters, in perpetuity, to the subject of micronutri-
ents and it would still be incomplete. While macronutrients may get more air time, their shadowed 

partner, micronutrients, are foundational to the topic of nutrition and essential for the functioning of all body sys-
tems. Often the attempts made by pharmaceuticals to correct imbalances are actually latent or chronic micronu-
trient deficiencies. Although we generally discuss these separately, achieving vitamin and mineral balance never 
occurs in isolation. This is why we all talk about the synergistic effect of food! There are certainly those micronu-
trients that have stronger symbiotic partnerships than others, however, it’s difficult to supplement one apparent 
insufficiency without that repletion having upstream, downstream, or any “stream” physiologic effects. Further, 
if through labs or symptoms, one vitamin or mineral is “low,” we don’t automatically and directly supplement. If 
after a complete assessment, for example, a magnesium deficiency is determined, and food sources are optimized, 
simply supplying a magnesium supplement is not always the first and only step. Sodium is required to get mag-
nesium into cells and therefore, taking a supplement may lower sodium. If sodium is lowered, potassium cannot 
get into the cells.  Counterintuitively then, taking a magnesium supplement may make symptoms worse because 
low  sodium and potassium stores are being further depleted. Therefore, in some instances, increasing various 
electrolytes first for a period of time may eventually enable the cells to uptake supplemented magnesium. Then, 
of course, as IFN RDNs, we have to ask why these minerals are depleted in the first place and get to the root cause. 

As a reminder, our yearly Fall edition is our only printed and digital newsletter, while upcoming Winter and 
Spring editions remain digital only. Thank you again for reading, supporting, and understanding how integrative 
and functional nutrition is truly the way forward. Please continue to email if you have suggestions or you’d like to 
contribute an article at jenas_mailbox@yahoo.com.

          
Thank you!

In seeking sponsors, DIFM has established standards for products and services of value to the integrative and functional medicine field. We consider 
product quality, efficacy, manufacturing, and business practices among other criteria. We encourage all professionals and individuals to choose 
products aligned with their own specific standards.
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• Spring 2022, Editor's deadline, January 1st.
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Welcome 
to our Fall 
issue! I’m a 

second-career RD 
who went back to 
school as an adult, 
so to me, Fall always 

brings such exciting feelings of going 
back to school. And as a business 
owner, as we head into the 4th quar-
ter of the year and start planning for 
2022, it feels like a new beginning. 
But on the other end of the spec-
trum, Fall is also a time when we turn 
inward, reflect on what’s working and 
what’s not, and focus on gratitude. In 
typical years, we look forward to con-
necting with colleagues and friends 
at FNCE®, so this year is bittersweet, 
as all of our meetings and events 
for this fiscal year will continue to 
be virtual. But my hope as Chair is 
that we are able to make the most of 
opportunities we do have to con-
nect. I remain grateful for my DIFM 
colleagues and family and treasure 
any chance we get to spend togeth-
er… in whatever format that ends up 
taking.

In my first column as Chair, I’d like 
to thank all of our Executive Commit-
tee and Leadership Team members, 
new and old. Giving your time to 
help us forward the mission of DIFM 
is no small task, especially now, and 
I appreciate every single one of you 
and the work you do for us!

On that note, we have started 
some new programs with the aim 
of fostering connection amongst 
our members. We’ve now had two 
Student Happy Hour Events, one 
Mentorship Call (scheduled shortly), 
and a successful Townhall hosted by 
the DIFM Diversity, Equity & Inclusion 
Committee on the topic of self-care. 

Importantly, I’d like to share how 
excited we are to announce that 
both Dietitians in Integrative and 
Functional Medicine and DIFM are 
now registered trademarks! We hope 
you enjoyed our FNCE® events which 
included an herbal gardening pre-
sentation, award winners celebration, 
and much networking. 

I think in a way, the topics that are 
covered in this issue are a metaphor 
for our group as a whole. While the 

articles focus on glutathione, potas-
sium, magnesium, amino acids, and 
micronutrients, which are all tiny but 
essential things, as integrative and 
functional dietitians, we know that 
nutrients work best in synergy. In 
fact, during those years when I was 
going back to school, I was fortunate 
enough to have found two friends to 
study with, and we called each other 
“co-enzymes.” So, while you may not 
always feel that you, as a single per-
son, can make much of a difference… 
working together, we can achieve 
great things.

Please feel free to reach out at 
any time—with ideas for webinars, 
events or newsletter topics, or just to 
say hi and let us know how we can 
best support you.

All my best,

Chair’s Corner

Melissa

Melissa Groves Azzaro, RDN, LD

Congratulations to this year’s
DIFM Award Winners!
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process that occurs during type 2 
diabetes mellitus (T2DM) due to 
elevated glucose levels. A rise in ROS 
and RNS production is central to 
the development and progression 
of chronic disease, increased 
inflammation, and accelerated 
aging,1,9 and therefore it is crucial 
that cells have antioxidant defense 
systems in place to combat those 
reactive species.

Antioxidant Protection

To avoid a disruption in redox 
balance from increases in ROS and 
RNS production, antioxidants are 
found within cellular membranes, 
cytoplasm, and organelles to 
sequester and neutralize the reactive 
species. These defense systems react 
with the ROS and RNS to render 
them non- or less reactive.9 Much 
like ROS and RNS, antioxidants are 
derived from both exogenous and 
endogenous sources. Exogenous 
antioxidants are largely supplied 
from the diet and include vitamins, 
namely vitamins C and E, phenolic 
compounds, carotenoids, flavonoids, 
and trace minerals, particularly zinc, 
selenium, copper, manganese, and 
iron.10-13 In addition to exogenous 
antioxidants, the human body 
produces several endogenous 
antioxidants, including glutathione, 
superoxide dismutase, catalase, 
thioredoxin reductase, and glucose-
6-phosphate dehydrogenase.9,10,14 
Several other proteins and 
non-proteins also function as 
antioxidants, including bilirubin, 
β-carotene, albumin, coenzyme Q, 
and uric acid.9,10 

The Glutathione Redox System

Out of all endogenous 
antioxidants, glutathione is the 
most abundant and is vital to 
protecting against oxidative 
stress.15 Glutathione is a water-
soluble tripeptide synthesized from 
amino acids glutamate, cysteine, 
and glycine,16 through the action 
of several synthesis enzymes. It is 
found abundantly throughout the 
cell’s cytoplasm, mitochondria, and 
endoplasmic reticulum where it acts 
as an antioxidant and regenerates 
other critical antioxidants, namely 
vitamin C and vitamin E.17-19 
Glutathione is produced throughout 
the entire body but concentrations 
vary by tissue, with high glutathione 
levels being found in the liver and 

kidneys due to their high exposure 
to oxidants and detoxification 
functions.20 Moreover, tissue 
glutathione concentrations are 
influenced by genetics, hormones, 
stress levels, diurnal variations, 
protein-energy malnutrition, cancer, 
heat shock, pregnancy—all of which 
regulate and impact the rates of 
glutathione synthesis.21,22 Physical 
activity has also been shown to have 
a beneficial impact on glutathione 
homeostasis,23,24 and therefore it is 
not surprising that chronic inactivity 
is associated with decreased 
glutathione levels.23 Glutathione 
levels are often deficient in many 
cancers and chronic diseases, 
including obesity, T2DM, and heart 
diseases; and therefore rescuing 
and restoring glutathione is of 
considerable interest to clinicians and 
researchers.

Antioxidant Supplementation

Consuming isolated antioxidant 
supplements has been shown to 
be beneficial in individuals who 
have a reduced antioxidant status 
from various diseases. However, 
antioxidant supplementation 
should be tailored to the individuals’ 
inadequacies or deficiencies.25 
Fruits and vegetables naturally 
contain high levels of antioxidants 
and consumption of them should 
be the first-line treatment to 
increase antioxidant status. Isolated 
antioxidant supplementation 
can replenish tissue antioxidant 
capacity when consumed 
safely.26,27 However, often young, 
healthy individuals do not require 
antioxidant supplementation, 
and supplementation at high 
doses may not be effective or 
even yield pro-oxidant effects, 
encouraging the production 
of ROS and RNS.10 Moreover, 
antioxidant supplementation is 
not recommended for certain 
cancers as it can increase tumor 
cell proliferation.28,29 Unfortunately, 
it is particularly difficult to come 
to a consensus on antioxidant 
supplementation recommendations 
due to differences in study durations, 
populations, disease states, and 
routes of supplement administration. 

Glutathione Supplementation

Undoubtably, the availability 
of amino acid precursors cysteine, 
glutamate, and glycine is essential 

to glutathione formation,18 and 
therefore it’s been suggested that 
supplementation of those precursors 
or glutathione itself would increase 
glutathione status in tissues and 
serve as a therapeutic against disease 
and tissue degeneration.18 However, 
when glutathione is consumed in 
the diet or supplemented orally, a 
large proportion undergoes normal 
proteolytic digestion by the enzyme 
γ-L-glutamyltranspeptidase (GGT; 
also known as γ-glutamyltransferase) 
and dipeptidases where it is broken 
down to its constituent amino 
acids.30-32 From there, the individual 
amino acids are absorbed into the 
cell.33 It is because of GGT’s action 
that oral glutathione efficacy remains 
controversial. Clinical trials have 
found no change in circulating 
glutathione levels following oral 
glutathione supplementation,30,34 
whereas another study found 
glutathione levels to be raised with 
oral supplementation in healthy 
adults.35 Rather than rely on orally 
supplementing whole glutathione, 
researchers have tested whether 
supplementation of glutathione 
precursors and micronutrients 
involved in its synthesis could 
raise glutathione levels. In 2019, 
a review was published which 
extensively covers the impact of 
oral supplementation of various 
amino acids and micronutrients, as 
well as the use of specific dietary 
patterns—the Mediterranean 
Diet, DASH diet, Western diet, and 
vegetarian diets—on glutathione 
status; and readers are encouraged 
to reference that article for the 
potential of nutrition therapy to 
improve glutathione status in clients 
and patients.18 Overall conclusions 
concerning dietary approaches and 
glutathione status include positive 
associations between adherence to 
the Mediterranean diet and the DASH 
diet and glutathione levels, making 
them feasible avenues to raise 
glutathione status.18 The associations 
between glutathione and vegetarian/
vegan diets remains unclear given 
the variations in composition of 
vegetarian diets and risks for low 
protein intake.18 Moreover, that 
review covers the effectiveness 
of oral supplementation of 
N-acetylcysteine (NAC), a cysteine 
precursor.18 Orally administered NAC 
has been shown to be effective in 
raising glutathione levels in HIV+ 
patients36,37 and in those with low 
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glutathione status,38 and there are 
active clinical trials currently testing 
the impact of NAC supplementation 
in various populations (obsessive 
compulsive disorder, NCT04904952; 
carbohydrate metabolism disorder in 
obese women, NCT03902327; carpal 
tunnel syndrome, NCT04460521; 
preterm infants in pregnant 
woman at risk of premature birth, 
NCT03596125; women with type 
1 DM, NCT03056014; vascular 
cognitive impairment-no dementia, 
NCT03306979; children with autism 
spectrum disorder, NCT04278898; 
schizophrenia, NCT02505477; 
obese children with non-alcoholic 
fatty liver disease, NCT02117700; 
Parkinson’s disease, NCT02445651; 
older adults, NCT02348762; mild 
cognitive impairment, NCT03493178; 
ClinicalTrials.gov Identifier included 
with study population). Most timely 
is a study investigating the effect of 
supplemented NAC in conjunction 
with glycine on COVID-19–related 
outcomes (NCT04703036). 

Because oral glutathione 
supplementation may not be 
efficient in improving glutathione 
status,18,34 researchers have instead 
investigated the impact of alternative 
supplementation routes. Food-grade 
sublingual glutathione supplements 
have higher supplement 
bioavailability, bypassing the 
gastrointestinal tract and directly 
entering systemic circulation.31,39 In a 
3-week randomized crossover study 
on metabolic syndrome patients, 
sublingual supplementation resulted 
in increased circulating glutathione 
compared to those that received oral 
glutathione.31 Similarly, sublingual 
glutathione supplementation in 
men with cardiovascular disease 
risk factors resulted in increased 
circulating glutathione and improved 
lipid profiles.39 Additionally, 
glutathione can be packaged into 
liposomes which can be orally 
consumed and are then absorbed 
directly into target cells since the 
lipid droplets directly fuse with 
cellular membranes.40,41 Liposomal 
glutathione supplementation 
was effective in raising circulating 
glutathione in children with autism 
spectrum disorder,42 adults with 
T2DM,43 HIV-infected individuals,44 
ventilated preterm infants,45 and 
there is preliminary evidence that 
liposomal glutathione elevates 
circulating glutathione stores and 
improves the immune function of 

healthy adults 50 to 80 years old.46 
Another study evaluating liposomal 
glutathione supplementation was 
conducted among adults with 
metabolic syndrome (NCT01550432), 
though results are not posted 
yet. Additional clinical research is 
needed to fully understand the 
benefits of sublingual and liposomal 
glutathione supplementation, 
and effectiveness of liposomal 
glutathione supplementation is 
currently being tested in individuals 
with Gulf War Illness (NCT02848417), 
schizophrenia spectrum disorder 
(NCT01967667), and adults >60 years 
old with malnutrition (NCT03166371; 
ClinicalTrials.gov Identifier listed in 
parentheses).

Efficacy of Glutathione Injections

Recently, the efficacy of injected 
glutathione has been evaluated 
in inpatient settings. Infusion of 
glutathione in cancer patients 
receiving chemotherapy partially 
rescued antioxidant levels that 
would normally be depleted after 
chemotherapy,47 and a 7-day infusion 
glutathione drip protected visceral 
organ function in patients with acute 
pancreatitis.48 Glutathione infusion 
significantly increased glutathione 
status in red blood cells of individuals 
with non-insulin-dependent diabetes 
mellitus49; and in adults with reduced 
renal function who underwent 
coronary angiography, glutathione 
infusion prevented contrast medium-
induced renal oxidative stress.50 
Glutathione infusion significantly 
improved hepatic tests in those 
with chronic liver disease,51 as well 
as decreased oxidative stress in 
those who received intravenous (IV) 
glutathione during clinical recovery 
after myocardial infarction.52 Lastly, 
glutathione infusion reduced 
oxidative stress in those with early 
septic shock53 and holds promise 
as a therapeutic and preventative 
measure in Parkinson’s disease.54,55 

Limited evidence is available 
for the use of IV glutathione in 
outpatient settings, particularly for 
its use as a preventative of chronic 
disease in healthy individuals. 
Despite this lack of testing, spa 
infusion centers offering “IV 
therapies,” including IV injections 
of vitamins, fluids, electrolytes, and 
antioxidants, have become widely 
accessible; and many are now 
offering glutathione injections. Many 

coin that glutathione can “reverse 
aging” as well as “cleanse organs” 
and “result in brighter looking skin.” 
However, consumers should be 
wary of these claims. All antioxidant 
supplementations should be used 
with caution to avoid negatively 
altering our redox balance, and there 
is limited research concluding that 
glutathione injections are efficacious 
in the outpatient setting. It is 
certainly plausible that glutathione 
supplementation may be useful 
in those with reduced or depleted 
glutathione status, but additional 
research is needed to evaluate the 
effectiveness of injected glutathione 
compared to alternative liposomal or 
sublingual routes, as well as elucidate 
if glutathione supplementation 
indeed prevents chronic disease. 
Moreover, upper dosage limits 
are needed to standardize the 
safety levels of any glutathione 
supplementation.

Conclusion

Glutathione is a critical 
endogenous antioxidant, and 
supplementation of it or its 
precursors may be beneficial in 
those with glutathione deficiency, 
yet additional research is needed 
to identify the most effective 
supplementation route. A 
comprehensive medical history is 
needed to understand if a client is 
at risk for a diminished antioxidant 
capacity, and if so, it is important 
to consider what antioxidant 
may need to be supplemented 
as different disease pathologies 
correlate with depletion of certain 
antioxidants. Fruits and vegetables 
naturally contain high levels of 
antioxidants, as well as precursors 
to glutathione,18,56 and the inclusion 
of these foods in the diet should be 
recommended prior to or along with 
the initiation of isolated antioxidant 
supplements. The Western-type 
diet is correlated with high levels 
of oxidative stress, whereas the 
DASH and Mediterranean diets are 
associated with increased antioxidant 
status and decreased oxidative 
stress levels,18,57,58 so these dietary 
patterns should be encouraged to 
prevent and combat chronic disease. 
Despite the aggressive marketing 
that antioxidant supplementation 
can help prevent or even cure 
disease, dietitians should be wary 
and advise their clients using an 
individual, disease-specific approach, 
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including medical history, current 
antioxidant status, and consider 
whether the client is using 
medications or receiving certain 
treatments (ie, chemotherapy) that 
may contraindicate antioxidant 
supplementation. With the rise of spa 
infusion clinics offering glutathione 
injections, it is likely that there will 
be an increase in clients seeking 
advice on whether they should 
receive glutathione injections; so it 
is critical that dietitians remain well 
versed in the research focused on 
glutathione injections and consider 
the evidence and client’s medical 
history prior to encouraging this form 
of supplementation.
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Potassium, though spoken about 
much less frequently than its 
sister mineral sodium, is just 

as important to consider when 
evaluating the overall health of 
patients and clients. Potassium is 
arguably as important as sodium; 
however, most Americans are 
consuming way too much sodium 
and not enough potassium. This 
article will review the importance 
of potassium, help identify ways to 
assess current intake, personalize 
patient recommendations, and 
develop effective implementation 
efforts to optimize potassium levels 
for each patient. 

Potassium is omnipresent in our 
bodies. It is found in every organ 
tissue and is required for normal 
cell function. It plays a critical role 
in maintaining fluid balances and 
the electrochemical gradients that 
exist between cell membranes. 
This electrochemical gradient 
allows for nerve transmission, 
muscle contraction, bone mineral 
density, healthy blood pressure, and 
essentially every function in our 
bodies that keep us walking, talking, 
and breathing normally.1 And because 
potassium is such a major component 
of our cellular functioning, we need 
significant amounts of it in our diet. 

When talking with patients, we can 
easily convey the essential role of 
potassium by explaining that it is 
required to escort water—and as a 
result, water-soluble nutrients—into 
the cells. 

History of Potassium 
Recommendations &  Intake in the 
United States 

Historically, Americans have 
chronically been falling below the 
previously recommended potassium 
intakes of 4700 mg/day. Even though 
The National Academies of Sciences, 
Engineering, and Medicine (NASEM) 
decreased the recommended 
adequate intake (AI) in 2018, most 
individuals still struggle to meet 
these recommended values. Efforts to 
improve intake include, most recently, 
adding potassium as a requirement 
for food labels. 

• Insufficient intake identifies 
potassium as nutrient to increase: 
* In 2009-2010, the average dietary 

potassium intake of the US 
population aged two years and 
older was 2640 mg per day.2

* Potassium is identified in the 2010 
Dietary Guidelines for Americans 
as a nutrient to be increased in the 
diet, and the Institute of Medicine 
(IOM) recommendation for AI of 
potassium is 4700 mg per day.2

* According to data from the 2013-
2014 NHANES, the average daily 
potassium intake from foods is 
3016 mg for men and 2320 mg for 
women aged 20 and over.1

* Dietary research showed that 
people in the United States are 
continuing to consume less 
potassium than the current 
recommendations, and the 
2015-2020 Dietary Guidelines 
for Americans is published and 
identifies potassium as a “nutrient 
of public health concern.”3

• Potassium added to the new food 
label (2018):
* The lists of nutrients that are 

required or permitted on nutrition 
labels were updated in 2018. 
Because Americans often lack 
vitamin D and potassium, they are 
now required on the label.4

* Note: The %DV listed on the label for 
potassium is still calculated using 
the previous AI of 4700 mg/day.

• Potassium AI re-established lower 
for all ages (2019):

* NASEM committee finds 
insufficient evidence for an 
RDA, EAR, and updated AI for 
all ages based on the highest 
median potassium intakes in 
healthy children and adults and 
on estimates of potassium 
intakes from breast milk and 
complementary foods in infants.1

* NASEM identified updated AI 
values for both females and males 
19 and over to 2600 mg and 
3400 mg of potassium each day, 
respectively.1

Why Don’t Americans Get Sufficient 
Amounts of Potassium Daily? 

Inadequate potassium intake is 
multifactorial—from preferences to 
food processing, access, seasonality, 
and shifts in diet trends.

A quick glance at this chart,2 and 
then adding sources like coconut 
water (1 cup, 600 mg), cauliflower (1 
cup chopped, 320 mg), Swiss chard 
(1 cup cooked, 960 mg), lima beans (1 
cup cooked, 955 mg), and chickpeas 
(1 cup cooked, 474 mg), quickly 
reveals how typical daily dietary 
choices for most Americans would 
likely not include sufficient potassium.

Additional factors that also 
contribute to potassium insufficiency 
include food access and affordability 
(especially after the socioeconomic 
impact of the last year during COVID)
and popular dietary patterns (“diet 
tribes”) which limit approved foods. 
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Table 2: Potassium content of selected foods per 
100 grams and for common measures+

+Based on the Food and Nutrient Database for Dietary 
Studies (FNDDS) 5.0 used to process and analyze What We 
Eat in America, NHANES 2009-2010 dietary intake data 
(6). Underlying food composition data are from the USDA 
National Nutrient Database for Standard Reference 24 (7).

Potassium 
(mg) per 
common 
measure

Common
Measure

Potassium 
(mg) per

100 grams

Food

Beet greens, cooked

Raisins

Baked potato, with skin

Black beans, cooked

Banana

Salmon, canned

Carrots, baby, raw

Spinach, cooked from frozen

Broccoli, cooked from fresh

Cantaloupe, raw

Tomato, fresh

Orange

Yogurt, low fat, plain

Milk, 1%

903

749

531

374

358

336

320

301

291

267

237

181

234

150

1/2 cup

1/4 cup

1 medium

1/2 cup

1 small

3 oz.

10

1/2 cup

1/2 cup

1 cup

1/2 medium

1 medium

6 oz. container

1 cup

650

271

919

322

362

286

320

309

268

417

146

237

398

366
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•  Limiting carbohydrates: Whatever 
your take on keto, paleo, or 
reduced high glycemic index 
foods for patients, the net impact 
can affect potassium intake, as 
these diets often eliminate or limit 
potassium- containing foods like 
beans, bananas, tomatoes, potatoes, 
coconut water, and dried fruits.

•  Reduction/ elimination of dairy: With 
an increased popularity of dairy-free 
alternatives like almond, soy, and 
oat milk, there has been a major 
reduction of dairy intake, which is a 
significant contributor to potassium. 
These dairy-free alternatives do 
not naturally provide potassium. 
(Some do fortify with potassium, as 
discussed below).

Dietitians Are Uniquely Positioned 
to Optimize Potassium Intake

If you’re not assessing potassium 
status in your practice, you’re likely 
not alone. Potassium evaluations are 
often not routinely done in clinical 
practice, as blood potassium levels 
are a poor assessment of tissue 
potassium stores, making it difficult to 
get a pulse on a client or patient’s true 
potassium status.1 Additionally, unless 
medications or health issues raise the 
concern of monitoring potassium, 
practitioners typically don’t assess 
total nutrition intake—from food, 
supplements, and beverages—for 
potassium adequacy. 

And yet, as evidenced above, 
there is so much benefit to the 
patient when they optimize their 
personal potassium status. There is no 
professional better suited to do it than 
a dietitian because we are trained and 
qualified to assess individual needs 
and personalize recommendations. 
This puts us at a unique advantage 
to help our clients. We can help 
contribute to their better total 
nutrition and optimal health when 
we help them make better potassium 
choices more often. 

To personalize their potassium 
recommendations and plan, a better 
potassium assessment investigates 
their current total nutrition, including 
dietary intake, supplement intake, 
and medications, as well as noting 
their medical and health histories and 
their personal preferences as well as 
motivations. Even without labs, we 
can help assess sufficient and better 
intake by asking better questions. This 
is where we as dietitians excel, and it 
will set us apart from other nutrition 
resources a patient may consider. 
Here is an overview of what we should 
assess to show clients how their 
current potassium measures up, and 
what they could do better to meet 
their needs:

- Food & beverage intake 
- Natural potassium sources 
- Fortified or supplemental
   potassium sources 

- Diet preferences
- Lifestyle choices

- Fitness 
- Social determinants 

- Budget
- Access 

- Health status (includes medications)
   and goals 

- Who may need more? 
- Who may need less?

When you have this data, it is easy 
to personalize recommendations. And 
these recommendations will fall in the 
category of either helping your clients 
boost their potassium intake or helping 
them monitor their potassium intake. 

Some situations that may require 
increased needs for potassium include 
individuals with IBD (either Crohn’s 
disease or ulcerative colitis) who are 
likely to have increased potassium 
requirements due to their impaired 
absorptive function. Similarly, 
individuals who are chronic laxative 
users may also experience increased 
potassium needs due to excess losses 
through bowel movements. Those 
looking to lower blood pressure may 
also benefit from increasing their 
potassium intake as they optimize 
sodium. And finally, women who are 
pregnant or breastfeeding also have 
increased potassium needs due to 
the importance of potassium in fetal 
development and breastmilk. The 
recent AI levels developed by NASEM 
(as discussed above) set the AI for 
pregnancy and breastfeeding at 2900 
and 2800 mg/day, respectively. 1

For those who will benefit from 
increasing their potassium intake, 
consider:

•  Does your client like croutons 
in their salad? Recommend that 
they swap those out for roasted 
chickpeas instead. 

•  During a workout, suggest they add 
1 cup of coconut water to their water 
bottle, which provides 600 mg of 
potassium.

•  If your client is monitoring 
carbohydrate intake, swap banana 
for frozen cauliflower in smoothies. 
Or suggest opting for cauliflower 
pizza crust instead (but beware of 
processed cauliflower pizza crusts 
as they can often be super high in 
sodium).

•  If they need to lower their sodium 
intake, show them spices and 
potassium-rich food choices to make 
more often to get more nutrient 
benefits including heart healthy 
antioxidants instead of defaulting to 
a potassium chloride salt substitute.

There are certain medical 
conditions in which potassium needs 
may be reduced including those with 
chronic kidney disease, individuals on 
ACE inhibitors, and those who take 
potassium sparing diuretics.1

For those who need to monitor 
or decrease their potassium intake, 
consider: 

• Swap their usual dairy milk or 
yogurt for almond or other 
plant choices. (Note: Some plant 
alternatives such as Oatly oat milk 
are fortified with potassium and 
will contribute potassium intake 
approximately equivalent to dairy.)

• Educate clients on reading nutrition 
facts panels—specifically to look at 
nutrition facts as well serving size—
and recommend limiting foods that 
list >10% of the DV for potassium 
per serving. 

• Encourage clients to direct attention 
to ingredient labels and identify 
potassium-containing additives 
which may include dipotassium 
phosphate, potassium sorbate, etc.

• For potassium-rich vegetables like 
potatoes, recommend peeling, 
slicing, and soaking the vegetable in 
a large bowl of water for a few hours 
to leech some of the potassium out 
of the vegetable. Dump the soaking 
water and rinse the sliced vegetable 
in running water prior to cooking. 

Personalizing potassium 
recommendations can help your 
clients successfully reach their health 
goals and stay healthy. As you are the 
practitioner most qualified to assess 
their total nutrition in context of their 
current health, lifestyle, and dietary 
preferences, offering this service is 
your competitive advantage. We hope 
that this article gives you insights 
into why and how to do this more 
effectively.
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o maintain health for the whole body and all its

 organs.
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Paige Needles is a 
registered dietitian who 
recently completed her 
master’s degree in May 
2021 from the University 
of Southern California’s 
Coordinated Program in 
Nutrition and Dietetics. 
Paige takes a holistic 

and functional approach to nutrition and plans 
to open her own virtual practice. Her goal is to 
continue bridging the gap between nutrition 
and mental health.

In order to adequately address the 
ongoing prevalence of anxiety 
and depression, consideration 

of alternative and complementary 
treatments is needed. Conventionally, 
physical and mental health are treated 
in isolation. Licensed therapists are 
not trained to consider nutrition 
and therapy alone may not be 
sufficient. In psychiatry, rarely is 
nutrition and lifestyle considered a 
first line of defense over prescription 
medications. Individuals with 
anxiety and/or depression may 
benefit from dietitian-led, adjuvant 
nutrition therapy as part of a 
collaborative mental health care 
model.1 By working together as a 
multidisciplinary team, dietitians 
and mental health professionals can 
improve treatment outcomes of these 
multifactorial conditions.1 

Nutrient imbalances, such as 
amino acid deficiencies among 
others, could be the sole or 
partial contributor to someone’s 
anxiety and/or depression due to 
inadequate substrate availability 
for neurotransmitter synthesis.2 In 
addition, specific micronutrient 
cofactors are needed to support these 
biochemical reactions.3 Inadequate 
nutrient intake is common with our 
energy-dense yet nutrient-poor 
standard American diet. Other 
causes of deficiencies include 
medications, malabsorption, or 
genetics. For example, individuals 
with polymorphisms in the 
methylenetetrahydrofolate reductase 
(MTHFR) gene may have reduced 
folate synthesis which is needed 
in the production of serotonin.3,4 
A dietitian can investigate the 
source of a potential deficiency and 
intervene through diet alterations, 
gastrointestinal support, and/or 
supplementation. 

Anxiety and depression are 
common comorbidities that share 

both symptomatology and medical 
interventions. At least half of those 
diagnosed with depression also 
suffer from an anxiety disorder.5 
Serotonin and gamma-aminobutyric 
acid (GABA) are the two major 
neurotransmitters associated with 
depression and anxiety and are 
the target of selective serotonin 
reuptake inhibitors (SSRIs) and 
benzodiazepines, respectively.6,7 
These largely prescribed medications 
come with potential adverse side 
effects, tolerance, dependency, 
withdrawal difficulty, and risk for 
relapse or combination overdose.8-10 
Although 1 in 10 Americans are 
on antidepressants,11 the demand 
for nonpharmaceutical options is 
increasing.1 Supplementing with 
L-tryptophan, 5-hydroxytryptophan 
(5-HTP), or GABA, the amino acid 
precursors to serotonin and GABA, 
is believed to naturally increase 
synthesis of these neurotransmitters 
and therefore their mood-boosting 
and relaxation-enhancing effects.7 

Tryptophan is an essential amino 
acid found in animal protein such as 
chicken, turkey, and cheese and some 
plant-based sources like tofu, sesame 
seeds, pumpkin seeds, and peanuts. 
Once in the body, L-tryptophan is 
converted to 5-hydroxytryptophan (5-
HTP) by the tryptophan hydroxylase 
enzyme which also relies on folate 
(vitamin B9) as a cofactor.3 Then, 
5-HTP is decarboxylated to serotonin 
with the aid of pyridoxine (vitamin 
B6) as a cofactor.3 Inadequate 
substrate/cofactors, stress, insulin 
resistance, excess estrogen, and age 
all inhibit the rate-limiting enzyme 
5-HTP suggesting the need for a 
holistic approach.3 Derived from the 
Griffonia simplicifolia plant,12 5-HTP 
can be taken as a supplement itself, 
bypassing the need for tryptophan. 
GABA is found naturally as an amino 
acid in foods such as tea, tomatoes, 
soybeans, and rice. It can also be 
produced via fermentation by lactic 
acid bacteria.13 In the body, glutamic 
acid is converted to GABA via the 
glutamate decarboxylase enzyme 
using vitamin B6 as a cofactor.3 

It is debated whether or not 
these amino acids, taken via food 
or supplements, cross the blood-
brain barrier (BBB) in order to impact 
the neurotransmitter composition. 
More evidence exists for the ability 

of purified or biosynthetic versions 
of these amino acids to cross the 
BBB versus simply increasing intake 
of foods that contain them.14 For 
example, tryptophan competes with 
other amino acids for the transport 
system into the brain, and because 
tryptophan is the least abundant 
essential amino acid, the other amino 
acids prevent tryptophan from 
crossing.15 

Methods to reduce competition 
include isolating tryptophan or 
pairing it with a simple carbohydrate. 
An insulin response will lower the 
levels of all amino acids in the blood 
except for tryptophan because it 
is the only amino acid bound to 
protein.15 Unlike tryptophan, 5-HTP 
can freely cross the BBB because it 
does not need a transport system 
to enter and therefore will not be in 
competition with other molecules.16 
There is evidence that GABA 
produced by bacterial fermentation 
crosses the BBB.17,18 Whether or not 
food-source GABA enters the brain 
has yet to be determined. Still, non-
isolated GABA and tryptophan are 
present in the enteric nervous system 
and could potentially affect mood 
through the gut-brain axis.19

A review of the literature on 
tryptophan, 5-HTP, and GABA shows 
promise for the use of these amino 
acids as nutraceuticals for anxiety 
and depression. Supplementation 
of tryptophan and the 5-HTP 
intermediate is proposed as an 
alternative means to raise serotonin 
levels and therefore mood.7 One of 
the earlier studies on tryptophan 
by Thomson et al (1982) compared 
3 g of L-tryptophan, amitriptyline 
(antidepressant), a combination of 
L-tryptophan and amitriptyline, and a 
placebo for 12 weeks and measured 
depression on the Hamilton scale 
and a global rating of depression for 
115 subjects.20 They found that 3 g 
of tryptophan was more effective 
than the placebo at reducing 
depression scores and as effective 
as amitriptyline.20 The amitriptyline 
group had more subjects drop out 
due to side effects than the other 
three groups and had significantly 
increased heart rates, a reported side 
effect of the medication.20 

Soon after this promising early 
research, L-tryptophan was falsely 
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linked to eosinophilia-myalgia 
syndrome (EMS) before the discovery 
of an impurity in the supply was 
found to be responsible.21 This 
incident is likely responsible for 
the gap in research on tryptophan. 
Not too long after, interest in this 
amino acid for mood disorders was 
restored by researchers who found 
evidence for tryptophan as an 
effective treatment for premenstrual 
dysphoria (which includes anxiety, 
depression, and irritability among 
other symptoms) and social anxiety 
while speaking in public.21,22

The most recent study on 
tryptophan by Lindseth, Helland, and 
Caspers (2015) compared high- vs 
low-tryptophan diets on anxiety, 
mood, and depression in 25 college 
students using a crossover design.23 
The low-tryptophan diet included 
less than 5 milligrams per kilogram 
of body weight per day for four 
days while the high-tryptophan diet 
had greater than 10 milligrams.23 
The high-tryptophan group had 
significantly lower anxiety scores 
(p=0.4), significantly lower irritability 
scores (p=0.05), and significantly 
higher positive mood scores (p=0.01) 
compared to the low-tryptophan 
group.23 The low-tryptophan group 
even reached depression ranges on 
the Zung’s Self-Rating Depression 
Scale (p=0.02).23 However, when 
salivary cortisol was measured there 
were no significant differences.23 
Research has found GABA may be a 
better option for lowering cortisol.24,25 

The dosages of tryptophan used 
in available trials ranged from 2 to 6 
grams per day. A safe starting dose 
would be 500 mg, taken two to three 
times per day, not to exceed 6 grams 
total.26 Pairing tryptophan with a 
simple carbohydrate (without other 
proteins) can increase its effectiveness 
by decreasing competition across the 
BBB.15 

As an intermediate between 
tryptophan and serotonin, 5-HTP 
is favored in the literature because 
of its easier conversion to the 
neurotransmitter and known ability 
to cross the BBB. Like tryptophan, 
research on 5-HTP sparked in the 
1970s. A meta-analysis by Javelle et 
al (2020), comprised of mostly the 
research on 5-HTP and depression 
from the 1970s, showed initial 
promise.12 From the seven studies that 
met their inclusion criteria, they found 

a “mean drop in Hamilton Rating Scale 
for Depression scores of 12.7 points,” 
a change great enough to go from a 
depressed range to a healthy range.12 
 

A 2012 study compared 5-HTP and 
fluoxetine, an SSRI, in 70 outpatients 
with depression.27 One group took 
150 mg 5-HTP three times per day for 
two weeks, increased to 300 mg for 
the third week, and then remained 
on 400 mg at week four and on.27 
The other group started with 20 mg 
fluoxetine for the first two weeks and 
then increased to 30 mg and 40 mg.27 
Both groups experienced significant 
reductions of depression scores 
on the Hamilton Rating Scale for 
Depression with a mean reduction of 
5.066 at two weeks, 9.33 at five weeks, 
and 12.7 at eight weeks for the 5-HTP 
group and a mean reduction of 7.00 
at two weeks, 12.16 at four weeks, and 
14.9 at eight weeks in the fluoxetine 
group.27 There was no significant 
difference in mean reduction of 
depression scores between groups 
suggesting 5-HTP is as effective as the 
SSRI.27

Two additional studies looked 
at 5-HTP for anxiety by comparing 
response of a supplemental group 
(200 mg) versus a placebo group to 
induced panic by cholecystokinin-
tetrapeptide (CCK-4) injection or 
CO2 challenge.28,29 After the CCK-4 
injection, the 5-HTP group had 3 
panic attacks versus 7 in the placebo.28 
Interestingly, panic rate and cognitive 
symptoms were significantly lower 
in females after the 5-HTP compared 
to placebo (p=0.016 and p=0.02 
respectively).28 In the study using 
the CO2 challenge, the groups were 
divided into subjects with pre-
existing panic disorder and those 
without29; and 5-HTP appeared to be 
more effective in the group with panic 
disorder resulting in 3 panic attacks 
in the 5-HTP group versus 9 in the 
placebo.29 For the non-panic disorder 
group, equal panic attacks (2) in both 
groups were documented.29 These 
findings suggest 5-HTP may prevent 
panic attacks when exposed to an 
anxiety-provoking stimulus, perhaps 
with better effectiveness in women 
and individuals with a history of panic 
disorder. 

For 5-HTP, 50 to 100 mg taken 
two to three times per day is a well-
tolerated dosage.26,30 It can be taken 
with or without food. Side effects to 
watch out for include nausea, upset 

stomach, and drowsiness. An enteric-
coated capsule can help prevent an 
upset stomach. Individuals currently 
taking an SSRI should not supplement 
with tryptophan or 5-HTP unless 
medically supervised due to the risk 
of excess serotonin and the possibility 
of serotonin syndrome.23 

More research is available on 
GABA supplementation, especially 
for its effect on stress and nervous 
system reactivity. In a state of 
anxiety, the brain experiences over-
excitation and communication 
between neurons that can show up 
as irritability, restlessness, insomnia, 
and intense worrying.3 GABA inhibits 
and therefore reduces the impulse 
transmission which calms excess 
activity.7 This activity reduction via the 
GABAergic system can be achieved by 
benzodiazepines, however a review 
of the literature indicates amino acid 
supplementation of GABA may be 
a safer alternative while producing 
similar effects. 

Multiple studies utilized an 
electroencephalogram (EEG) to 
measure brain waves after intake 
of GABA. When measuring alpha 
(associated with a calm state) and 
beta (associated with a stressed state) 
brain waves in 13 healthy adults, a 
significant increase in alpha waves 
and a decrease in beta waves was 
observed in a test group that received 
a beverage containing 100 mg GABA 
from fermentation compared to the 
control.17 When the same markers 
were measured after a stress-inducing 
task in a different study, the group 
that received 100 mg of GABA had a 
smaller decrease in both alpha and 
beta band power than the placebo 
group at the 30 minute mark (p 
<0.05).18 It is known that GABA 
reaches peak blood levels around 30 
minutes therefore effects like this can 
be measured quickly.31 So while the 
decrease in wave activity occurred 
in both groups as a response to the 
mental task, it appeared that GABA 
slowed the process.18 
 

A similar pattern was found when 
measuring heart rate variability (HRV) 
and salivary chromogranin A (CgA), 
a marker for stress that precedes 
cortisol, after a stress-inducing mental 
task.24 Both the GABA group and 
placebo group experienced a reaction 
to the task evidenced by an increase 
in HRV and a decrease in HFnu, a 
measurement of parasympathetic 
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activity.24 By the second reading, only 
a few minutes after the first, the low-
frequency/high-frequency ratio (LF/
HF), which increases under stress, was 
significantly lower (p <0.05) and the 
HFnu significantly higher (p <0.05) 
in the GABA group compared to the 
placebo.24 Further evidence for an 
increased parasympathetic response 
from GABA is seen in two additional 
studies.32,33 While GABA did not stop 
the stress, it seems to have helped 
the test group recover from the test 
much faster. When assessing CgA, 
the placebo group’s levels increased 
after the tests significantly (p <0.05), 
but the GABA group’s did not.24 This 
again, confirms the potential stress-
reducing effects. Further evidence 
for this marker of stress reduction 
was seen in an additional study that 
included a stress inducer.25 CgA levels 
were significantly lower in the GABA 
group than control after the task as 
well (p<0.01 during first half; p<0.05 
during second half ).25 Salivary cortisol 
levels were also significantly lower in 
the GABA group (p<0.05 during first 
half; p<0.01 during second half ).25

It is important to include that 
another study did not find differences 
between HRV and subjective stress 
between groups; however, the dose 
of GABA given was small (1.75 mg) 
and both groups consumed their 
dose (or no dose) in tea, already 
known for its calming properties.34 
Still, a number of the studies that used 
subjective ratings showed perceived 
improvements of mood18 and sleep31 
and perceived decrease in fatigue, 
localized physical discomfort, and 
difficultly concentrating.”25

Most of the studies provided GABA 
in doses ranging between 30 mg 
and 100 mg. A starting dose of 125 
mg per day, given sublingually, and 
increasing up to three times per day 
is a general guideline.26 Start at the 
lowest possible dose and increase as 
needed. Do not exceed 750 mg per 
day.26 Because GABA is an amino acid, 
it is best to take it separately from 
meals or snacks containing protein. 
GABA should not be taken by those 
with pre-existing low blood pressure 
as it may lower it further. Watch for 
mild side effects such as nausea, upset 
stomach, headaches, and sleepiness; 
and discontinue use with adverse 
reactions. 

Generally, 3 to 6 months of 
supplementation is adequate, 

with some individuals needing 
up to 1 year.26 It is always worth 
recommending that the client speak 
to their doctor before starting a 
new supplement, especially if he or 
she has existing medical conditions 
and/or medications. If cleared, only 
one amino acid should be trialed 
at a time before adding additional 
treatments to accurately monitor the 
response. As always, a dietitian should 
recommend trusted, high-quality 
supplements. Based on the research, 
tryptophan or 5-HTP may be better 
for individuals who report symptoms 
associated with low serotonin that 
occupy the “mental” realm such as 
low mood, excessive worrying, and/
or ruminating thoughts. Those that 
report more physical symptoms 
such as increased heart rate, muscle 
tension, and general nervousness 
may experience better relief starting 
with GABA supplementation. A 
nutrient-dense diet, with adequate 
B vitamins in particular, will support 
the substrate-to-neurotransmitter 
conversion. 

One critique of the literature on the 
seven trials for tryptophan and 5-HTP 
and eight trials for GABA included in 
this report is the small sample sizes 
used throughout at a range of 7 to 
115 subjects. Also to note, seven 
out of the eight trials on GABA were 
conducted in Japan. This is likely due 
to the tendency for Eastern research 
to consider alternative therapies 
before they are accepted in the 
West. Application of the research to 
a larger population and alternative 
demographics is needed to better 
generalize the results. Fortunately, 
nutritional psychiatry continues to 
gain attention as a result of increasing 
research that supports the link 
between diet and mental health. 

This article seeks to inspire 
continued work in this field because 
amino acids are just one avenue of 
nutrition currently being researched 
to support anxiety and depression. 
Other nutrients correlated with 
anxiety and depression that were 
not covered in this review include 
zinc, vitamin D, B12, omega-
3s, and magnesium as well as 
various micronutrients and herbal 
supplements. 

Due to the prevalence of mental 
illness, it is highly likely a dietitian will 
interact with a client or patient with 
anxiety or depression. Knowing what 

dietary indicators to look for during 
an assessment may help reveal an 
otherwise unsuspected contributor 
to the disorder. This review presents 
amino acid supplementation of 
tryptophan, 5-HTP, and GABA as safe 
and tolerable options for individuals 
seeking natural alternatives to 
traditional anxiety and depression 
treatments. 
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Using an Erythrocyte Fatty Acid 
Fingerprint to Predict Risk of All-
Cause Mortality: The Framingham 
Offspring Cohort

 
According to a new study 

published in The American Journal of 
Clinical Nutrition, levels of omega-3 
fatty acids in the erythrocytes are as 
good a predictor of mortality from 
any cause as smoking. The study used 
data from the Framingham Offspring 
Cohort, which has been monitoring 
residents of this Massachusetts town 
since 1971. 

 
The study analyzed data on blood 

fatty acid levels in people over the 
age of 65 (n=2240) for an average of 
11 years. Researchers examined 28 
fatty acid percentages of total fatty 
acids with all-cause mortality. They 
compared this to prediction using 
8 standard risk factors (age, sex, 
total cholesterol, HDL cholesterol, 
hypertension treatment, systolic 
blood pressure, smoking status, and 
prevalent diabetes).

 
Out of the 28 fatty acid metrics, 

4 appeared as significant predictors 
of all-cause mortality. In age- and 
sex- adjusted models, using these 4 
fatty acid metrics was at least as good 
at predicting all-cause mortality as 
a model including the remaining 6 
standard risk factors.

 
Researchers concluded having 

higher levels of these acids in the 
blood as a result of regularly including 
oily fish in the diet, increases life 
expectancy by almost five years. For 
comparison, being a regular smoker 
takes 4.7 years off of typical life 
expectancy. 

 
Interestingly, researchers also 

found that saturated fatty acids in 
the blood, traditionally associated 
with cardiovascular risk, in this case 
indicated longer life expectancy. 

 
McBurney MI, Tintle NL, Vasan RS, Sala-Vila 
A, Harris WS. Using an erythrocyte fatty 
acid fingerprint to predict risk of all-cause 
mortality: the Framingham Offspring Cohort. 
Am J Clin Nutr. 2021;114(4):1447-1454. 
doi:10.1093/ajcn/nqab195

 

Dietary Potassium and 
Hyperkalemia

 
In traditional dietetics, patients 

with chronic kidney disease (CKD) 
are commonly advised to restrict 
dietary potassium intake to treat and 
prevent hyperkalemia. However, high 
potassium intake through whole 
foods has been associated with 
improvements in blood pressure 
and there are other benefits to 
consuming a whole foods plant-
based diet. 

 
Melanie Betz, MS, RD, CSR, and 

Milda Saunders, MD, conducted an 
analysis to assess the relationship 
between potassium intake and 
serum potassium levels. Results 
were reported during the NKF virtual 
Spring Clinical Meetings 2021 in a 
post titled Dietary Potassium Does 
Not Correspond to Hyperkalemia. 
Their methods involved using online 
food frequency questionnaire results 
from a previous study to compare to 
laboratory data in medical records. 
Hyperkalemia was defined as one or 
more instances of potassium >5.3 
mEq/L in the previous year. The study 
population (n=63) was 52% male 
and 60% had CKD stage 3. Average 
eGFR was 31 mL/min/1.73m2, 
average serum potassium level was 
4.5mEq/L, and 27% had a history of 
hyperkalemia. Average potassium 
intake was 1851 mg (the amount 
found in 4 medium bananas).

 
The two researchers found no 

correlation between potassium 
intake and serum potassium. 
Interestingly, in a subanalysis of 
patients with CKD stage 4 or 5 (n=25), 
dairy, potatoes, and tomatoes were 
inversely correlated with serum 
potassium–yet these are commonly 
limited foods for this population. 

 
Although a small research project, 

this is a promising step in shifting 
chronic disease care from limiting 
particular nutrients or foods to 
focusing instead on diet quality 
overall. Dietitians can watch for 
prominent factors in hyperkalemia 
like acidosis, constipation, and 
blood sugar balance, rather than 
only focusing on limiting higher 
potassium fruits, vegetables, and 
whole grains. 

 

Betz M, Saunders M. Dietary potassium does 
not correspond to hyperkalemia. Abstract 
of a poster presented at the National Kidney 
Foundation virtual Spring Clinical Meetings 
2021 (Abstract #337), April 9, 2021.

 
Vitamin K intake and 
Atherosclerotic Cardiovascular 
Disease (ASCVD) in the Danish Diet 
Cancer and Health Study

 
Published in the Journal of 

the American Heart Association, 
a new study sheds light on the 
importance of vitamin K beyond 
coagulation. Researchers performed 
a prospective cohort study using 
participants from the Danish Diet, 
Cancer, and Health Study with no 
prior ASCVD. Participants completed 
a food frequency questionnaire 
at baseline and were followed up 
for hospital admissions of ASCVD; 
ischemic heart disease, ischemic 
stroke, or peripheral artery disease. 
Among 53,372 Danish citizens with 
a median age of 56, during 21 years 
of follow-up 8,726 individuals were 
hospitalized for any ASCVD. 

 
Compared with participants 

with the lowest vitamin K1 intakes, 
participants with the highest 
intakes had a 21% lower risk of an 
ASCVD-related hospitalization. This 
relationship extended to vitamin K2 
intake; the risk of an ASCVD-related 
hospitalization for participants with 
the highest intakes was 14% lower 
than participants with the lowest 
vitamin K2. Despite their drastically 
different sources, both vitamins 
reduced risk; vitamin K1 is typically 
derived from vegetables and vitamin 
K2 is typically derived from meat, 
eggs, and fermented foods. 

 
This study contributes to growing 

evidence that intakes of vitamin 
K above the current guidelines 
for proper coagulation can afford 
further protection against the 
development of other diseases, such 
as atherosclerosis. 

 
Bellinge JW, Dalgaard F, Murray K, et al. 
Vitamin K intake and atherosclerotic 
cardiovascular disease in the Danish Diet 
Cancer and Health Study. J Am Heart 
Assoc. 2021;10:e020551. doi:10.1161/
JAHA.120.020551

Vivianne Swart, MPH, RD, E-RYT 500



Magnesium, an alkaline earth 
metal, is the sixth most 
abundant element in the 

earth’s crust, the fifth most abundant 
element in seawater, and the 11th 
most abundant element in the 
human body.1 It  is the second most 
prevalent intracellular cation.2,3 Total 
body magnesium in adults has been 
estimated at 24g with 53% located 
in bone and 46% found in muscle 
and soft tissue. The remaining 1% is 
found extracellularly in serum and 
in red blood cells (RBCs). One third 
of skeletal magnesium functions as 
an exchangeable  reservoir used to 
maintain physiologic extracellular 
magnesium levels.4,5     

An essential mineral, magnesium 
is a cofactor for over 600 enzymes2,6 
involved in hundreds of metabolic 
reactions including, both aerobic 
and anaerobic energy production; 
synthesis of nucleic acids, proteins, 
and the body’s master antioxidant  
glutathione; metabolism of 
carbohydrates and lipids; and calcium 
and potassium ion transport across 
cell membranes, which impacts 
nerve impulse conduction, muscular 
contractions, and normal heart 
rhythm.2,4-9 Methyl group transfer 
and release of neurotransmitters 
are also magnesium-dependent, 
and magnesium plays a role in the 
structural development of bone, 
glucose homeostasis, and blood 
pressure regulation.2,5,8,9

Low levels of magnesium 
have been linked to chronic and 
inflammatory diseases including 
Alzheimer’s, asthma, insulin resistance 

and type 2 diabetes, hypertension, 
cardiovascular disease, stroke, 
osteoporosis, and attention-deficit/ 
hyperactivity disorder, among others.9 
Migraines have also been linked 
to low serum magnesium levels, 
and magnesium supplementation 
has been shown to decrease 
the frequency and severity of 
headaches.2,9 Inadequate magnesium 
intake and hypomagnesemia have 
been associated with elevated serum 
C-reactive protein, which is suggestive 
of systemic inflammation.10 
Additionally, magnesium 
supplementation has been suggested 
as an effective adjuvant to anti-
depressive therapies as a result of 
the mood-improving potential of 
magnesium compounds.11,12

This article will provide an 
overview of magnesium absorption 
and excretion, causes of magnesium 
deficiency, laboratory assessment, 
and supplementation options. RDNs 
are uniquely qualified to assess the 
risk of magnesium deficiency based 
on intake, presence of disease and/
or  inflammatory conditions, and 
biochemical indices, and to develop 
a patient-specific nutrition care 
plan that addresses prevention and 
treatment or repletion through oral 
diet and oral, enteral, or parenteral 
supplementation.

Absorption and Excretion of      
Magnesium

Magnesium homeostasis is 
achieved by the intestines, bones, 
and kidneys.9,13,14 Magnesium is 
absorbed throughout the small 
intestine and colon (11% in the 
duodenum, 22% in the jejunum, 56% 
in the ileum, and 11% in the colon).15 
Both active and passive transport 
systems are utilized by the intestine 
for magnesium absorption.9,15 
Active transport of magnesium via 
transient receptor potential channel 
melastatin members occurs mostly in 
the distal small intestine and colon. 
These transport receptors also play 
a role in calcium absorption.5 Since 
receptors can become saturated, 
this mechanism of absorption is 
responsible for approximately 10% to 
20% of magnesium absorption when 
assuming adequate magnesium 
intake.15 Most magnesium absorption 

(80% to 90%) occurs via passive 
absorption mediated by specific 
proteins through the tight junctions 
of the intestinal lumen.15

Only about 25% to 75% of enteral 
magnesium is absorbed.9 The 
percentage of magnesium absorbed 
is relative to the overall intake of 
magnesium from diet or supplements 
and to magnesium status,14,15 with 
higher rates of absorption occurring 
when a patient is experiencing 
magnesium deficiency.13 Any enteral 
magnesium not absorbed is excreted 
in feces.9 Plasma magnesium is 
filtered through the kidneys, and 
about 95% is reabsorbed, with 
the remaining 3% to 5% being 
excreted via the urine.9,14 The loop of 
Henle is where most of the filtered 
magnesium is reabsorbed.9 The 
reabsorption or urinary excretion of 
magnesium is determined by many 
factors including intake, magnesium 
status, medications, hormones, renal 
function, and chronic conditions.15 
In addition, magnesium excretion 
follows a circadian rhythm with 
most magnesium being excreted 
at night.5 The reabsorption of 
magnesium is proportional to 
sodium reabsorption.14 Chronic renal 
conditions and renal insufficiency can 
alter the kidneys’ ability to excrete 
magnesium to maintain homeostasis, 
resulting in toxicity.9

Causes of Magnesium Deficiency 

Magnesium deficiency is common 
among the general population 
and is often unrecognized because 
clinical signs or symptoms may 
not be present.5,16 The most 
common cause of deficiency is 
inadequate magnesium intake.5 
It is estimated that 56% to 68% 
of Americans have lower than 
recommended magnesium intakes, 
and many are consuming <50% of 
the Recommended Dietary Allowance 
(RDA).9,16–18 Foods high in magnesium 
include nuts, seeds, whole grains, 
and leafy green vegetables, but 
none of these are consumed in 
amounts high enough to meet the 
recommended intakes. Magnesium 
content of selected foods as part of a 
mineral-modified diet is included in 
the supplementation section of this 
article.
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Nuts, seeds, and grains contain 
phytic acid which chelates with 
calcium, iron, magnesium, and 
zinc and can lower the amount of 
absorbable magnesium these foods 
provide.16 In addition, the amount 
of magnesium in these foods has 
declined significantly over the past 
several decades.17 There are several 
reasons for the decline in magnesium 
content of foods in the American 
diet. Pesticides and fertilizers 
with competing elements such as 
potassium, calcium, sodium, and 
ammonium can lead to magnesium 
depletion in plants.16,19 About 60% 
of the American diet is processed 
foods.15 Food processing can 

decrease the amount of magnesium 
in a food by 80% to 90%.15,17,20 In 
addition, cooking and boiling fruits 
and vegetables decreases their 
magnesium content.16 Water provides 
about 10% of the daily magnesium 
intake for many individuals, but 
softening or purifying water removes 
much of its magnesium.9,15 Much 
of the US water supply has fluoride 
added, and fluoride binds to 
magnesium so that the magnesium 
is not absorbed.15 All of these factors 
make it difficult to meet average 
recommended needs for magnesium 
through diet alone.

Other factors contributing to 
magnesium deficiency include 
increased demands for  magnesium 
related to increased excretion                           
and decreased absorption. Caffeine 
has a diuretic effect and increases 
urinary excretion of magnesium.21 
Sweat and urine during endurance 
exercise increase magnesium losses,17 
and magnesium absorption decreases 
significantly with increasing age.16

Decreased serum magnesium 
is associated with a higher rate 
of mortality in hospitalized             
postoperative patients, so 
assessment of magnesium status 
is recommended during the care 
of critically ill patients, particularly 

those with chronic conditions.5 Table 
1 outlines chronic conditions that 
place patients at risk for magnesium 
deficiency. The prevalence of 
magnesium deficiency in hospitalized 
patients is about 9% to 65%.5 In the 
critical care setting, gastrointestinal 
and renal losses related to medical 
conditions and treatments, 
including medications, contribute to 
magnesium deficiency.14 Increased 
gastrointestinal losses of magnesium 
occur with chronic vomiting, long-
term nasogastric suctioning, chronic 
diarrhea, chronic malabsorption 
conditions,  pancreatitis, and 

intestinal resections.14 Increased 
renal losses of magnesium can occur 
with sodium-containing intravenous 
fluids or parenteral nutrition 
since magnesium reabsorption 
in the proximal tubule of the 
kidney is proportional to sodium 
reabsorption.14 The most significant  
cause of increased renal losses 
is related to potassium-wasting 
diuretic use, because potassium and 
magnesium homeostasis are closely 
related.13-15 It is also important to 
note that many chronic conditions 
result in vitamin D deficiency and that 
magnesium absorption is impaired by 
vitamin D deficiency.16

In addition to diuretics, drugs 
associated  with magnesium 
deficiency include proton 
pump inhibitors, antimicrobials, 
immunosuppressants, and cardiac 
medications. While potassium-
wasting diuretics increase renal 
excretion of magnesium,5,16 the use 
of proton pump inhibitors impairs 
absorption of magnesium by 
inhibiting the transporters.14 See Table 
2 for medication interactions that 
contribute to magnesium depletion 
or cause hypermagnesemia.

Chronic latent magnesium 
deficiency, defined as a total body 
magnesium deficit despite serum 
levels within the reference range, is a 
subclinical deficiency in magnesium 
which has been attributed to 
inadequate intakes of magnesium 
(related to decreased magnesium 
levels in the food supply and 
high intakes of processed foods), 
decreased absorption from bowel 
diseases, and increased excretion 
from diabetes (due to chronic 
wasting via the kidneys or drug 
interactions). In order to maintain 
serum levels within physiologic range, 
magnesium from bones is slowly 
leached into the serum.3,22 Chronic 
latent magnesium deficiency has 
been associated with cardiovascular 
diseases, malignant tumors, kidney 
stones, dyslipidemia, premenstrual 
syndrome, and psychiatric disorders.5 
It has been estimated that more than 
25% of Americans may have chronic 
latent magnesium deficiency.22 
Magnesium deficiency has been 
implicated  in electrolyte, neurologic, 
musculoskeletal, and inflammatory 
disorders, as well as in osteoporosis, 
metabolic syndrome, and type 2 
diabetes.9,22

Table 1. Risk factors for magnesium deficiency
Decreased intake          Increased renal excretion
• Consuming a diet high in processed foods
• Malnutrition
• Anorexia nervosa
• Long-term parenteral nutrition without
   magnesium

• Renal tubular defects/nephritis
• Post-renal transplant
• Metabolic acidosis:
  – Alcoholisum
  – Diabetic ketoacidosis
  – Starvation
• Chronic intravenous fluids
  containing sodium
• Hyperthyroidism
• Hyperaldosteronism
• Hypercalcemia
• Elderly
• Drug-induced (diuretics,
  antibiotics)

Decreased absorption or increased GI losses    Increased needs/increased losses
• Inflammatory bowel disease
• Celiac disease
• Intestinal and biliary fistulas
• Pancreatitis
• Vitamin D deficiency
• Severe or chronic diarrhea
• Prolonged vomiting
• Prolonged nasogastric suctioning
• Bowel resection/short bowel syndrome/
   intestinal failure
• Elderly
• Drug-induced (proton pump inhibitors)

• Stress (physical and emotional)
• Severe burns
• Cardiopulmonary bypass surgery
• Prolonged exercise (sweat losses)
• Excessive lactation
• Excessive heat (sweat losses)
• High dose calcium
   supplementation
• High dose vitamin D
   supplementation
• High caffeine intake

Data from de Baaij JH, Hoenderop JG, Bindels RJ. Magnesium in man: implications for health and disease.
Physiol Rev. 2015;95:1–46. doi:10.1152/physrev.00012.2014; Jahnen-Dechent W. Ketteler M. Magnesium basics.
Clin Kidney J. 2012;5:i3–i14. doi:10.1093/ndtplus/sfr163; Hansen BA, Bruserud Ø. Hypomagnesemia in critically
ill patients. J Intensive Care. 2018;6:21–32. doi:10.1186/s40560-018-0291-y; Outhoff K. Magnesium: effects on
physical and mental performance. Professional Nursing Today. 2016;20:7–9.
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Signs and Symptoms of Magnesium 
Deficiency

Early signs and symptoms 
of magnesium deficiency are 
nonspecific, and as a result the 
deficiency may not be recognized.9,16 
In the clinical setting, magnesium 
deficiency may be secondary to 
a chronic disease or medication, 
so the signs or symptoms may be 
masked.14 Early signs and symptoms 
include appetite loss, nausea, 
vomiting, muscle weakness, and 
lethargy.9 It is important to evaluate 
intake of magnesium and the early 
signs and symptoms of magnesium 
deficiency, and to suspect magnesium 

deficiency in patients, because 
subclinical magnesium deficiency 
is a predisposing factor for chronic 
inflammation, which is associated 
with chronic diseases.10

As the deficiency progresses, its 
signs and symptoms become more 
serious and specific. Altered nerve 
conduction and increased excitability 
cause tremors, muscle spasms, 
muscle cramps, tetany, seizures, 
apathy, and coma.9,14,17,20 Cardiac 
arrhythmias can occur with more 
advanced magnesium deficiency.9,14,17 
Biochemical abnormalities seen in 
patients with magnesium deficiency 

include hypocalcemia, hypokalemia, 
and hypovitaminosis D.14,17 Correction 
of deficiency usually requires long-
term enteral supplementation, 
since excessive enteral intake of 
magnesium results in diarrhea.16 
Intravenous magnesium should only 
be used, with caution, for immediate 
correction.20

Magnesium and Vitamins

Activation of vitamin D within the 
liver and kidneys is dependent on 
the bioavailability of magnesium.6,13,24 
Activated vitamin D in turn increases 
intestinal magnesium absorption.6 
Vitamin D deficiency is common 

and has been implicated in the 
development of multiple chronic 
diseases as well as linked to overall 
mortality.6,13,24 Magnesium intakes, 
whether from diet or supplements, 
have been inversely associated with 
the risk of vitamin D deficiency and 
insufficiency,24 and magnesium 
supplementation has been shown 
to reverse resistance to vitamin 
D treatment in individuals with 
rickets.6,24 It should be noted that 
large doses of vitamin D can induce 
magnesium depletion.13 Because 
magnesium and vitamin D interact 
in a coordinated manner, a balance is 
needed for optimal functioning.

In addition to vitamin D, 
magnesium is involved in the 
activation and utilization of B vitamins 
including thiamine.9 Magnesium 
functions as an essential cofactor for 
transketolase, an enzyme involved 
in the pentose phosphate pathway. 
Thiamine deficiency decreases 
transketolase activity.25

Laboratory Assessment

Serum total magnesium 
concentration (STMC) is commonly 
used in clinical practice to assess 
magnesium status. However, serum 
levels do not correlate with tissue 
pools or with total body magnesium 
levels because only 0.3% of total body 
magnesium is found in serum.5,9,22 
Reference intervals for STMC were 
determined using data from the 
1971–1974 National Health and 
Nutrition Examination Survey. Based 
on a 95% confidence interval with a 
mean concentration of 0.85 mmol/L 
(1.7 mEq/L), the reference range 
was identified as 0.75 mmol/L to 
0.95 mmol/L (1.5-1.9 mEq/L).3,9,15,22 
Because this reference range was 
based on a normal distribution rather 
than on clinical outcomes, multiple 
researchers have called for a new 
evidence- based reference range 
which takes these clinical outcomes 
into account; and 0.85 mmol/L 
has been suggested as a more 
appropriate lower limit.3,9,22 Changes 
in STMC occur slowly over a period 
of months or longer as the biologic 
half-life for magnesium in the body 
has been estimated as approximately 
1000 hours.3

While STMC is most commonly 
used in clinical settings, RBC/
erythrocyte magnesium and urinary 
magnesium excretion have also 
been validated as biomarkers of 
magnesium status, as these measures 
all respond to dietary manipulation 
and/or supplementation.22,26,27 RBC 
magnesium concentration is typically 
higher than STMC as 0.5% of total 
body magnesium is found in RBCs 
compared with 0.3% in serum.5 
Urinary magnesium excretion, 
assessed over 24 hours, decreases 
in response to dietary deficiency, 
and values of <80 mg/day indicate 
inadequate dietary intakes, while 
excretion of 80–160 mg/day has 
been associated with magnesium 
intakes >250 mg/day. Because urinary 
excretion rapidly responds to changes 
in intake, measurements may not 

Table 2. Drug-magnesium interactions
Drug category           Drug names                      Potential mechanism    Comments
Potential for hypermagnesemia
Antidepressants          lithium carbonate, sertraline,
           amitriptyline
Potassium-sparing diuretics          amiloride, spironolactone                decreases magnesium secretion
Laxatives           magnesium citrate                    increased magnesium for  the elderly are at increased risk
                       absorption   for toxicity
Potential for magnesium toxicity
Laxatives           Epsom salt (magnesium sulfate)    intestinal magnesium overload  the elderly are at increased risk
        for toxicity
Intravenous magnesium          magnesium sulfate                    overdose (particularly if renal
                       insufficiency)
Potential for hypomagnesemia

Antimicrobials          amphotericin B, gentamycin,          renal loss
           neomycin, tobramycin,
           azithromycin, doxycycline,
           levofloxacin, ciprofloxacin,
           sulfamethoxazole, trimethoprim
           foscarnet                     GI loss
Antivirals           lamivudine, zidovudine,
           delavirdine
Antiepileptics           phenytoin, phenobarbital
Antihistamines          astemizole, terfenadine
Immunosuppressants          cyclosporine, tacrolimus                   renal loss   calcineurin inhibitors
Inhaled corticosteroids          fluticasone, flunisolide,
           triamcinolone
Corticosteroids          betamethasone,
           dexamethasone,
           hydrocortisone, prednisone
Chemotherapy          cisplatin                     renal loss
Cardiac medications          digoxin, amiodarone, quinidine,
           enalapril
H2 blockers           cimetidine, nizatidine
Proton pump inhibitors          omeprazole, lansoprazole,               decreased GI absorption  must stop before starting
           pantoprazole, rabeprazole    supplementation for
        supplementation to be effective
Diuretics           furosemide, ethacrynic                    renal loss
           acid, chlorothiazide,
           hydrochlorothiazide
Female hormones          oral contraceptives, estrogen/
           hormone replacement
Epidermal growth factor          cetuximab, panitumumab,               renal loss
receptor inhibitors (EGFR)          matuzumab

Data from de Baaij JH, Hoenderop JG, Bindels RJ. Magnesium in man: implications for health and disease. Physiol Rev. 2015;95:1–46. doi:10.1152/
physrev.00012.2014; Jahnen-Dechent W. Ketteler M. Magnesium basics. Clin Kidney J. 2012;5:i3–i14. doi:10.1093/ndtplus/sfr163; Hansen BA,
Bruserud Ø. Hypomagnesemia in critically ill patients. J Intensive Care. 2018;6:21–32. doi:10.1186/s40560-018-0291-y; Outhoff K. Magnesium: effects
on physical and mental performance. Professional Nursing Today. 2016;20:7–9.
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be indicative of magnesium status 
if recent changes in intake have 
occurred. Therefore, consideration 
of the relationship between intake, 
STMC, and urinary excretion has been 
proposed as a practical approach 
to assessing overall magnesium 
status.15,18,22

The less common magnesium 
loading test, also called the 
magnesium retention or magnesium 
tolerance test, assesses the 
percentage of parenterally (or 
sometimes  orally) administered 
magnesium retained  through 
changes in urinary excretion.5,9,14 
The loading test is thought to be a 
more accurate assessment of total 
body magnesium status than STMC 
and may be appropriate when 
chronic latent magnesium deficiency 
is suspected.9,14 The loading test 
quantifies the exchangeable reservoir 
of magnesium from bone, therefore, 
the lower the bone magnesium 
content, the more magnesium is 
retained.5,14 The test provides both 
a diagnosis of and treatment for 
potential magnesium deficiency 
and can be easily administered in 
intensive care settings, although it 
is not useful when renal dysfunction 
is present. It should be noted that 
patients with malnutrition, cirrhosis, 
diarrhea, and/or long-term diuretic 
therapy often have positive results.14

Other assessment tests used in 
research include tissue magnesium 
(muscle, bone, etc), electron probe 
for total magnesium in  tissue, 
nuclear magnetic resonance for free 
magnesium in tissue, and isotope 
studies. These tests are not typically 
available to practitioners in clinical 
settings.3,5 Serum ionized magnesium 
concentration (the biologically active 
form of magnesium) tests are also 
less frequently used than STMC.22 A 
2009 survey of participants in the 
College of American Pathologists 
proficiency testing program 
found that out of 5,485 US clinical 
laboratories offering STMC, only 
105, or less than 2%, of these 
offered serum ionized magnesium 
concentration tests.3 Because STMC 
is widely available nationwide at 
a relatively low cost and precision 
between measurement methods 
has been demonstrated, it remains 
the most frequently used targeted 
screening measure for magnesium 
status in clinical settings, despite its 
imperfect correlation with total body 

magnesium stores.22

According to the 2015 Dietary 
Guidelines Advisory Committee, 
magnesium is an under-consumed 
nutrient, with nearly 50% (or more) 
of Americans consuming less than 
the EAR.22  Nutrition interventions for 
inadequate intake may include multi- 
vitamin and mineral supplements, 
multi trace element supplement, 
or mineral supplementation with 
magnesium directly. 28  In clinical 
practice, optimizing total magnesium 
intake is safe and may provide 
benefits.5

Dietary Supplementation

Forms include powders, capsules, 
tablets, and liquids. Dosing is based 
on elemental magnesium content 
and varies by indication with total 
daily doses of 200 mg to 1000 mg 
frequently cited.34 Magnesium 
supplements are typically  taken with 
meals as taking on an empty stomach 
may result in diarrhea.34 Divided doses 
may be used to improve tolerance.

Bioavailability of supplement 
forms varies, with magnesium 
oxide generally considered to 
be the least bioavailable. Oxide, 
hydroxide, and citrate may induce 
diarrhea. Glycinate is least likely 
to cause diarrhea.13 Highly soluble 
supplement forms such as citrate, 
aspartate, lactate, and chloride are 
better absorbed.8,11,16  Magnesium can 
also be absorbed through the skin. 
Topical or transdermal creams and 
oils as well as soaking in Epsom salts 
result in variable absorption rates 
and are discussed in greater detail 
elsewhere.16,35

Conclusion

Magnesium deficiency, especially 
chronic latent magnesium deficiency, 
is  increasingly prevalent in the 
American population as a result 
of soil depletion and decreased 
magnesium content in plant-based 
foods; increased intakes of processed 
foods; and increased needs from 
inflammation, physical and emotional  
stress, drug interactions, and the 
impacts of chronic disease. RDNs 
are likely to encounter individuals 
with overt or subclinical magnesium 
deficiencies in the course of patient 
care and are well equipped to identify 
risk and implement appropriate 
interventions to treat and prevent 

further depletion of total body 
magnesium stores. They should 
practice this identification and  
implementation, as the potential 
effects of magnesium deficiency on 
body functions, quality of life, and 
clinical outcomes are  numerous and 
far-reaching.

This abridged article is reprinted 
with permission from Support Line, 
Volume 41, Vol. 2, pgs. 21-29, a 
publication of Dietitians in Nutrition 
Support, practice group of the 
Academy of Nutrition and Dietetics.
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