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Background: Patient perceptions of iron deficiency and efficacy of iron therapy may differ from the interpretations of doctors.
Qualitative investigation at an individual level related may help define patient expectations and therapeutic targets. Therefore, we
aimed to explore this concept in exercising females of reproductive age.

Methods: Exercising females (n = 403) who either (a) were currently experiencing iron deficiency, or (b) have experienced iron
deficiency in the past were included. A survey comprising open-ended text response questions explored three ‘domains’: (1) the impact
of iron deficiency, (2) the impact of iron tablet supplementation (where applicable), and (3) the impact of iron infusion treatment
(where applicable). Questions were asked about training, performance, and recovery from exercise. Survey responses were coded
according to their content, and sentiment analysis was conducted to assess responses as positive, negative, or neutral.

Results: Exercising females showed negative sentiment toward iron deficiency symptoms (mean range = —0.94 to —0.81), with
perception that fatigue significantly impacts performance and recovery. Iron therapies were perceived to improve energy, performance,
and recovery time. Participants displayed a strong positive sentiment (mean range = 0.74 to 0.79) toward iron infusion compared to
a moderately positive sentiment toward oral iron supplementation (mean range = 0.44 to 0.47), with many participants perceiving that
oral iron supplementation had no effect.

Conclusion: In Australia, women prefer an iron infusion in treatment of iron deficiency compared to oral iron.
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Introduction
Iron deficiency (ID) is the most common nutrient deficiency globally, affecting approximately one-third of the population
(2 billion people)."* The adverse health complications and symptoms of ID are well documented and include: fatigue,
brain fog (reduced concentration), dizziness, headaches, restless legs, hair loss, and muscle weakness or soreness.>®
Such symptoms are proposed to reduce both mental and physical health as well as overall patient quality of life.”®
Iron deficiency is substantially prevalent in women of reproductive age, due to increased iron loss during menstrua-
tion and/or pregnancy.®'® The prevalence rates of iron deficiency in exercising females in this age range from various
cohort studies have been estimated to be as high as 50%.'""'> This is due to the combined effect of menstrual blood loss
in conjunction with several avenues for iron loss during exercise; which include: food-related energy deficits (purposeful
or not), exercise-induced haematuria (blood in urine), gastrointestinal bleeding, sweating, haemolysis, increased inflam-
mation, and transient elevations in hepcidin.'®'® Research is currently ongoing as to the best strategies to overcome ID

in exercising females encountering these issues. Given the inflammatory effects of exercise resulting in increased
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hepcidin concentrations, iron absorption is compromised in exercising populations, making it difficult to maintain
optimal iron stores through diet alone.?>*' In combination with menstrual blood loss, exercising females often require
iron replacement therapy to maintain optimal iron stores.

Oral iron supplementation is the most common treatment method for treating ID. Consumed as tablet or liquid
preparations, oral iron supplements are widely used due to the low cost, low risk, and modest efficacy.***> When
consumed over an 8 to 12-week period, at a dose of approximately 100 mg of elemental iron per day, exercising
populations appear to increase their serum ferritin from 40 to 80%.'®* However, due to poor absorption in the gut, the
restoration of iron levels can take extended periods of time.”* In addition to the modest magnitude of the response,
several potential side effects have been documented with the consumption of oral iron supplements; namely, constipation,
heartburn, nausea, vomiting, diarrhoea and abdominal discomfort (gastrointestinal upset).** Indeed, ferrous sulphate (the
most common oral iron supplement) has been associated with 2.6 times the odds of gastrointestinal side effects compared
to placebo.?”* Further research has demonstrated insufficient adherence to oral iron supplements predominately due to
gastrointestinal upset;*® resulting in suboptimal treatment efficacy.

An alternative therapy is intravenous iron therapy with direct injection of iron into the circulation allowing for
absorption restrictions at the gut to be bypassed.?’ Intravenous iron allows for rapid increases in iron status, studies
reporting 200-400% increases in ferritin levels from a dose of 300 to 550 mg of iron.'®**?7% Despite the increased
efficacy of treatment, due to the higher cost and more invasive nature of therapy, it is reserved for more severe cases of
ID or when oral iron supplements are not tolerated. Adverse reactions to intravenous iron therapies are rare (such as
hypersensitivity and anaphylaxis). However, despite being infrequent, they can be life threatening.”’ Notwithstanding,
newer intravenous iron supplementation formulations have been developed with ongoing advances in pharmaceutical
technologies,’® and there has been a rapid increase in parenteral therapies for women of reproductive age in Australia
(where intravenous iron is available on Medicare through GP practices).*' These preparations have allowed physicians to
safely administer a full treatment dose in a clinical setting in 15-30 minutes.*> However, this research is purely from
a clinical perspective, in non-healthy individuals (ie individuals with other adverse health complications aside from ID).

Regardless of the supplementation method, where serum ferritin is <40 pg/L, research suggests that there will be
significant increases in serum ferritin if some form of intervention is undertaken.**-** However, this does not necessarily
correlate to improved fatigue and work capacity. Several randomised control trials have been conducted on the topic,
with conflicting results. As with the ambivalence found in the clinical trials, differing conclusions exist across systematic
reviews and meta-analyses.>* >’ These reviews were highlighted in a recent Cochrane meta-analysis,’’ where it was
explained that substantial heterogeneity significantly impacted the outcomes, primarily due to the differences in research
protocols (ie different definitions of iron deficiency, different participant characteristics, varying supplementation type
and dose, inconsistent administration routes). This review was recently updated and suggested that iron therapy may
improve fatigue scores; however, this is still supported by very low-quality evidence.’®

When examining the literature concerning preference and adherence to these iron therapies, minimal research was
found at the individual level. One systematic review, using the Cochrane methodology, has been conducted, comprising
12 studies across 17 countries, majority of which were third world countries. This review used thematic analysis to
develop a conceptual framework of social determinants of iron supplementation among women of reproductive age.
Several domains emerged; however, they were mainly drivers at the cultural or societal level (such as political
circumstances, societal norms and values, education and communication, socio-economic circumstances, community
and social support).*

To the best of our knowledge, no study has investigated individual perceptions regarding the efficacy of iron
supplementation in healthy, exercising women of reproductive age. Despite the plethora of research investigating iron
therapy from a quantitative perspective, there has been a relative inattention to integrating qualitative findings at the
individual level, specifically in the case of iron therapies.””*® In Australia, where IV iron is readily available and
common practice, we wished to assess the perceived impact of ID on training, exercise capacity and recovery and the

perceived efficacy of oral iron and IV iron on exercise capacity and recovery.
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Methods

Research Design & Participants

A qualitative cross-section survey design was adopted (details below). The inclusion criteria were pre-menopausal
females aged between 18 and 65 who were undertaking 3 or more hours of exercise per week. No exclusion criteria was
applied to this population. However, individuals were asked if they have/had ID or anaemia, or if they were taking any
medications or supplements. This data was recorded, and only those who reported a history of ID or anaemia were asked
follow-up open-ended survey questions. Ethics approval to conduct this research was provided by the University of
Western Australia (UWA HERC RA/4/20/6465). This research was conducted in compliance with recognised interna-
tional standards and adheres to the declaration of Helsinki. As such, all individuals were required to provide informed

consent prior to participating in the research.

Survey Design

The survey has previously been used and validated®*'** (Appendix 1). Yes/no polar questions were asked to collect
information on participant demographics, history of iron supplementation, and average number of hours they exercised
each week. Eight open-ended free-text questions were asked. These questions were designed to invite participants to
describe — in their own words — the impact of iron deficiency, as well as the perceived efficacy of iron therapies (both oral
and intravenous) on exercise training, performance, and recovery (Appendix 1).

Data Analysis

Data were screened, and descriptive characteristics were calculated. Open-ended survey items required two authors (AS,
CD) to independently familiarise themselves with the data, initially coding 10% of responses for cross-examination of
inter-rater agreement. Once agreement was confirmed, AS coded the remaining responses for each survey item,
repeatedly cross-checking with CD to ensure accuracy.

Manifest content (ie literal/semantic meaning of words, as opposed to latent/underlying meaning) in responses to open-
ended questions were determined and assigned to categories.*> After initial coding, frequency counts were also performed
to highlight key terms or phrases used by participants. Finally, we performed a basic manual sentiment analysis to determine
whether each response was framed positively (given a score of 1), negatively (given a score of —1), or neutral/ambiguous
(given a score of 0), which was then summated to determine an overall participant sentiment (or tone) for each survey
item.***” For example, a general sentiment of 0.5 for a question on the impact of oral iron supplementation on performance
would indicate that participants (on average) had a moderate positive sentiment about the impact of oral iron supplementa-
tion (ie it is generally perceived as having a positive impact). Two authors (JF, HN) independently coded the sentiment of
each response, with disagreements settled by a third author (AS). Cohen’s kappa (k)** coefficients are presented for each

survey item as a measure of interrater reliability, with confidence intervals being calculated from standard error values.

Results

Descriptive Characteristics
One thousand and forty-two females completed the questionnaire. Of this sample, a sub-sample of 403 individuals
completed the survey, answering all polar questions and at least one open-ended text question (based on their responses
to current/history of ID, anaemia, and iron therapy). The average age was 29.84 + 10.59 years old. The mean height was
166.48 £+ 8.8cm and the average weight was 64.80 + 11.15 kg. The number of hours exercised per week was 7.63 £ 4.29
hours.

In the entire sample, previous history of ID was reported by 338 (83.9%) of participants. Previous history of
anaemia was reported by 131 (32.5%) of participants. Of these participants, 354 (87.8%) reported the use of some form
of iron supplementation; with 331 (82.1%) reported the previous use of oral iron supplements, and 153 (38%) iron

infusions.
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Open Ended Survey Items

Across all items, response word counts were low (two to five words on average). A full description of key terms and
phrases, sentiment, and reliability analyses is presented in Table 1. Manifest content analyses are presented in three broad
topic areas: (1) Participants’ perceptions of the impact of ID symptoms on performance and recovery; (2) participants’
perceptions of the impact of oral iron supplementation on training, performance, and recovery; and (3) participants’
perceptions of the impact of iron infusion treatment on training, performance, and recovery. All codes identified within
participants’ text responses (with examples) are presented in Table 2 (topic area 1), Table 3 (topic area 2), and Table 4
(topic area 3), and a schematic presentation of code categories is provided in Figure 1.

Perceived Impact of Iron Deficiency
As expected, there was a strong negative sentiment of ID in regard to exercise performance (sentiment mean —0.94) and recovery
(sentiment mean —0.81). Several categories emerged from the manifest content. Both physiological (energy decline, reduced

Table | Key Terms, Overall Sentiment and Interrater Reliability for Sentiment Analyses

Item (Number of Responses) Key Terms Key Phrase (Frequency) Sentiment Cohen’s k (95% CI)
(Frequency) Mean
Impact of iron deficiency symptoms Slow (33) Unable to perform (6) —0.94 0.90 (0.80, 1.00)
on performance (n = 299) Tired (32)
Difficult / hard (31)
Fatigue (24)
Unable (18)
Impact of iron deficiency symptoms Long (66) Longer to recover (12) —-0.81 0.87 (0.79, 0.95)
on recovery (n = 248) Slow (32)
Tired (18)
Sore (17)
Sleep (12)
Impact of iron tablet supplementation | No / not / none / nil (76) More energy (18) 0.45 0.91 (0.86, 0.95)
on training (n = 271) More (34)
Better (30)
Energy (27)
Improved (20)
Impact of iron tablet supplementation | No / not / none / nil (63) More energy (10) 0.47 0.88 (0.82, 0.94)
on performance (n = 235) Better (31)
Improved (24)
Energy (13)
Impact of iron tablet supplementation | No / not / none / nil (72) | Not sure (6) / no difference (6) 0.44 0.90 (0.84, 0.95)
on recovery (n = 230) Better (26)
Improved (23)
Quicker / faster (20)
Impact of iron infusion on training Improved (36) More energy (13) 0.79 0.93 (0.85, 1.00)
(n=138) More (26)
Energy (20)
Better (18)
Impact of iron infusion on Improved (28) More energy (5) / better 0.76 0.89 (0.79, 0.98)
performance (n = 127) Better (24) performance (5)
Energy (8)
Impact of iron infusion on recovery Better (24) Quicker recovery (4) / less 0.74 0.81 (0.69, 0.94)
(n=123) Quicker / faster (21) tired (4)
Improved (17)

Notes: Key terms include words within the same domain / same root word (for example, motivation includes words such as “motivation”, “motivate” and “motivated”).
“Key phrase” refers to the most commonly reported bigram or trigram which provides meaningful information (for example, “to perform” and “to perform at” were more
common than “unable to perform”, but do not provide relevant information).

2100  hees Patient Preference and Adherence 2023:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Dugan et al

Table 2 Content and Examples of Responses on the Impact of Iron Deficiency Symptoms

Topic Area Domain Category Identified Codes Example Meaning Unit
Impact of iron Performance Energy decline Fatigue as a barrier to | | cannot get through a regular workout without feeling
deficiency exercise | fatigued, let alone complete the workout at a high intensity
symptoms
Reduced intensity | Unable to reach a high level of intensity
Additional rest or | | have to cut my time from | hour strength sessions to 30
reduced load | mins. Or [ just do not do them
Decreased strength | Difficult to remain strong
Reduction in Miss out on sport | | had to stop training, my performance suffered greatly
ability to exercise
Soreness, pain, injury | Inability to perform usual weight lifting and workouts due to
slow recovery/muscle soreness
Lack of consistency | Lack of consistency in training leads to poor performance
Physiological | Light headedness during playing, especially in heat made it
symptoms | difficult to function properly on field
Psychological and Decrease in | It made it hard to gain motivation and work to my full potential
cognitive impact motivation
Cognitive challenges | Tired earlier in game and slower to think/decide
(focus, attention)
Fear of negative | Made it hard to perform as | was scared | would pass out
symptoms
Recovery Desired routine Requiring additional | Needed to nap dfter every training session.

sleep

Difficulty following
routine

Too exhausted to do proper recovery (make a good meal).
Difficulty getting out of bed after a sleep

Poor habits

Feel worn out, too tired to feed myself which often leads to
eating rubbish and so does not help

Difficulty falling
asleep

Cannot sleep at night

Lack of motivation

Difficulty becoming motivated

Ongoing effects

Prolonged exhaustion

I am not always recovered before | start training again so | end
up feeling very exhausted

Persisting soreness or

pain

Prolonged muscle soreness

Stress

Anxiety and stress make it harder to recover better

ability to exercise) and psychological (decreases in motivation, increase in cognitive challenges) impacts were reported on

exercise performance (Table 2). Longer recovery times were also described, which resultantly inhibited regular exercise routines

(Table 2).

Perceived Efficacy of Oral Iron Supplementation
Moderate positive sentiment was observed regarding the perceived efficacy of oral iron supplementation on training

(sentiment mean +0.45), performance (sentiment mean +0.47), and recovery (sentiment mean +0.44). Similar categories
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Table 3 Content and Examples of Responses on the Impact of Iron Tablet Supplementation

Topic Area Domain Category Identified Codes Example Meaning Unit
Impact of iron tablet Training Return to desired Improved endurance | Able to train harder / for longer
supplementation training load
Reduced fatigue | I started to feel more able to push my limits
without extreme fatigue
Reduced feelings of | Weakness went away
weakness
Cognitive Improved focus and | Improved focus, less tired
improvements productivity
Iron deficiency Reduced headaches or | Completion of sessions without stopping due to
symptoms dizziness | dizziness and light headedness
Continuation of iron | Nil | did not absorb them
deficiency symptoms
Performance Performance Better “results” | Better results at competitions
outcome
) Improved strength or | Felt stronger and able to run better
improvement
speed
Energy levels Reduced fatigue | Less fatigued when performing
Increased endurance | | can push myself well and do not feel exhausted
Cognitive Improved concentration | Concentrate for longer
improvements
Improved focus | Was able to focus on my game and not my
energy levels
Symptom reduction Reduced headaches, | Able to work and perform at my max instead of
dizziness | faltering with dizziness
Recovery Return to desired Improved sleep | Easier to wake up on time
recovery routine outcomes
Shorter turnaround | Less recovery time, able to train multiple days in
a row
Focus on recovery | Was able to focus fully on recovery
Energy return Reduced fatigue following | Feel less tired
exercise
Less soreness / pain | Less muscle soreness
Symptom reduction Fewer headaches | Lack of headaches
Reduced anxiety | Recovery was slightly improved as felt less
anxious
Restless legs | Restless legs gone

Notes: Some side effects were frequently noted by participants in all three of the above domains. Most often, these were issues such as stomach aches, constipation, and
vomiting.

emerged from the manifest content for the 3 domains (Table 3). Participants commonly reported symptom reduction as
well as improved; performance outcomes, energy levels, cognitive abilities, and training load. However, there was also
a high number of neutral/ambiguous responses. Participants often described their experience with words such as “no”,

113

not”, “none”, or “nil”, indicating a perceived lack of benefit. Also, some side effects were frequently noted by
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Table 4 Content and Examples of Responses on the Impact of Iron Infusion

Topic Area Domain Category Identified Codes Example Meaning Unit
Impact of iron Training Return to desired Rapid increase in training | 2 days dfter infusion back to being able to train hard
infusion training load load
Train harder | Able to do all sessions, able to exert more
Consistency | Heaps better for about 2 months. Could train
consistently being able to train
Reduced fatigue | Hardly fatigued, felt energized
Psychological / cognitive Alertness / concentration | Sharper concentration, less lightheadedness, more
impact energy
Enjoyment of exercise | Easier, faster with less effort, could breathe easier,
enjoyed the workout more
Symptom reduction Alleviation of physiological | So much better. No dizziness.
symptoms
Better sleep outcomes | Easier to wake up for training sessions
Performance | Performance outcome | Return to previous levels of | Able to perform to the best of my ability again
improvement performance
Improved speed / strength | Running faster
Psychological / cognitive Increased motivation | More motivation, more drive
impact . . . K
Decision-making | Better performance - better decision making and
greater endurance
Reaction time | Better performance and faster reactions
Concentration / focus | Better focus, no wobbles during activity, better
performance
Energy Improved endurance | Higher performance and better ability to carry out
tasks for longer periods
Reduced fatigue | More energy to push myself
Higher intensity | Higher intensity
Recovery Energy Return to training easier | Not as tired and ready to go again the next day
Reduced post-exercise | Felt better after training, not depleted
fatigue
Improved sleep | Better rest and sleep
Less soreness | Less body aches
Motivation Increased motivation | Increase in motivation to engage with recovery

participants in all three of the above domains. Most often, these were issues such as stomach aches, constipation, and
vomiting.

Perceived Efficacy of Intravenous Iron Supplementation
Strong positive sentiment was observed concerning the perceived efficacy of intravenous iron supplementation on

training (sentiment mean +0.79), performance (sentiment mean +0.76), and recovery (sentiment mean +0.74). Several
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Impact of iron deficiency Impact of iron tablet . .
. Impact of iron infusion
symptoms supplementation
Performance Recovery Training Performance Recovery Training Performance Recovery
. . . Return to desired e EEmE: Return to desired Return to desired (e BT
Energy decline Desired routine L outcome . L outcome Energy
training load . recovery routine training load .
improvement improvement
B_eductlon in Ongoing effects . Gogltie Energy levels Energy return Psych_o'logl_cal T Psych_o'logl_cal En| Motivation
ability to exercise improvements cognitive impact cognitive impact
Psychological and Iron deficiency Cognitive Symptom Symptom
Lo . N X Energy

cognitive impact symptoms improvements reduction reduction

Symptom
reduction

Figure | A graphical presentation of code categories within each domain.

Notes: The figure includes all categories of codes for each domain, but does not provide the individual codes within each category. For a full description of codes identified
within participants’ responses, see Tables 2—4. The colours included in the figure are for differentiation between domains only (ie, for ease of reading) and are not to be
interpreted as providing any information or inferences about the dataset.

categories emerged from the manifest content regarding the 3 domains, as shown in Table 4. All categories were derived
from highly positive identified codes, suggesting a greater preference for intravenous iron supplementation.

Discussion

The present study demonstrates a clear perceived impact of ID in active or habitually exercising women of reproductive
age. In accordance with previous research,®*! the greatest perceived impact relating to ID was fatigue and energy
decline. Specifically, participants reported that they were unable to; perform at optimal levels, that fatigue was
a significant barrier to exercise, and consequently, that there was a reduction in their ability to exercise. In terms of
recovery, participants reported that they required additional rest between exercise bouts, which inhibited their desired
routine (ie keeping up with a structured exercise routine or training schedule). Such outcomes can be detrimental to
exercise performance due to a decreased training volume within a specific time frame. Psychological impacts were also
commonly reported. For example, participants described decreases in motivation to exercise in conjunction with
difficulties in cognition (ability to focus/concentrate), which ultimately affected decision-making. Overall, there was
a very strong negative sentiment towards ID both from a physiological and a psychological perspective.

To correct ID, individuals generally engage in iron therapies through oral supplementation or intravenous iron
infusions. Both forms of therapy have their advantages and disadvantages, mainly due to tolerability and safety
issues.®® For example, oral iron therapy can take several months to correct iron stores®” and is typically associated
with gastrointestinal side effects, such as: constipation, nausea, vomiting, diarrhoea and abdominal discomfort.?
Nevertheless, the present study has demonstrated a moderate positive sentiment between oral iron supplementation
and exercise performance, training, and recovery. Indeed, in response to oral iron supplementation, participants
commonly noted exercise performance improvements, symptom reduction and increases in energy levels — typically
allowing for a return to desired training/recovery routines. Further, participants described cognitive improvements, such
as greater focus and productivity, allowing for better results at competitions. These findings support oral iron as the first

D’20,22

line of treatment to correct I especially considering contemporary research demonstrating more efficient ways to

achieve equilibrium between iron absorption and tolerability from oral iron supplement approaches (ie lower dose,
enteric coated tablets, alternate day supplementation, etc.).*’ !
In more severe cases of ID (such as iron deficiency anaemia), or when oral iron supplements are not tolerated due to

gastrointestinal side effects, other forms of therapy might be considered by the practitioner, such as intravenous iron
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infusions. Previous research has shown high levels of non-adherence towards oral iron supplements,*®->°

mainly due to
gastrointestinal side effects, in addition to weight gain under treatment.?® This could explain, in part, the rapid increase in
intravenous iron therapy for women of reproductive age in Australia.>’ The present study demonstrates a high sentiment
towards intravenous iron therapies and exercise performance, training, and recovery, with both physiological and
psychological benefits reported from such approaches. Physiologically, participants reported greater energy levels and
reduced fatigue, allowing for rapid increases in training loads (some reported as little as 2 days). Further, with regard to
recovery, participants commonly described a reduction in post-exercise fatigue, improved sleep, and less soreness,
allowing for an easier return to optimal training loads. Psychologically, participants reported higher levels of perceived
concentration, improved focus, better reaction time, and improved decision-making. Overall, similar to oral iron
supplementation, positive sentiment was generally characterised by participants regarding parenteral iron therapies
with respect to exercise performance, training, and recovery. However, unlike oral iron therapy, adverse reactions
from IV approaches (such as hypersensitivity and anaphylaxis) can be life-threatening.”” Notwithstanding, newer and
safer intravenous iron formulations have been developed with ongoing advances in pharmaceutical

technologies,”’3 0,32,52-54

providing further evidence for increased use of intravenous iron. This research, however, is
purely from a clinical perspective, in non-healthy individuals (ie individuals with other adverse health complications
aside from ID).

Recent research has questioned the rise in intravenous iron therapies in iron deficient individuals who are otherwise
healthy, specifically those that are iron deficient without anaemia (IDNA).?" Fivefold increased incidence rates have been
observed in intravenous iron therapies between 2013 and 2017 for women of reproductive age in Australia.>' Although
this selection of treatment has been justified in clinical practise,>® the change in popularity of treatment has raised
concerns about whether intravenous iron is used appropriately and cost effectively in exercising populations,®'=
especially given that the literature on the efficacy of intravenous iron therapies on exercise performance in individuals

2728 1o exercise

with IDNA is equivocal.®>***>® Indeed, studies have shown studies both increases'® and no change
capacity in response to a dose of intravenous iron. A recent review article has highlighted the need for a greater
understanding of the increased use of intravenous iron in such populations. It was concluded that qualitative studies
would provide important information on the motivating factors for exercising populations to seek intravenous therapies
of all kinds, which would inform educational strategies to meet nutritional and performance needs.’®> The present study
demonstrates positive sentiment responses for the efficacy of oral and intravenous iron supplements on exercise
performance, training, and recovery; with a greater positive sentiment being observed in intravenous iron therapies.
These findings highlight the need for quantitative research investigating physiological evidence on the efficacy of iron
supplementations in exercise performance, as the current literature remains divergent.>” Due to the heterogeneity of the
current literature, even meta-analysis methodologies cannot reach consensus on this topic.>* 2’7 As such, future
research should consider individual patient data meta-analysis techniques in conjunction with highly powered rando-
mised control trials.

The findings of this study should be considered in light of its limitations. First, the average response duration was
very short; although we were able to extract meaning from the short responses, more detailed responses may have
resulted in a greater understanding of the perspectives of the participants. In the future, researchers should explore
methods to elicit more in-depth responses to ID queries. Second, keywords were treated in isolation—that is, direction of
the term was not considered (for example, the word “better” in isolation has a different meaning to “it did not get
better”). However, we are confident that the data presented in this study accurately represent the general perceptions of
the participants, and we provide bigram and trigram data for additional context.

Overall, positive sentiment was demonstrated for both oral iron supplementation and intravenous iron therapy to
correct ID and anaemia, with a greater sentiment toward intravenous iron therapies in exercising females of reproductive
age. This could explain the rapid increase in intravenous iron use; however, qualitative responses suggest several
similarities between the two therapies with respect to their efficacy in treatment, suggesting that the cheaper and safer
option should be used as first-line treatment (oral iron supplementation); which corroborates previous research. However,
further research is required to determine the efficacy of intravenous iron therapy on exercise performance, particularly in
IDNA exercising females of reproductive age.
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