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Iron and the Athlete

BY PETER PEELING, ALANNAH MCKAY, RACHEL MCCORMICK' CORY DUGAN, MARC SIM

Practical Implications
@ [ron deficiency is a common nutrient disorder found in athlete populations, which can have negative

implications to training adaptation and performance

@ Female athletes appear to be at greater risks of iron deficiency than their male counterparts

® There are three core approaches to treating an iron deficiency, including dietary assessment and
intervention with whole foods, oral iron supplementation or parenteral iron treatment

@ The choice of iron treatment will be dependent on the level of iron deficiency and the course of action
should be made in consultation with a trained dietician or medical physician

Background

The dietary micronutrient, iron, significantly
contributes to numerous key processes of relevance
to exercise, which include red blood cell generation
(and therefore oxygen delivery), cellular energy
production, effective cognitive function and immune
system modulation. Accordingly, healthy iron stores
are imperative to athletes, yet iron deficiency is one
of the most common nutrient disorders presenting
in this population, with prevalence rates commonly
reported at ~10% in males and ~30% in females [Sim et
al., 2019]. However, smaller cohort studies of specific
teams of athletes (i.e., a single national league
women's soccer team) have reported prevalence rates
as high as 50% [Tan et al., 2012]. Given the importance
to many exercise-relevant processes, we must
guestion why are so many athletes iron deficient,
and also, we must question why so many athletes
are iron deficient, and also why females appear to be
at greater risk compared to their male counterparts?
The answers to these questions are complex, and
there appear to be a multitude of reasons that can
explain these problems. For instance, we know that
having excess iron stores in the body can be toxic
to our organs, and therefore the body regulates our
dietary iron absorption in a homeostatic manner via
the liver-produced peptide, hepcidin. In this process,
when the body senses too much iron, hepcidin
levels are increased to reduce iron absorption from
the gut, and conversely, when iron levels are low,
hepcidin levels are decreased to enhance our levels
of iron uptake [Nemeth & Ganz, 2009]. The problem

here is that a key driver to hepcidin elevation is
the inflammatory cytokine, Interleukin-6, which we
know is transiently increased after exercise, leading
to an elevation in hepcidin levels some 3-6 h later
[Peeling et al., 2009]. As such, it is likely that there
are periods of reduced iron absorption in athletes
during the (3-6 h) post-exercise period, which, over
time, could contribute to their compromised iron
stores [Peeling et al., 2009]. Add to this prospect that
many exercise-induced mechanisms (sweating, Gl-
tract bleeding, hemolysis, etc.) can also negatively
impact our iron stores (see [Peeling et al., 2008] for
review), and we start to realise the multitude of
factors that are at play. Notwithstanding, vegetarian
athletes have the burden of reduced non-heme iron
absorption from plant-based foods (as compared
to heme iron from meat), female athletes incur
menstrual blood losses in a cyclic fashion, and
weight sensitive/aesthetic sports have the pressures
of low energy intake which compromises the iron
content of their food. Collectively, this results in a
myriad of factors to consider. Ultimately, however,
if we are working with athletes that present with
compromised iron stores, we must first know how to
recognise a problem exists, and then the strategies
that may be used to treat it. Therefore, this paper
attempts to draw these above concepts together, and
to provide you with some contemporary approaches
to addressing an iron deficit in athlete populations.
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How do we monitor and define an iron
deficiency?

To understand how iron deficiency is diagnosed, it
is important to gain a basic understanding of the
blood markers used to assess iron status. Currently,
there is debate in the scientific literature as to
the most effective blood markers that should be
collected during routine blood screening to monitor
iron status. However, current routine practice allows
informed decisions to be made regarding iron status
on the basis of an athlete’'s serum ferritin (SF), their
haemoglobin (Hb) and their transferrin saturation
(TSAT). For context, SF provides an indication of the
body’s iron stores, with its depletion being an early
sign of iron deficiency. Such events indicate that the
athlete’s iron requirements currently exceed iron
availability, and therefore, a focus on iron intake
is required. Left untreated, depleted iron stores
can subseqguently begin to impact red blood cell
production, since iron is an essential component
of Hb, whose role is imperative for the delivery of
oxygen to the active muscle during exercise. One
conseqguence of depleted iron storesis diminished red
blood cell production, and over time, as red blood cell

STAGE 1
IRON DEPLETION

Iron stores in the bone
marrow, liver, and spleen
are depleted
SF: <35ug/L

Hb (male): >130g/L
Hb (female): >120g/L

TSAT: >16%

STAGE 2
IRON DEFICIENT NON-ANEMIA(IDNA)

Iron supply is compromised;
red blood cell production is
diminished

SF: <20ug/L

Hb (male): >130g/L
Hb (female): >120g/L

TSAT: <16%

production is severely diminished from worsening
iron deficiency (i.e., anemia), oxygen transport will
inevitably suffer, and athletic performance will be
negatively impacted. Finally, TSAT provides us a
measure of the iron transport protein, transferrin,
and its saturation with iron, which will be delivered
around the body, predominately to the bone marrow
for red blood cell production. Collectively, these
three iron markers provide an indication of an
athlete’s overall iron status, from which we can make
informed decisions on any approaches required to
treat a deficiency.

On the basis of these iron markers, current literature
proposes that iron status for athletes can be
classified into three main stages (see Figure 1). Stage
1 is characterised by a depletion in SF, although
there is often no noticeable change to Hb or TSAT
at this point. Left untreated, depleted iron stores
can progress, causing red blood cell production to
be diminished, and Stage 2 iron deficiency in the
absence of anemia presents (IDNA). Progression of
the condition from here then sees compromised red
blood cell production, whereby Hb levels fall below a
healthy status, indicating that Stage 3 iron deficient

STAGE 3
IRON DEFICIENT ANEMIA(IDA)

Anemia manifests due to
attenuated red blood cell
nroduction

SF: <20ug/L

Hb (male): <130g/L
Hb (female): <120g/L

TSAT: <16%

Figure 1. Categorization of iron status based on serum ferritin, hemoglobin and transferrin saturation. Adapted from
(Peeling et al., 2007 and Mckay et al 2022), with sex-specific hemoglobin concentrations derived from (World Health
Organisation, 2011).




RISK FACTORS TO DETERMINE THE FREQUENCY OF IRON BLOOD SCREENING IN ATHLETES

BIANNUALLY

ANNUALLY

No history of iron deficiency

No history of irregular/excessive
menses or amenorrhea

No reports of fatigue after
extended rest

Strength/power-based sports with
minimal endurance component

No iron-related dietary restrictions

No evidence of low energy
availability

No intention to undertake hypoxic
training in the next 12 months

No underlying pathology

*Female

Previous history (> 24 months) of
iron deficiency (Stage 1)

Previous history (> 24 months) of
irregular/excessive menses

Intention to undertake high
training loads especially in
endurance and team-based sports

No to minimal reports of prolonged
fatigue after extended rest

No iron-related dietary restrictions

No evidence of low energy
availability

Intention to undertake hypoxic
training in the next 12 months

QUARTERLY

Any recent history (<24 months) of
iron deficiency (Stage 1, 2 or 3)
irrespective of sex

] Any evidence of
irregular/excessive menses or
amenorrhea

High training loads in team and
endance-based sports

Reporting prolonged fatigue even
after extended rest

Reduced work capacity during
training

Unexplained poor performance
Individuals restricting sources of

dietary iron (e.g. vegetarian and
vegan) or overall caloric intake

Any evidence of low energy
availability

Intention to undertake hypoxic
training in the next 6 months

Figure 2. Risk factors for iron deficiency in athletes that should be considered when determining an appropriate iron
screening regime (adapted from Sim et al. 2019).

anemia (IDA) is now evident. Unsurprisingly, the
degree by which iron deficiency affects performance
and well-being is often related to its severity. For
example, performance and health is likely to be most
severely affected when iron stores are exhausted
and red blood cell production/Hb are significantly
compromised (e.g., Stage 3 IDA).

Given the aforementioned prevalence of iron
deficiency in athlete populations, and the impact that
such a deficiency might have on performance if left
undiscovered or untreated, it is recommended that
high-performance athletes consider, in consultation
with their sports physician, at minimum, an iron
screening on an annual basis [Sim et al., 2019, McKay
et al., 2022]. However, if risk factors predisposing
an athlete to being iron deficient are present,
more frequent assessment (such as biannually
or quarterly; Figure 2) might be considered. For
example, females with any history of iron deficiency
experiencing irregular/excessive menses are
potential candidates for more regular iron screening,
with medical practitioners likely considering the
need to have their iron status assessed every Six

months. Alternatively, irrespective of sex, if iron
deficiency has recently been recorded (i.e., in the
past 2 years) in conjunction with unexplained
prolonged fatigue and/or poor athletic performance,
guarterly assessment might be warranted to assess
the efficacy of any treatment undertaken to correct
the problem. This is especially relevant to athletes
predisposed to limited dietary iron availability, such
as vegetarians and vegans, or those with low overall
caloric intake. Considering such factors will likely
facilitate prompt identification of iron deficiency
in the early stages of the problem (e.g., Stage 1),
thereby enabling timely intervention. To this end,
practitioners might consider a focus on risk factors
predisposing an athlete to iron deficiency as a guide
to determining a suitable iron screening regime for
each individual they work with.

Are there any special considerations
for the female athlete?

As mentioned above, the prevalence of iron
deficiency in female athletes is greater than that
of their male counterparts. The most significant
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factor contributing to this sex difference is the loss
of iron during menstruation, where between 5-40
mg of iron is lost each cycle [Harvey et al., 2005].
Accordingly, the menstrual status of an athlete can
impact their ability to regulate iron. Heavy menstrual
bleeding (HMB) is a condition defined as “excessive
menstrual blood loss which interferes with a
woman’s physical, social, emotional and/or material
quality of life” [National Institute for Health and Care
Excellence, 2021]. It is reported that HMB in athletes
is highly prevalent [Bruinvels et al., 2016], and the
high iron losses that occur can increase an athlete’s
susceptibility to IDNA or IDA. Indeed, a recent survey
of 1073 female marathon runners found that 35.5%
had symptoms of HMB, of which, less than half had
sought medical help for their symptoms (40%), and
41% had a prior history of IDA [4]. Use of the oral
contraceptive pill (OCP) has been shown to minimise
HMB in women [Lethaby et al., 2019], which is also
likely to help decrease the risk of IDNA and IDA in
these individuals. However, any such decision to
utilise an OCP for the regulation of menstrual cycle
should only be considered in conjunction with
a trained medical physician. However, it is clear
that identifying HMB and ensuring its effective
management and treatment is important for
maintaining optimal iron stores in the female athlete.

Conversely, amenorrhoea is a menstrual condition
defined by the absence of >3 consecutive periods
[Elliott-Sale et al., 2021]. Given that the iron losses
usually occurring during menstruation are retained
in amenorrheic athletes, amenorrhoea could be
considered protective against iron deficiency
[Petkus et al., 2017]. However, the reduced oestradiol

TREATMENT FOOD FIRST

Indication

Ferritin levels 35-50 pg/L
Normal haemoglobin

ORAL IRON SUPPLEMENT

eFerritin levels 20-35 pg/L
«Normal haemoglobin

concentrations seen in amenorrheic femalesincrease
the iron regulatory hormone, hepcidin [Yang et al.,
2012], which, when elevated, reduces the ability
to absorb iron from the diet [Nemeth & Ganz,
2009], likely resulting in an inability for an athlete
to meet their daily iron requirements. Whether
this impairment to iron absorption counteracts
any potentially beneficial effect that amenorrhea
has on iron metabolism is yet to be explored, and
thereforeshould not be considered a positive
prospect for reducing the prospects of IDNA or IDA.

Generally, any increased iron loss that occurs during
menstruation needs to be compensated by an
increased dietary iron intake so that iron balance
iS maintained. For this reason, the recommended
dietary intake (RDI) for iron differs between sexes,
where it is suggested that males and females
need to consume 8 mg and 18 mg of iron each
day, respectively [Thomas et al., 2016]. This can
be difficult for many female athletes to achieve,
particularly when balancing the requirement to meet
other macro- and micronutrient targets. One issue
that is highly prevalent in female athletes is low
energy availability (LEA), whereby, energy intake is
insufficient relative to energy expenditure, leaving
inadequate energy available to support the normal
physiological functions of the body [Mountjoy et al.,
2018]. Commoncausesof LEAcanbelow caloricintake,
which is often associated with low micronutrient
intake, including that of dietary iron [Sim 2019].
Furthermore, excessive energy expenditure, or high
training volume can also contribute towards a state
of LEA, via exacerbated iron losses through the
known exercise-induced avenues of iron loss (i.e.,

‘ IRON (Fe) '.
@, &
J o

PARENTERAL IRON

sFerritin levels <20 pg/L
*Compromised haemoglobin

Figure 3. Indications for determining the appropriate approach to addressing an iron deficiency




sweating, haemolysis, Gl tract bleeding, etc. [Peeling
et al., 2008]). Prolonged LEA can result in a range
of negative health consequences, which collectively
has been described as Relative Energy Deficiency in
Sport (RED-S) [Mountjoy et al., 2018]. Iron deficiency
has been proposed as one of the haematological
outcomes that results from RED-S, and therefore,
maintaining adequate energy availability isimportant
to minimise the risk of IDNA or IDA ensuing.

So... How can we treat an iron
deficiency?

Currently, there are three main approaches to
treating an iron deficiency, with a decision on the
approach taken usually made relative to the results
of an athlete’s iron screening (Figure 3). These three
approaches can include (1) a food first response,
where the overall intake of dietary iron is increased;
(2) oral iron supplementation via iron tablets; or (3)
parenteral iron injection or intravenous methods.
These three approaches are somewhat aligned with
the stages of iron deficiency, whereby athletes in
Stage 1iron depletion may first work with a dietician
to see if their dietary iron intake can be improved
from food first choices. Athletes in Stage 1 and/or
Stage 2 IDNA might then progress to considering the
use of an oral iron supplement to ensure an increase
in overall iron intake. Finally, Stage 3 IDA athletes
may work with their medical physician to decide if a
more aggressive approach (parenteral) is needed to
rapidly boost iron stores. Below, we will look at each
approach in more detail.

1. Food first approaches

Given the body cannot endogenously synthesise
iron, it is essential that athletes obtain and
counteract their iron losses via daily dietary
intake and absorption to maintain a healthy iron
balance. Though iron balance is seemingly simple
in principle, the low bioavailability of dietary iron,
and the influences of exercise and other foods on
iron absorption, collectively pose a challenge to
athletes striving to attain their iron reguirements.
Increasing dietary iron intake is typically the initial
and most conservative treatment for iron depletion
[McCormick et al., 2020]. Upon the identification
of negative iron balance, or iron depletion, it is
strongly recommended that athletes consult with
a qualified sports dietitian to identify and address
any underlying dietary issues. For example, in the

context of weight-class athletes or athletes with
high training load, an intentional or unintentional low
energy intake can simultaneously cause insufficient
dietary intakes of several micronutrients, including
iron. When assessing dietary iron intake, it is also
important to consider that there are two forms of
dietary iron that differ in bioavailability; haem iron,
sourced from animal-based food, and non-haem iron,
present in both plant and animal foods (See Table
1). Haem iron is absorbed considerably better than
non-haem iron (15-35% and 2-20%, respectively),
highlighting why vegetarian or vegan athletes are
more susceptible toiron deficiency [Bjérn-Rasmussen
etal., 1974; Monsen,1988]. Additionally, the absorption
of non-haem iron is markedly influenced by several
other dietary compounds commonly found in the
diet; in some instances, acting to promote iron
absorption, though more frequently, acting to inhibit
iron absorption. Some common examples of food-
constituents that decrease non-haem iron absorption
are: phenolic compounds, including polyphenols
and tannins contained in tea, coffee, and other
plant foods; phytates, found in whole-grain cereals,
legumes and nuts; and calcium, found in dairy
food and green leafy vegetables [Brune et al., 1989;
Hallberg et al., 1989; Hallberg et al., 1991]. Though
not always practical, it is recommended to avoid an
abundance of these inhibitors while consuming high-
iron foods in order to minimise any negative impacts
on iron absorption. On the contrary, ascorbic acid,
more commonly known as vitamin C (50-100 mg),
is the most powerful promoter of non-haem iron
absorption and should therefore be consumed to
coincide with iron intake in an attempt to maximise
the potential for iron absorption [Diaz et al., 2003].
To further confound the low bioavailability of
dietary iron, athletes may also need to consider
the timing of their iron intake. The primary iron
regulatory hormone, hepcidin, which acts to supress
iron absorption, tends to show a diurnal effect,
where it is lower in the morning as compared with
the afternoon [Kenma et al., 2007]. Such a prospect
suggests that iron absorption is likely going to
be greater in the morning when hepcidin levels
are at their lowest levels. Additionally, research
consistently shows a 2- to 4-fold increase in hepcidin
~3 h following exercise, potentially reducing iron
absorption in athletes within hours of finishing
training [McCormick et al., 2019; Newlin et al., 2012;
Peeling et al., 2009]. Interestingly, in a recent study
that sought to investigate how the timing of exercise
influenced iron absorption, researchers noted that
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the greatest absorption of iron was seen when
athletes consumed a high dose of iron within 30 min
of completing morning exercise (before hepcidin
peaked after exercise) [McCormick et al., 2019]. This
gave rise to a contemporary strategy of iron intake,
whereby athletes are recommended to consume high
iron-containing foods/supplements in the morning,
rather than in the afternoon, and if exercising,
to consume them as close to finishing exercise as
possible, if not before [McCormick et al., 2020]..

2. Oral iron supplementation

Whilst a food-first approach should always be
advocated, there are a host of reasons why it may
not always be possible for athletes to meet their
iron requirements through diet alone (e.g., poor
absorption, dietary preference, high training load,
menstruation). Beyond dietary intervention, and in
cases of IDNA athletes, oral iron supplementation
should be considered in consultation with a doctor
or trained sports dietician [McCormick et al., 2020].
Oral iron supplementation is the most widely used
treatment to address iron deficiency. While there
are many products on the market, a conventional
supplementation regime consists of daily ferrous
sulphate supplementation (~100 mg dose of
elemental iron), usually found in combination with
a source of vitamin C (i.e., Ferrograd C supplements
contain 105 mg elemental iron and 500 mg of
vitamin C), which typically increases an athlete’s
iron stores by 30-50% over a 6-8-week period
[Dawson et al., 2006; Hinton et al., 2000]. However,
if athletes experience or cannot tolerate any of the
frequently reported gastrointestinal side-effects
(e.g., constipation, nausea, pain, diarrhea) associated
with oral iron supplementation, particularly ferrous
sulphate preparations, they should aim to adopt
an alternate-day supplementation protocol (i.e.,
consuming ~100 mg of elemental iron every second
day as opposed to daily). This strategy was recently
shown to increase athletes’ iron stores comparably
to daily supplementation, but with lower incidence
of gastrointestinal side-effects, over 8 weeks in
endurance runners [McCormick et al., 2020b].
However, if gastrointestinal symptoms persist,
athletes may discuss with their practitioner the
prospects of reducing their iron dosage (i.e., to a
60 mg dose - which may then take longer to have
the same effect), swapping to an alternate oral iron
preparation (i.e., enteric coated tablets or tablets
combined with maltodextrin), or the prospects of

by-passing the gut via consideration of intravenous
iron replacement (the latter decision being
made in consultation with the athlete’s medical
physician).

3. Parenteral approaches

Generally reserved for later stage iron deficiency
(i.e., IDA) where the body's Hb levels have been
compromised, parenteral iron therapies (injection
of intravenous) are effective in by-passing the gut-
related limitations of iron absorption, restoring iron
levels within ~24 h [Auerbach & Deloughery, 2016].
To date, studies have reported 200-400% increases
in SF levels from a 300 to 550mg dose of intravenous
iron [Burden et al., 2015; Dawson et al., 2006;
Garvican et al., 2014; Woods et al., 2014], with the
carbohydrate encased intravenous compound, ferric
carboxymaltose, having been shown to successfully
treat cases where Hb is compromised (i.e., IDA
[Lyseng-Williamson & Keating, 2009]), resulting in
improved fatigue scores, mood states and exercise
capacity [Favrat et al., 2014; Garvican et al., 2011;
Woods et al., 2014].

However, research regarding the potential overall
efficacy of parenteral iron therapy in athlete
populations is somewhat contrasted based on the
underlying levels of iron stores prior to treatment.
For example, Burden and colleagues [2015] examined
the effect of a single (500 mg) intravenous iron
dose on repletion rates in IDNA male and female
distance runners, with results showing that those
undergoing the intravenous iron therapy had
significant increases in SF and TSAT, but in the
absence of effect on performance changes (VO2max,
vV02max, running economy, time to exhaustion) or
on total haemoglobin mass [Burden et al., 2015]. Such
conclusions have been corroborated in highly trained
distance runners with clinically normal iron status
(SF 30-100 ug/L) in the absence of compromised Hb
levels [Woods et al., 2014].

In contrast to IDNA individuals, the benefits
of parenteral iron therapy on iron status and
performance has been positively demonstrated in
individuals with the more severe IDA (for review
see [Sim et al., 2019]). In states of IDA, both oxygen
carrying capacity and tissue oxidative capacity are
compromised, and therefore, treating IDA through
intravenous iron therapy can rapidly improve iron
stores, augmenting an athlete’s innate ‘toolbox’
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to haematologically adapt to a training stimulus.
Research undertaken in IDA athletes has therefore
shown increases to haemoglobin mass, tissue
oxidative capacity and VO2max from this intravenous
approach [Hennigar, 2019]. This is evidenced in
a case study of a 19-year-old, anaemic female
endurance runner whose iron therapy involved
an initial intramuscular iron injection of 100mg
followed by two 100mg daily oral iron supplements
for a 15-week period [Garvican et al., 2011]. Here,
significant improvements in both iron status and
haemoglobin mass were found across the 15-week
period [Garvican et al., 2011], and at 8 weeks after
the iron therapy commenced, a 3000m personal best
time was ran. Accordingly, it seems that the positive
impact of parenteral iron approaches to correcting
iron stores are most effective in athletes with more
severe levels of iron deficit (i.e., IDA), since the
rapid effect of improving iron stores corrects the
missing link in their ability to adapt (i.e., they can
now improve Hb levels). However, given the stigma
of athletes and needles, and the fact that increasing
iron stores to unnecessarily high levels can be toxic,
it is recommended that parenteral approaches to
iron correction be reserved for severe cases of IDA,
and that any decision to undertake this approach
is taken in consultation with a trained medical
physician.

Summary

Clearly, there is a complex interaction of factors that
can act toimpact an athlete’s iron status. Accordingly,
at the elite level, having a strategic approach to
monitoring iron status on an individuals needs
basis appears important. In the event of recognising
an issue exists, understanding the stage of iron
deficiency and the subsequent approach to treatment
becomes valuable. In general, a food first approach to
treatment would encourage a conversation between
the athlete and their dietician to explore any dietary
changes that might be considered to assist in
rectifying the problem. If the diet and timing of food
consumption relative to exercise appears adequate,
or if feeding opportunities are restricted, oral iron
supplements might be considered to improve iron
stores over time. Of course, this can take 4-8 weeks
to be effective, and there are possible negative
gastrointestinal side-effects to take into account as
the supplement period progresses. If both iron stores
and Hb are compromised, and the time available for
adaptation limited (i.e., by impending competition

or training stimulus), consideration might be given
to parenteral approaches to iron delivery, which
by-pass the gut, rapidly improving iron stores and
(if compromised) Hb. However, such decisions to
undertake this form of treatment should be made
in consultation with a trained medical physician.
Ultimately, adequate iron stores are important to
the health and wellbeing of an athlete, which can
provide a ‘toolbox for haematological adaptation.
Therefore, a strong understanding of the strategies
we can use to address an iron deficiency when it
arises can be used to help reduce the potential
burden on an athlete.



Table. 1 - Table X. Typical iron content of food (mg/100 g)

Iron content

Food type Serving size (me/serve)
Animal sources (good sources of haemand non-haemiron)
Lean, cooked trim beef rump steak 1 small serve (100 g) 33
Lean, cooked trim lamb steak 1 small serve (100 g) 3
Egg 1 boiled egg (60 g) 1
Lean pork fillet, cooked 1 small serve, 1/2 cup (100 g) 07
Tuna, canned, in water 1/2 cup (100g) 1.2
Lean grilled chicken, no skin 1 small breast (100 g 04
Fish, white flesh, cooked 1 small fillet (100 g) 0.3
Plant sources (good sources of non-haemiron)
Green vegetables (e.g. broccoli, spinach, silverbeet, cab- 1/2 cup (120 g) 0.8-47
bage, Chinese
Commercial iron fortified breakfast cereals Average serve (60 g) 5.2-10.2
Muesli (untoasted, not iron-fortified) 1cup (100 g 4.2
Bread (with added iron) 2 sandwich slices (60 g) 4.3
Bread (wholemealor mixed grain, noadded iron) 2 sandwich slices (60 g) 1.3
Plain muesli bar 1bar (37 g 07
Nuts (cashews, almonds) 50 ¢ 1.9-25
Porridge (cooked oats) 1cup (260 g) 2.3
Pasta/noodles, cooked 150 g 09
Rice, white, cooked 150 g 0.92
Fruit (fresh) 1 average piece 0.3-0.5

Source: Australian Food Composition Database 2019 - © Food Standards Australia New Zealand
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