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2
The Evidence Base in
Personalized Nutrition

Miguel Toribio-Mateas and Angela Walker

Clinical decisions in personalized nutrition practice must have a
rational basis that is substantiated by scientific evidence. This makes
professionals practising personalized nutrition evidence-based
practitioners. This chapter will discuss the wider definition of evidence,
including but not limited to the randomized controlled trial (RCT), and
explore how practitioners can develop a comprehensive rationale for
the application of food- and lifestyle-based recommendations.

Background to evidence-based medicine (EBM)

The concept of evidence-based medicine (EBM) was first discussed in a
landmark paper entitled ‘Evidence based medicine: what it is and what it
isn’t’ (Sackett et al., 1996). Sackett emphasized the importance of making
clinical decisions based only on the best available evidence and explored
the idea that not all evidence is created equal. Importantly, he advocated
the use of evidence and clinical expertise concurrently in order to
successfully implement the concept of EBM into clinical practice.
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CASE STUDIES IN PERSONALIZED NUTRITION

Good doctors use both individual clinical expertise and the best
available external evidence, and neither alone is enough. (Sackett et al.,
1996, p.71)

A later update to the original model for EMB introduced two new
considerations (Sackett, 2000). First, it stressed the importance of
taking client values and preferences into account when making clinical
decisions. Second, to extend the concept of clinical research beyond the
restricted context of laboratories and clinical trials, Sackett encouraged
medical practitioners to view themselves as researchers in their own
clinical practice. This call for clinicians to become practitioner-
researchers is powerful and still very much applicable to practitioners
of personalized nutrition today.

Traditional hierarchy of evidence-based practice

Most practitioners of personalized nutrition are not medically trained.
Therefore, the term evidence-based practice (EBP) is more appropriate in
this context. EBP will be used instead of EBM for the rest of this chapter.

One of the goals of EBP is to educate clinicians in the unders-
tanding and use of published literature to optimize clinical practice
(Djulbegovic and Guyatt, 2017). Not all evidence is equal. The evidence-
based practitioner will take the totality of evidence into account, which
means consideration of negative as well as positive evidence. Cherry-
picking of evidence must be avoided.

There is a recognized hierarchy to types of evidence that informs EBP,
which is shown in Figure 2.1. In this traditional pyramid, systematic
reviews and meta-analysis are at the top as having highest quality,
followed by randomized controlled trials, cohort studies, case-control
studies and case series/reports. Expert opinion is classed as having the
poorest quality.

As illustrated in Figure 2.1, unfiltered or primary sources provide
evidence concerning a topic under investigation. Primary resources —
for example, articles that appear in scientific journals that are indexed
in databases such as PubMed - have a higher place in the hierarchy of
evidence than other sources of information that have not been peer-
reviewed. In the age of Instagram, it is important to realize that blogs
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THE EVIDENCE BASE IN PERSONALIZED NUTRITION

and social media posts are classed as expert opinion and are therefore
seen to have the lowest quality in an EBP hierarchy of evidence. Filtered
or secondary sources are summaries and analyses of the evidence
derived from and based on unfiltered primary sources. Filtered sources
are useful in clinical practice as they provide an appraisal of the quality
of studies and often make recommendations based on ‘tried and
tested’ evidence.

Systematic reviews and
meta-analyses

Critically appraised topics (evidence
syntheses and guidelines)

Critically appraised individual
articles (article synopses)

Case controlled studies. Case series/reports

Figure 2.1 A representation of the hierarchy of evidence-based practice as a
pyramid
Source: Based largely on Sackett (1996), reinterpreted by Toribio-Mateas

Modifications and critiques of the EBP model

Murad and colleagues (2016) proposed a modification to the traditional
pyramid where systematic reviews are removed from the top of the
pyramid and used as a lens through which other types of studies should
be appraised and applied. This is depicted in Figure 2.2. Under this
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approach, systematic reviews (the process of selecting the studies) and
meta-analyses (the statistical aggregation that produces a single effect
size) are ‘tools to consume and apply the evidence by stakeholders’
(Murad et al., 2016). This development of the EBP embraces the use of
clinical insight by practitioners as initially conceived by Sackett (1996,
2000). In a clinical setting where individualization of care is paramount,
and where clinicians and clients make collaborative decisions, this
approach is welcomed and represents a more pragmatic and intelligent
interpretation of EBP.

N Randomized
& control trials

§
S conotsudes

Case control studies

Figure 2.2 A modified evidence-based practice pyramid
Source: Reproduced with permission from Murad et al. (2016)

That EBM or EBP has provided a beneficial framework for the application
of scientific evidence in healthcare settings is without question.
However, the model is not perfect and has attracted criticism, even
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from some of the leading voices of the EBP movement. A noteworthy
example is provided by Trisha Greenhalgh, Professor of Primary Health
Sciences and leader of the Evidence-Based Medicine Renaissance Group
at Oxford University. Greenhalgh has openly critiqued the fact that ‘the
gold standard’ in the EBP model - the systematic review - has been
idealized as representing a tool to remove bias from scientific research
that has put it at the top of what she calls a ‘spurious hierarchy of
systematic over narrative reviews’ (Greenhalgh, Thorne and Malterud,
2018, p.1). For many EBP proponents, qualitative research is seen as ‘a
poor cousin’, while Greenhalgh argues that qualitative and quantitative
research are equally important, but just ‘different and potentially
complementary form[s] of scholarship’ (p.4). A full critique of EBP is
beyond the scope of this chapter, but readers may be interested in
the work of Rycroft-Malone et al. (2012) who consider the traditional
systematic review approaches to be too specific and inflexible.

Complex systems or linear,
cause-and-effect relationships?

The randomized controlled trial, at the heart of the EBP pyramid, is
typically attempting to map and investigate a linear, cause-and effect
relationship (Katerndahl, 2009; Sibbald and Roland, 1998). The human
body can perhaps be more accurately described as a complex adaptive
system. A study on the perception of complexity in medicine within
published papers on the topic found a growing recognition that systems
in nature, including those involved in the workings of the human body,
involve many different components which interact in non-linear ways
(Sturmberg, Martin and Katerndahl, 2014). To evaluate nutritional
science in a purely linear fashion without consideration of synergistic
and non-linear relationships risks becoming a reductionist approach.
For example, zinc is necessary as a cofactor for more than 300 enzymes
(McCall, Huang and Fierke, 2000). Zinc has a structural role in plasma
membranes (O’Dell, 2000) and a regulatory role in gene expression, acting
as a transcription factor (Truong-Tran et al., 2000). Zinc interacts with
other nutrients - for example, when taken in a high dose, it can negatively
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affect the bioavailability of copper (Abdallah and Samman, 1993).
Furthermore, the zinc ion is thought to have a regulatory role on major
cellular ions including sodium (NAY), potassium (K*) and calcium (Ca*)
(Maret, 2017). In addition, there is a documented synergistic relationship
between zinc and vitamin A whereby the antioxidant function of vitamin
Ais more effective when zinc levels are adequate (Matos et al., 2012, 2018).
An RCT measuring the impact of zinc supplementation on a single health
outcome may not therefore measure the full impact on the complex and
adaptive system of an individual.

Embracing complexity

Other areas of science can perhaps assist healthcare practitioners
to embrace complexity. An agreement and certainty diagram is a
conceptual model for complex problem solving developed in the
field of organizational dynamics (Stacey, 1996). The model provides
an interesting framework for considering the complexity within a
practitioner/client healthcare consultation. Figure 2.3 shows a version
of this model adapted from the original model and how it can be applied
to the healthcare setting.

It can be said that mainstream health evidence, with a focus on
testing linear relationships via randomized controlled trials, is located
in the bottom left-hand corner of Figure 2.3, with high certainty and
high agreement (Martin and Félix-Bortolotti, 2010).

Is that approach really appropriate when dealing with a complex
system such as the human body? Could that approach be too reductive
and simplistic to achieve best results when dealing with individuals who
have genetic, epigenetic and lifestyle variability?

Translation of science into the context of successful personalized
nutrition practice requires recognition of the non-linearity principles
that characterize complex health systems. David Katerndahl is a
Medicine Professor at the University of Texas Health Science Centre
who studies the application of complexity science to the study of
family and community medicine. According to Katerndahl, embracing
complexity has the power to improve clinical practice:
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Understanding the non-linear dynamics of phenomena both internal
and external to our patients can (1) improve our definition of ‘health’;
(2) improve our understanding of patients, disease and the systems in
which they converge; (3) be applied to future monitoring systems; and
(4) be used to possibly engineer change.

Doctors who successfully practise the ‘art’ of medicine may recognize
non-linear principles at work without having the jargon needed to label
them. (Katerndahl, 2009, p.755)

Low
- Chaotic
S situations
IS
o
g
g Complex
Y o
o clinical
o cases
5 &
8 Where personalized
Simple nutrition
situations practitioners work
High
High Low

Degree of certainty

Where most clinical
decisions are made

Figure 2.3 A ‘certainty-agreement’ diagram illustrating the context where
personalized nutrition practitioners operate compared with other clinicians

The diagram aims to illustrate the context where most clinical decisions are made
when following linear guidelines to tackle simple situations (e.g. supplement with
vitamin B12 if B12 deficiency has been identified by means of testing) versus a
situation that is chaotic in nature, typically featuring a complex set of overlapping
symptoms. In this kind of unchartered territory, practitioners need to make sense
of complexity by drawing from appropriate scientific evidence while using their
clinical insight.

Source: Adapted from Stacey (1996) and Plsek and Greenhalgh (2001) by Toribio-Mateas
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Importance of the client story

We are never illness or disease but, rather, always their sum in the world
of day-to-day experience. lllness and disease are not closed systems
but mutually constitutive and continuously interacting worlds. In the
patient’s case, it is always experience as well; we are always in contact
with our own worlds of physical and emotional pain and experience
- and thus identity - that cannot be reduced to the external zone of
intersection between society and the men and women who constitute
it. (Rosenberg, 2002, p.258)

This quotation, taken from a paper by Charles Rosenberg, Professor of
the History of Science and Medicine at Harvard University, eloquently
captures the role the client story. The rich texture of the client story
has psychosocial and emotional aspects that are as important as the
physical manifestations of disease.

Innes and colleagues (2005) propose that the narrative between client
and practitioner has its own agency as a ‘complex responsive process’,
and, further, that clients are nervous about their doctor ‘reducing their
story to the level of a technical description’ (Innes et al., 2005, p.49).

In fact, the interaction between the practitioner and client in the face
of complexity and paradox can be key to tackling complex conditions
such as chronic pain (Brown, 2009). The nascent nature of the
personalized nutrition profession has provided the perfect environment
for professionals in this field to work ‘at the edge of chaos’, continuously
identifying patterns in their clients’ narratives that enable them to make
sense of reality so that they can generate recommendations that are
appropriate, safe and meaningful.

A key skill needed to manage working with complexity is reflective
practice. The concept of reflective practice was initially developed
by Donald Schon, a visiting professor at Massachusetts Institute of
Technology.

Schon claims that reflection-in-action is ‘central to the “art” by
which practitioners sometimes deal well with situations of uncertainty,
instability, uniqueness, and value conflict’ (Schon, 1983, p.50).
Discussing reflection in biomedical professions, he argues that case
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histories are a key part of ‘the physician’s process of inquiry - the way
in which he perceives and describes the patient, his manner of listening
to the patient’s descriptions of his complaints, the process by which he
identifies possible explanations, conceives of strategies of diagnosis or
treatment, and tests them’ (Schon, 1983, p.317).

As the cases in the following chapters show, the context, narrative and
sense-making between the client and practitioner is an integral part of
the personalized nutrition process. The practitioners use coaching skills
(active listening, targeted restatements, questioning, clarifying) combined
with education to help the client implement the recommendations and
achieve their health goals. The client timeline and the interpretation
of tests become practical tools which help to organize, structure and
inform the client’s story. These tools and skills become the foundations
of the developing therapeutic relationship. It is therefore proposed that
the personalized nutrition clinical approach embraces many of the key
elements which assist the practitioner to embrace complexity.

What does evidence look like in
complex adaptive systems?

There are impressive examples of studies which aim to embrace the
complexity and paradox of nutritional biochemistry in a clinical trial
setting. Teams led by Dr Terry Whals have studied the impact of a
multimodule approach (modified Paleolithic diet, exercise, stress
reduction) to multiple sclerosis and demonstrated the effectiveness of
this approach (Bisht et al., 2014; Lee et al., 2017). Dr Dale Bredesen has
published case studies on an integrated personalized nutrition approach
for successfully reversing Alzheimer’s disease (Bredesen et al., 2016). A
prospective study demonstrated proof of concept for an integrated
personalized, nutrition and psychology approach to chronic fatigue
(Arroll and Howard, 2012), which is currently at ethics approval stage
to take into a fully randomized controlled study.

These examples illustrate that traditional clinical research can be
conducted on a personalized nutrition approach. It is hoped these
studies will pave the way for more like them. In the meantime, is it

29



CASE STUDIES IN PERSONALIZED NUTRITION

true that evidence is lacking for personalized nutrition? The absence of
evidence is not the same as evidence of absence, a point that has been
highlighted in discussions on evidence-based medicine (Altman and
Bland, 1995; Djulbegovic, Elgayam and Dale, 2018; Sola, Dieppa
and Rogido, 2007).

Furthermore, as has been discussed above, taking a more
comprehensive view of evidence-based practice may lead to better
solutions for complex clinical situations. In the context of personalized
nutrition, there is evidence and it often needs to be collated from a
wider range of sources.

Evidence from a wide range of sources

A personalized nutrition practitioner will use a wide range of sources of
evidence. Let us take a specific example. The practitioner is considering
whether there is evidence to support supplementing magnesium for
a client.

» A starting point may be to ask, ‘Are there filtered sources of
evidence - a review or a meta-analysis for using magnesium in a
client with similar characteristics?’

o There is a meta-analysis for magnesium use in hypertension and
diabetes (Wu et al., 2017).

e My client doesn’t have hypertension or diabetes, but she
has hypothyroidism and she is very anxious, and has some
characteristics of metabolic syndrome.

o There are no primary or secondary sources for using magnesium
in exactly that scenario.

» Looking from a systems biology perspective:

- Magnesium is key for mitochondria function (Pilchova et al.,
2017).

- Magnesium adenosine triphosphate (ATP) produced in the
mitochondria through oxidative phosphorylation is central to
any function that requires energy, plus magnesium is involved
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in iodine uptake, which is documented in a peer-reviewed

article (Moncayo and Moncayo, 2017).
Meta-analysis on the use of magnesium in anxiety found a poor
quality of evidence (Boyle, Lawton and Dye, 2017). There is,
however, some supportive evidence from clinical studies for the
use of magnesium in anxiety (Boyle, Lawton and Dye, 2016).
Magnesium plays an essential role in the N-methyl-d-aspartate
(NMDA) receptor, serving to block the calcium channel. Via this
molecular function it has a role in normalizing neurological
function and avoiding neurological excitotoxicity (Kirkland,
Sarlo and Holton, 2018).
Experiential evidence from the practitioner’s own clinic and
discussions with peers is that magnesium is helpful for clients
who have anxiety, and that some have found it to be most
effective in the glycinate form.
Is there specific evidence to substantiate magnesium glycinate?
No, but experientially that seems to be the case.
Furthermore, reviewing the client’s diet, the practitioner
estimates her magnesium intake from diet to be quite low. The
practitioner considered testing red blood cell magnesium, but,
given that magnesium has low potential for harm when used
at a sensible dose, elects to supplement 300 mg magnesium as
glycinate, as part of an integrated programme.

Is that evidence-based? Yes, even though some EBM practitioners may
argue that the decision to supplement magnesium is based on critical
thinking and not on primary research from clinical or epidemiology
study designs in the hierarchy pyramid and/or filtered or secondary
analysis of these. Person-centred practitioners evaluate the evidence
available and use a systems biology logic, applying it to the individual
case in order to make a decision. This decision is then compounded
by the assessment of dietary deficiency which should also be routinely
corrected in practice.
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Patient-reported outcome measures (PROMS)

Patient-reported outcome measures (PROMs) such as the Measure
Yourself Medical Outcome Profile (MYMOP) (Paterson, 2004, 1996;
Paterson and Britten, 2000; Price, Merer and MacPherson, 20006) are
useful tools in this process of clinical inquiry and can help a clinician
gather data generated within their own practice. This client-reported
data on measures of wellbeing enables the practitioner to assess client
progress prior to and post-interventions, and provides an opportunity
for clinicians to become practitioner-researchers and build a primary
evidence base that bridges the gap where other types of evidence may
not be available. PROMS have been found to be useful for capturing data
describing the issues of greatest concern to clients (Sales et al., 2018),
thereby ‘humanizing’ the results of clinical trials where participants are
just seen as a number.

The original model for EMP advocated that the client’s own
preferences should be factored into decision making (Sackett, 2000).
This has been reinforced by the GRADE working group which aims to
develop a common, sensible and transparent approach to grading quality
(or certainty) of evidence and strength of healthcare recommendations
(Andrews et al., 2013). This is key to decision making in personalized
nutrition. Clients typically feel more empowered when they know why
the decisions they are taking about what to eat are expected to have an
impact on their health. PROMS provide a structured way to keep the
client’s priorities central to the clinical approach.

All the cases in the following chapters use some form of PROMS. Some
are fully validated tools, such as the Measure Yourself Medical Outcome
Profile (MYMOP) used in Chapter 7. Some are only validated by their
use in clinical practice but haven't followed the validation process of the
MYMOP. An example is the Medical Symptom Questionnaire (MSQ)
featured in Chapter 6, which is commonly used by functional medicine
practitioners. In the rest of the cases the practitioner either asks the
client to rate their top symptoms on a scale of 1 through to 10 (1 being
as good as it could be, 10 being as a bad as it could be) and these scores
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are tracked in each appointment. Alternatively, the practitioner tracks
progress through the qualitative assessment of lifestyle — for example,
how much time they can spend on an activity or how frequently a
symptom occurs. The advantage of using a validated tool is twofold.
First, its interpretation is standardized and hence easy to understand
by other practitioners who may be involved in a case. Second, its output
can be used to contribute to broader research. While non-validated
tools may accommodate a client’s individuality, they are not suitable
for research purposes as they introduce a high level of heterogeneity
that can contribute to bias.

Benefit versus harm

Most rational decision making in EBM is to initiate an intervention
where the expected benefits outweigh the expected harm (Djulbegovic
et al.,2018). If the potential to harm is high, then the evidence to justify
the use of an intervention must be much more robust. For nutrients and
foods, the potential for harm is far lower than for pharmaceutical agents.

This isn’t to say that practitioners shouldn’t be mindful of any
potential harm, particularly when recommending therapeutic foods.
Could an individual make him/herself sick by drinking too much
kefir, eating too much broccoli or using an excessive amount of olive
oil? Potentially yes, but the risks are generally low. Examples do
exist - for example, foods high in histamine (which can also be foods
generally considered ‘healthy’) may cause a problem for someone who
has difficulty with histamine. Drug-food interactions must also be
considered, such as that between grapefruit juice and statins (Ando
et al., 2005). Thus, when working with foods in a therapeutic manner,
it is wise for practitioners to be observant of any potential risks, but to
focus on benefits which, in most cases, are more likely to outweigh any
serious potential harm. (Drug-nutrient interactions are described in
Appendix A and are discussed in the relevant cases where medications
are taken.)

33



CASE STUDIES IN PERSONALIZED NUTRITION

Evidence presented in the case studies

In each of the eight case studies, the basis of the rationale for decisions
taken is provided. This includes sharing the practitioner thinking on
what the underlying factors are in a case, as well as the evidence to
support the specific food- and lifestyle-based interventions.

Given the complexities involved, each of the clinical decisions taken
could include hundreds of individual components. The approach to
presenting the evidence is a pragmatic one. To cover the totality of
evidence (positive and negative) in each and every decision would be
extremely lengthy and not terribly interesting to the reader. In each case
study the goal has been to provide a breadth of evidence for the approach
taken. In some places a greater breadth of evidence has been discussed;
in other areas evidence is presented in less depth. Importantly, it is
intended to demonstrate that the clinician in each case is embracing
the evidence from a wide range of sources (the full pyramid of Figures
2.1and 2.2), that they are applying clinical expertise as well as published
evidence, and that client values and preferences are taken fully into
account. Finally, the way that the client narrative, reflective practice
(from the Q&A) and the therapeutic relationships are used within each
case demonstrates how the practitioners have learned to embrace the
complexity and indeed use that to further the clinical journey.

Evolving the evidence base for personalized nutrition

Is there more that could be done to build a robust evidence base in
personalized nutrition? The short answer is yes. Work is already in
hand with professional bodies in the industry to develop more effective
tools. Emerging technologies for data collection and analysis, such as
artificial intelligence and natural language processing, as well as data
sharing may facilitate the process of incorporating patient-reported
outcomes into trials and routine clinical practice (Wheat et al., 2018),
leading to the evolution of person-centered healthcare (Perez Botero,
Thanarajasingam and Warsame, 2016). With an approach that uses
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systematic reviews and meta-analysis as a lens through which to evaluate
other types of evidence such as case studies and observational or non-
randomized studies, it is hoped that this book will help to establish the
role of case studies within the wider evidence base for personalized

nutrition.
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