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Chapter 34
The Patient’s Story; the Clinician’s Thinking—A Place 
to Start
Michael Stone, MD, and David S. Jones, MD

Introduction

Healthcare practitioners—whether modern or 
ancient, from Western or Eastern disciplines, physician 
or shaman—have always needed a system for con-
structing an “explanatory story” of the patient’s illness. 
These systems can vary from a few questions and much 
observation (an approach characteristic of the Yupik 
shaman), or prolonged palpation of the pulse while lis-
tening to the breathing pattern (a Tibetan healer), to 
patient questionnaires accompanied by physical exam 
and laboratory data (the Western medical model). 
Whatever the tradition or training, the healer/health-
care practitioner and patient together construct a story; 
the most comprehensive methods integrate experi-
ences, perceptions, observations, and objective infor-
mation into a coherent, culturally-sensitive narrative. 
Two important outcomes are generated from a compre-
hensive patient story: (1) the patient experiences being 
understood within a context that is often considerably 
broader than the standard biomedical portrait, and (2) 
hope is established in the minds of both patient and 
practitioner that steps can be taken to change the tra-
jectory of the present illness back toward health.

Clinical medicine really begins with the patient’s 
story, so it is worth our time to be sure we construct 
that story in a way that is appropriate to the patient, to 
his or her complaint(s), and to the therapeutics that can 
be most helpful.

Most healthcare systems have a heuristic approach 
to this challenge—a shorthand way of directing atten-
tion that does not require continuous application of 
the entire, detailed decision model at every step of the 
process. Collecting, sorting, and focusing relevant data 
toward the development of a coherent story and well-
founded therapeutic plan can, indeed, be cumbersome 
and time-consuming in the absence of an efficient 
model. In standard medical care, efficiency is gained by 
generating and sorting information through a well-
established and very useful model: chief complaint, 
medical history of the presenting problem(s), past med-
ical history (including important family medical his-
tory), social and work history, present medications, 
history of drug sensitivities, and a complete review of 
systems. This standard medical heuristic is organized to 
achieve a relatively quick and highly useful distillation 
of the patient’s story into a “short list” of potential 
diagnoses; the process of selecting among those poten-
tial diagnoses (achieving the differential diagnosis) is 
usually facilitated by collecting further data (physical 
examination, laboratory measures) related to the most 
likely choices.

The inherent goal in this model is to narrow the 
inquiry down as quickly as possible to a specific diagno-
sis,1 with the expectation that such a process leads fairly 
directly to a therapeutic plan of (usually) pharmaceuti-
cal and/or surgical intervention(s).2 Implicit in such a 
model is a belief that enough of the patient’s full story 
can be captured by a diagnosis that an appropriate and 
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effective treatment plan can be based upon it. The orga-
nization of information into only those categories that 
help the clinician formulate the diagnosis and the treat-
ment plan simplifies the process of “doctoring,” and 
lends coherence and reproducibility to the standard 
medical approach.

The cost, however, of the speed and efficiency of 
this model is that the narrow focus precludes a compre-
hensive response to some of today’s most common and 
costly conditions: chronic, complex illnesses.3 Speed 
and efficiency are highly desirable in the acute care set-
ting; however, the steady and disturbing rise in the inci-
dence and prevalence of serious chronic diseases makes 
the case that those are not the best standards for non-
acute circumstances.

This textbook has been devoted to the exposition of 
a new information-gathering-and-sorting architecture 
that stands on the very substantial shoulders of the stan-
dard medical paradigm, expanding it with an emphasis 
on principles and mechanisms that weld meaning and 
mechanistic explanations to the diagnosis, and deepen 
the clinician’s understanding of the often overlapping 
ways things “go wrong,” and what to do about it.

Any methodology for constructing a coherent story 
and an effective therapeutic plan in the context of 
complex, chronic illness must be flexible and adaptive. 
Like an accordion file that can compress and expand 
upon demand, the amount and kind of data needed 
will necessarily change in accordance with the patient’s 
situation and the clinician’s time and ability to piece 
together the underlying threads of dysfunction. In the 
acute setting, the clinical information requirements 
contract to a very slim, survival-driven set of points 
that provide guidance and milestones with as little 
extraneous information as possible in order to achieve 
rapid diagnosis and intervention. Relevant examples 
of the clinical conditions responsive to this model 
abound: cardiac arrest, gram-negative shock, pneu-
monia, herpetic corneal infection, spinal cord com-
pression, and so forth. However, in the approach to 
complex chronic illness, with multiple co-morbidities, 
the accordion file must expand to incorporate a much 
larger database of relevant information. For example, 
the compilation of the “present illness” section of the

history and physical must expand to include a thor-
ough investigation of antecedents, triggers, and media-
tors (see Chapter 8), if the completed story is to develop 
and sustain a robust partnership between the patient 
and the healthcare provider. Personalized medical care 
without this essential investigation will fall short. There 
are many pathways that can lead to chronic disease; the 
story elements must broaden sufficiently to assess 
those.4 Diagnosis is only one step in the functional 
medicine process; it is not, as it often is in the standard 
paradigm, the final step before intervention.

Traditionally, the review of systems assesses how the 
various organ systems—neurological, ENT, respiratory, 
cardiovascular, etc.—are functioning; it follows the 
questions about present illness and past medical his-
tory and often completes the initial data collection 
process. In the setting of complex, chronic illness, how-
ever, a new step must be inserted after the review of sys-
tems. In order to construct a robust response to the 
many issues of chronic illness, a “review of mechanisms” 
(functional medicine’s raison d’être) must engage the 
clinician’s attention. (As is apparent from a glance at 
the functional medicine matrix—discussed below—this 
process includes the mind-body or psychosocial mech-
anisms as well as the physical.) This step enables the 
clinician to engage in a focused review of pathways and 
factors that contribute to the development and perpet-
uation of disease. To complete the metaphor, in the 
acute medical setting, the accordion file takes on a com-
pressed, streamlined profile, with non-essential infor-
mation removed to facilitate rapid response. But in 
chronic, complex disease care, the file expands to accom-
modate a more comprehensive set of data elements 
that help the clinician understand a great deal more 
about the patient: environment, genetic predisposi-
tions, physiological and biochemical functionality, 
and body/mind/spirit influences. The end point of this 
expanded process is a patient story that is broader and 
deeper, and that contains many more indicators for 
both patient and practitioner in terms of developing 
and implementing an effective therapeutic plan.
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The Functional Medicine Matrix or Web

In 1913, William Osler anticipated our ability to 
“study the interaction of internal secretions, their influ-
ence upon development, upon mental process and 
upon disorders of metabolism.” He believed it would 
“likely prove of a benefit scarcely less remarkable than 
that which we have traced in the infectious diseases.”5 
In recent years, examples of our more sophisticated 
understanding of human physiology are increasingly
part of our common knowledge and clinical thinking—
from genetics and the genome to cytochrome P450 
polymorphisms, from the symphony of cytokines 
involved in inflammation to emerging vitamin D 
research documenting its role as a humoral, immune 
modulator (a “hormone”). As a result, we now recog-
nize many different opportunities for clinical interven-
tion. Figure 34.1 depicts one way of considering the 
continuum of health in the functional medicine model.

Methods for helping clinicians incorporate new evi-
dence and new ways of thinking into the pressured 
pace of clinical practice must be improved. Functional 
medicine offers an approach to the comprehensive 
review of essential elements and mechanisms of disease 
that incorporates “the interaction of internal secre-
tions” and the emerging understanding of human 
physiology and mind-body research. Explicit in the 

principles of functional medicine is the concept that 
each patient comprises his or her own “universe” with 
a unique set of interconnections, potentials, diversities, 
and reserve capacities.6 Also recognized is that “the 
body can only be understood as a whole.”7 The func-
tional medicine principles (see Section II of this book) 
add a significant level of complexity to the clinical 
thinking process, requiring not only more data collec-
tion but also a conscious synthesizing process: Who is 
this patient—in detail and in whole? IFM has devel-
oped some tools to facilitate both data collection and 
sorting, as well as analysis/synthesis. The central orga-
nizing tool is the functional medicine matrix or web 
tool (see Figure 34.2). Further on in the chapter, we’ll 
discuss the use of the matrix, but it’s important to have 
the basic image in mind at this point.

2010 Update Note: The Functional Medicine 
Matrix Form and concepts continue to evolve. 
Throughout most of this book, an older version of the 
matrix is shown and discussed. In Figure 34.2, however, 
we show the 2010 version of the matrix, so the reader 
can examine what has changed. The new cases included 
in Chapter 37 also show the 2010 version of the matrix 
form.

—The Editors

Figure 34.1 Intervention opportunities in functional medicine
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Figure 34.2 The Functional Medicine Matrix Form

Understanding the Functional Medicine 
Model: Comprehensive Care, Part I

Consider a woman in her 60s with a fractured toe. 
The acute problem is identified, evaluated, and fixed 
(orthopedically, if necessary) and the patient’s toe heals. 
Right? This is often true and usually signals the end of 
standard medical management. However, comprehen-
sive care, even in this apparently simple acute case, 
encompasses a broader mission; further evaluation 
might indicate underlying contributory problems, and 
a preventive approach to those may prevent similar 
problems in the future.

Asking one basic question initiates a process that 
could have significant long-term health benefits for the 
patient: What were the antecedents to and/or triggers of the 
problem? Underlying issues may include bones weakened 
from vitamin D or mineral undernutrition; medication-
nutrient interactions that have altered absorption or 
excretion of bone matrix substrate; endocrine dysfunc-
tion; chronic inflammation; lack of exercise or altered 
weight bearing; balance or movement problems perhaps 

triggered by intoxication; pharmaceuticals or botanicals 
that may be affecting detoxification. Perhaps the patient 
was simply clumsy, hurried, or distracted. If so, why? 
Stress, sleep dysfunction, and mental or emotional dis-
tress could all be factors. Organizing a rational process 
for this more robust investigation will be the focus of 
the remaining parts of this chapter.

Tools to Assist in Comprehensive History-taking

Before proceeding further with this case, let’s imag-
ine an entire therapeutic encounter. First of all, a critical 
aspect in the establishment of trust and the creation of 
a therapeutic alliance is cultural sensitivity to the cir-
cumstances and beliefs of the person seeking help (see 
Chapter 36 for an in-depth discussion on creating effec-
tive doctor-patient relationships). How a question is 
asked can be nearly as important as whether it was 
asked at all. In gathering information to illuminate the 
diagnosis and functional assessment, the stage is also 
being set for downstream issues of compliance with 
treatment recommendations and alliance in the thera-
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peutic relationship. Identifying obstacles to health in 
the data-gathering process—whether physical, mental, 
emotional, or environmental—demands conscious 
attention, skillful interviewing, and effective listening. 
Table 34.1 reviews common elements of a comprehen-
sive history; most of these points will be familiar to cli-
nicians from many different disciplines, but it’s good to 
have the basic context in mind, because it’s what we 
build upon.

The history-taking can be facilitated by appropri-
ately focused data-collection forms. Every office has 
these, of course, but we offer in the Appendix samples 
of a few forms that support a functional medicine 
approach: 

• The Adult or Child Toxin Exposure Questionnaire is 
useful if the patient has a history suggesting drug, 
nutrient, or environmental intolerance. 

• The Life Stress Questionnaire will help identify 
issues that are known to affect emotional stress 
and health. 

• The 3-Day Diet Record provides a very straight-
forward way of assessing dietary habits, and it can 
be reviewed in the context of the healthy eating 
pyramid8 proposed by Walter Willett. This type of 
record can be used to assess adequacy of diet com-
pared to the old and new USDA food pyramids9,10 
and the vegetarian food pyramid guidelines,11 as 
well as other popular diets, all of which have their 
own strengths and weaknesses.12,13 

• Additional useful forms include the Detailed Review 
of Systems and the Medical Symptoms Questionnaire, 
which quantifies the incidence of symptoms and 
their frequency (and also provides a quick measure 
of patient improvement, if it is re-administered at 
regular intervals).

Interactions and adverse reactions. Today’s 
history-taking process is complicated by the fact that 
many people use multiple OTC and prescription drugs, 
as well as nutraceuticals of various kinds. We now 
know that this situation creates increased risks of intol-
erance and/or adverse reactions for a variety of reasons. 
As part of normal history taking, therefore, all herbal, 
pharmaceutical, and nutritional supplements should 
be listed in the patient’s chart, updated regularly, and 
reviewed for possible interactions. Clinicians should be 
cognizant of the fact that there are now commercially 
available drug-drug interaction software programs, as 

well as drug-nutrient, nutrient-nutrient, and botanical-
drug publications and programs to help in evaluating 
the patient’s list for potential problems. An article pub-
lished in 200114 identified 27 drugs frequently cited in 
adverse drug reaction studies. Among these drugs, 59% 

Table 34.1 Components of a Comprehensive History

Chief Complaint: The current concern or problem
Present Illness: The timeline and symptoms involved with the 
current problem(s) and associated complaint(s); functional 
medicine practitioners add questions that explore any notewor-
thy antecedents, triggers and mediators of the present illness.

Past Medical and Surgical History
Review of Lifestyle and Habits

Review of Organ Systems

Considered within the context of underlying mechanisms 
in the areas of the functional medicine matrix:

Environmental Inputs
Oxidative Stress
Mind/Body
Immune/Inflammation

Structural
Neuroendocrine
Detoxification
GI Function

• Medical problems

• Surgeries and hospitalizations

• Traumas

• Medications

• Supplements, herbs, nutrients, homeopathics, adaptogens

• Allergies, sensitivities, or intolerance to medications, herbs, 
foods

• Exercise patterns

• Diet or special dietary habits:
– What foods are regularly eaten or avoided?
– Artificial sweeteners or fats: aspartame, sucralose, olestra

• Social, occupational, and lifestyle history:
– Relationships (family, work, community)
– Passions, hobbies, interests
– Work and potential environmental exposures
– Habits and addictions: tobacco, alcohol, caffeine, 

illegal drugs
– Sexually active (if yes, practicing safe sex?)
– Spirituality and faith
– Preventive medicine interventions
– Vaccinations and immunizations

• Family history
– Genetically-linked illnesses and predispositions
– Family behaviors or emotional tones
– Lifestyle issues of family members

Differential Diagnosis
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are metabolized by at least one enzyme with a variant 
allele known to cause poor metabolism. These findings 
are summarized in Table 34.2.

Other important factors to consider: 
• Many pharmaceuticals and herbs pass through the 

main cytochrome P450 enzymes as substrates, and 
can act as inducers or inhibitors of these enzyme 
systems. 

• In addition, the list of enzyme polymorphisms that 
affect the efficacy and clearance of various drugs 
and herbs is now extensive and is updated regularly. 

• The prevalence of poor metabolizers (a function of 
polymorphisms in the P450 system) varies by race. 
A few examples will bring this point home: 
– Among Caucasians, 12% are poor metabolizers 

of CYP1A2 substrates, up to 6% of CYP2C9 and 
CYP2D19, and up to 10% of CYP2D6 substrates. 

– Among Chinese, up to 17% are poor metaboliz-
ers of CYP2C19 substrates, and <2% are poor 
metabolizers of CYP2D6 substrates. 

– In people with Japanese heritage, up to 23% are 
poor metabolizers of CYP2C19 and <2% are poor 
metabolizers of CYP2D6 substrates. 

– There are many genetic variants within each 
group of cytochrome alleles and each has its own 
incidence among races. For example within the 
CYP2D6 enzyme, there are at least 31 allele vari-
ants, with race data showing presence of allele 
variants in up to 50% of Chinese, 34% of African 
Americans, 60% of Japanese, 19% of Koreans, 
50% of other Asians, and 34% of Africans. (More 
information on genetic variability and polymor-
phisms in detoxification can be found in Chap-
ters 22 and 31.)

Genetic inheritance, diet, and combinations of drugs 
(and other substances) ingested are all factors in the 
incidence of adverse drug reactions.15 A study published 
in 2003 reported that “one quarter of outpatients had 
adverse drug events during a three-month period …   .”16 
Thirty-nine percent of the ADRs reported were classified 
as “ameliorable or preventable,” which implies that 61% 
were not (given current knowledge). The most common 
cytochrome polymorphisms are listed in Table 34.3, and 
the Appendix provides an extensive listing of inhibitors 
and inducers of some important P450s. Clinicians do 
need to consider ways in which the patient’s history can 
be evaluated for some of the most common potential 
problems elucidated by this complex and rapidly grow-
ing research.

Table 34.2 Commonly Identified Drugs in Adverse Drug 
Reactions

Therapeutic Category 
and Drug Class

Specific Drug

Cardiovascular
• Beta blockers

• Angiotensin converting 
enzyme (ACE) inhibitors 

• Diuretics

• Calcium channel 
blockers

• Inotropic agents/
pressors

atenolol, metoprolol

lisinopril

furosemide, hydrochlorothiazide

diltiazem, verapamil

digoxin

Analgesics
• NSAIDs

• COX-2 inhibitors

aspirin, piroxicam, ibuprofen, 
naproxen

Vioxx®, Bextra® , Celebrex®

Psychiatric
• Tricyclic antidepressants

• SSRIs

imipramine, nortriptyline

fluoxetine

Antibiotics
• Penicillin

• Antitubercular agents

• Macrolides

amoxicillin

isoniazid, rifampin

erythromycin

Other
• Anticoagulants

• Corticosteroids

• Anticonvulsants

• Antidiabetic agents

• Bronchodilators

• Electrolytes

• Antiemetics or 
antihistamines

warfarin sodium

prednisone

carbamazepine, phenytoin

insulin

theophylline

potassium

meclizine hydrochloride

Adapted from Phillips KA, et al. Potential role of pharmacogenomics 
in reducing adverse drug reactions; a systemic review. JAMA. 
2001;286:2270-79.
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Understanding the Functional Medicine 
Model: Comprehensive Care, Part II

The review of underlying mechanisms of disease (the 
functional medicine matrix) is where the functional 
medicine approach begins to significantly depart from 
the standard model of care, to establish a more compre-
hensive model. This section of the comprehensive his-
tory is best filtered through the functional medicine 
matrix, a tool that helps organize information, clarifying 
the level of present understanding and illuminating the 
need for broader investigation (an example of “knowl-
edge-coupling” as proposed by Dr. Larry Weed17,18). Let’s 
look at this methodology, as illustrated by a continua-
tion of the “Broken Toe” case (see Figure 34.3).

The functional medicine matrix tool was developed 
by the Institute of Functional Medicine’s Curriculum 
Committee through a two-year process of repeatedly 
asking the question: “For comprehensive evaluation of 
underlying elements and mechanisms of disease, what 
categories would need to be represented?” This question 
was subjected to all areas of scientific inquiry in the area 
of human biology including the expanding research in 
the importance of mind-body-spirit web-like intercon-
nectedness with physiology. All areas of credentialed

medical practice were also drawn into this web of 
inquiry. We have entered the 21st century with the real 
possibility of moving medical care from a focus on the 
differential diagnosis to a focus on understanding the 
mechanisms associated with the origins of the signs and 
symptoms that underlie the patient’s dysfunction. In 
21st century medicine, we will learn to extract the expla-
nation from our understanding of specific antecedents, 
triggers, and mediators, as well as the frequency, inten-
sity, and duration of the patient’s symptoms.19

The Institute for Functional Medicine teaches the 
expanded use of the evolving functional medicine 
matrix in the six-day course, Applying Functional Medi-
cine in Clinical Practice (AFMCP). Information about 
that course can be reviewed on IFM’s web page: 
www.functionalmedicine.org. The first step in the utili-
zation of the matrix requires a disciplined understand-
ing and review of each element of the matrix, 
connecting important signs and symptoms to their 
appropriate element or mechanism of action. The short-
hand version of this step in the use of the matrix is 
illustrated in Figure 34.3 for our sample case (we return 
here to the older version of the matrix). The web-like 
connections within the eight elements of the matrix 
will be further elaborated as we progress through this 
illustrative case study.

The Comprehensive Physical Exam

The physical exam is a key component of patient 
assessment in nearly all healthcare disciplines. Com-
mon components of the basic physical exam are listed 
in Table 34.4. More extensive systemic exams can be 
completed, depending on initial findings, specific 
symptoms, or specialty focus. Signs of undernutrition or 
altered nutrition are summarized in the Appendix and 
are extremely important to watch for. For example, 
many patients with bulimia, and between 24–76% of 
patients with anorexia nervosa,20 have dermatologic 
and physical exam findings of multiple nutritional defi-
ciencies; knowing what those are can help identify a 
serious underlying problem. Nutritional deficiencies are 
also common in the elderly, who have a significant risk 
of being deficient in at least two nutritional cofactors.21

Table 34.3 Drugs Implicated in Adverse Drug Reactions 
Metabolized by Enzymes with Variant Alleles Associated 
with Poor Metabolism

Enzyme Drugs

CYP1A2 Carbamazepine, diltiazem, erythromycin, 
fluoxetine, imipramine, isoniazid, naproxen, 
nortriptyline, phenytoin, rifampin, 
theophylline, verapamil.

CYP2C9 Fluoxetine, ibuprofen, imipramine, isoniazid, 
naproxen, phenytoin, piroxicam, rifampin, 
verapamil, warfarin

CYP2C19 Fluoxetine, imipramine, isoniazid, nortriptyline, 
phenytoin, rifampin, warfarin

CYP2D6 Diltiazem, fluoxetine, imipramine, metoprolol, 
nortriptyline, theophylline.

From Phillips KA, et al. Potential role of pharmacogenomics in reducing 
adverse drug reactions; a systemic review. JAMA. 2001;286:2270-79.



Section VII
Putting It All Together

696

Figure 34.3 The matrix as applied to the “Broken Toe” case

Comprehensive history taking and physical exam 
from a functional medicine perspective require a differ-
ent time frame and the use of additional data-gathering 
and sorting tools. It is impossible to investigate the 
patient’s unique health history using a review of mecha-
nisms, and perform a thorough physical, within the time 
constraints of a brief office visit. Recent research has 
documented that all primary care providers in the 
present healthcare environment face a significant time 
problem in managing patients with chronic, complex 
illnesses.22 However, after the comprehensive assessment 
is completed, it is then possible to break further assess-
ments and interventions into shorter segments; but a 
comprehensive approach to the first visit is critical.

Sidney Baker, MD tells a story about his early medical 
training and mentoring while serving in Kathmandu, 
Nepal in 1959. His senior medical tutor, before the com-
pletion of a patient workup, always asked: “Sidney, is 
there anything else we can do for this patient?” We sug-
gest a similar question: “What additional information 
would be helpful to understand this patient?” Chapter 
35 focuses on just that question, emphasizing dietary 
assessment and the benefits and limitations of labora-
tory assessment.



697

Chapter 34
The Patient’s Story; the Clinician’s Thinking—A Place to Start

Table 34.4 Common Components of the Basic Physical Exam

General Height, weight, blood pressure, pulse, respiratory rate, temperature, appearance, somatotype, emotional state

Head Configuration, shape, symmetry or asymmetry, excess hair or hair loss, lesions, scars, bruits or tenderness behind 
the ears, tenderness on the temporal arteries, prominence of vessels

Eyes Visual acuity, conjunctiva, sclera color, extraocular movements, visual fields by confrontation, papillary reaction to 
light and accommodation, iris, funduscopic examination of the lens, disks, retinal vessels, upper and lower lids

Ears Auditory acuity, shape, external auditory canal, tympanic membranes and acoustic meatus, hearing—bone/air 
conduction

Nose Air movement, nares, turbinates, polyps, septum, mucosa, drainage, rhinorrhea, smell

Mouth Symmetry, control of lips and jaw. Oral exam: lips, mucosa, gingival plaque; normal, decayed, or missing teeth; 
enamel staining/color, dentures, or implants; degree of amalgams and what type, occlusion; saliva, ducts, tongue 
color, fissuring, tastebud lack or prominence, tonsils, pharynx, redundancy of tissue, uvula at rest and during 
phonation, lesions, infections

Neck Symmetry and configuration, movement, strength; mobile and midline trachea; cervical anterior, posterior, and 
supraclavicular lymph nodes; thyroid, bruits, carotid pulses, muscle symmetry, masses, cysts. Suprasternal notch 
or supraclavicular fossa fullness. Inspect and palpate spine.

Axilla Nodes, masses, hair presence or absence

Chest Symmetry, excursion/movement. Palpate for tenderness of ribs, masses, maldevelopment, or crepitus.

Breasts Symmetric, masses, cysts, tenderness, discharge, lesions on nipple

Lungs Rate and rhythm of respiratory cycle, vital capacity, hoarseness, clarity with breathing, symmetric, rhonchi, rales, 
wheezes, crepitus, pleural rub, percussion symmetry

Heart Rhythm; heart valves—sounds, murmurs, changes with position; pulses—radial, femoral, popliteal, dorsalis pedis, 
lateralization of the point of maximal impulse; extra sounds—rubs, clicks

Abdomen Symmetry; liver or spleen enlargement; bowel sounds, bruits, friction rubs, tenderness, masses; percussion ten-
derness; rectus diastasis, hernias. Palpate the femoral and iliac arteries, abdominal aorta. Palpate lymph nodes of 
the inguinal canal

Back Symmetry of station, musculature, posture. Vertebral tenderness. Range of motion of neck, thorax, lumbar spine

Musculoskeletal Trigger-point tenderness; normal movement of the shoulders, elbows, wrists, hands, hips, knees, ankles, toes—
opening/closing of hands; hips, knees, ankles, toes. Swelling, tenderness, or asymmetry of joints or tendons; 
signs of ligament laxity; signs of previous or current injury.

Rectal Perianal or anal lesions, fissures, masses; sphincter tone; prostate size (males), retroflexed uterus (female)

Genitourinary Male: scrotum, testes, epididymi, penis, glans, lesions
Female: external genitalia, introitus, mucosa of the introitus, vagina, cervix; presence of rectocele/cystocele; 
palpation of the cervix, uterus, and adnexa; discharge or masses; ovaries present

Skin Texture, lesions, abnormal discolorations, hair pattern; subcutaneous fat texture. Nails—dysmorphic, texture or 
asymmetry, marks, abnormal thickness or consistency. Nail beds—color, lesions

Neurologic Auditory acuity, intelligence, memory, mood, speech, gait, balance, involuntary movements. Cranial nerves 
1–12; cerebellar exam; frontal release signs. Deep tendon reflexes of the biceps, triceps, brachioradialis, patellar, 
Achilles, and plantar. Proprioception, vibratory sense; orientation, mini-mental status. Can the patient get up 
from sitting, walk across the room, pick up a piece of paper, walk back, and sit down?



Section VII
Putting It All Together

698

The matrix, however, is extremely useful in identify-
ing where the preponderance of evidence from the ini-
tial history and physical lies, and also in clarifying 
where further investigation (e.g., laboratory work) is 
needed. For example, indicators of inflammation on the 
matrix might lead the clinician to request tests for spe-
cific inflammatory markers (such as hsCRP, interleukin 
levels, and/or homocysteine) to help illuminate the 
“immune/inflammatory” processes that might be at 
work. Essential fatty acid levels, methylation pathway 
abnormalities, and organic acid metabolites help deter-
mine adequacy of dietary and nutrient intakes. Markers 
of detoxification (glucuronidation and sulfation, cyto-
chrome P450 enzyme heterogeneity) can determine 
functional capacity for molecular biotransformation. 
Neurotransmitters and their metabolites (vanilmande-
late, homovanillate, 5-hydroxyindoleacetate, quinoli-
nate) and hormone cascades (gonadal and adrenal) 
have obvious utility in exploring “messenger molecule” 
balance. CT scans, MRIs, or plain x-rays extend our view 
of the patient’s structural dysfunctions. The use of bone 
scans, dexa scans, or bone resorption markers23,24 can be 
useful in further exploring the web-like interactions of 
the matrix. Newer, useful technologies such as func-
tional MRIs, SPECT or PET scans open a frontier of 
more comprehensive assessment of metabolic function 
within organ systems. But it is the process of complet-
ing a comprehensive history and physical and then 
charting these findings on the matrix that best directs 
the choice of laboratory work and successful treatment.

Five Levels of Functionality: Selecting 
Effective Treatments

Distilling the data from the history, physical exam, 
and laboratory into a narrative story line that includes 
antecedents, triggers, and mediators can be daunting. 
Key to developing a thorough narrative is viewing 
the story through the lens of the functional medicine 
matrix, which facilitates organizing the story according 
to a set of eight common underlying mechanisms of (or 
influences upon) health. However, even with the matrix 
as an aid to synthesizing and prioritizing information, it 
can be very useful to consider the impact of each vari-
able at five different levels: 

1. Whole body (the “macro” level) 
2. Organ system 
3. Metabolic or cellular 

4. Subcellular/mitochondrial 
5. Subcellular/gene expression

Therapies should be chosen for their potential 
impact on the most central imbalances of the particular 
patient; evaluating interventions that are available at 
each of the five levels can help to identify a reasonably 
comprehensive set of options from which to choose. 
The following lists incorporate only a few examples of 
various types of interventions within these five differ-
ent levels. The rest of this book contains many more.

1. Whole body interventions: Because the human 
organism is a complex adaptive system, with count-
less points of access, interventions at one level will 
affect points of activity in other areas as well. For 
example, improving the patient’s sleep will benefi-
cially influence the immune response, melatonin 
levels, T cell lymphocyte levels, and will help to 
decrease oxidative stress. Incorporating exercise 
markedly affects many areas of the matrix; we 
know that exercise reduces stress, improves insulin 
sensitivity, and improves detoxification, just to 
mention a few instances. Reducing stress (and/or 
improving stress management) can reduce cortisol 
levels, improve sleep, improve emotional well 
being, reduce the risk of heart disease, and so forth. 
Changing the diet can have myriad effects on 
health, from reducing inflammation to reversing 
coronary artery disease. (See Chapter 26 for a dis-
cussion of the many potential benefits of dietary 
interventions.) 

2. Organ system interventions: These interventions 
are used more frequently in the acute presentation 
of illness. Examples include splinting; draining 
lesions; repairing lacerations; reducing fractures, 
pneumothoraxes, hernias or obstructions; or 
removing a stone to reestablish whole organ func-
tion. There are many interventions that improve 
function. For example, bronchodilators improve 
air exchange, thereby decreasing hypoxia, reduc-
ing oxidative stress, and improving metabolic 
function and oxygenation in a patient with reac-
tive airway disease. 

3. Metabolic or cellular interventions: Cellular 
health can be addressed by insuring the adequacy 
of macronutrients and micronutrients, the cofac-
tors for intracellular metabolism. For example, 
deficiencies of folate, vitamins B6, and B12 are 
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widespread.25 An individual’s metabolic enzyme 
polymorphisms can profoundly affect his or her 
nutrient requirements. Providing adequate essential 
amino acids, vitamins, and cofactor minerals in the 
diet according to the patient’s unique metabolic 
needs is essential. The frequency and impact of 
the greater than 50 identified enzymatic polymor-
phisms that are common in the population have 
been outlined.26 These affect enzymatic systems in 
the cytosol and mitochondria. There are many 
more examples of appropriate nutrient interven-
tions that should be made in the context of the 
patient’s condition. For example, adding conju-
gated linoleic acid (CLA) to the diet can alter the 
PPAR system, affect body weight, and modulate 
the inflammatory response.27,28,29 However, in a 
person who is diabetic or insulin resistant, adding 
CLA may induce hyperproinsulinemia, which is 
detrimental.30,31 Altering the types and proportions 
of carbohydrates in the diet may increase insulin 
sensitivity, reduce insulin secretion, and funda-
mentally alter metabolism in the insulin-resistant 
patient. Alcohol consumption and smoking both 
change requirements for many of the nutrient and 
vitamin cofactors. Decreasing use of these sub-
stances may lower excessive demand and exert less 
pressure on the cellular detoxification pathways in 
the lungs and liver. Supporting liver detoxification 
pathways with supplemental glycine and N-acetyl-
cysteine improves the endogenous production of 
adequate glutathione, an essential antioxidant in 
the central nervous system and GI tract. N-acetyl-
cysteine also plays a role in the sulfur conjugation 
pathway that is important in the detoxification of 
acetaminophen and other substances. 

4. Subcellular/mitochondrial interventions: There 
are many examples of mitochondrial nutrient-
support interventions.32,33 Inadequate iron intake 
causes oxidants to leak from mitochondria, dam-
aging mitochondrial function and mitochondrial 
DNA. Making sure there is sufficient iron helps 
alleviate this problem. Inadequate zinc intake 
(found in >10% of the U.S. population) causes 
oxidation and DNA damage in human cells.34 
Insuring the adequacy of antioxidants and cofac-
tors for the at-risk individual must be considered 
in each part of the matrix. Carnitine, for example, 
is required as a carrier for the transport of fatty 

acids from the cytosol into the mitochondria, 
improving the efficiency of beta oxidation of 
fatty acids and resultant ATP production. In 
patients who have lost significant weight, car-
nitine undernutrition can result in fatty acids 
undergoing omega oxidation, a far less efficient 
form of metabolism.35 Patients with low carnitine 
may also respond to riboflavin supplementation.36 

5. Subcellular/gene expression interventions: As 
will be clear to the reader of this book, many com-
pounds interact at the gene level to alter cellular 
response, thereby affecting health and healing. Any 
intervention that alters NFB entering the nucleus, 
binding to DNA, and activating genes that encode 
inflammatory modulators such as IL-6 (and thus 
CRP), cyclooxygenase 2, IL-1, lipoxygenase, induc-
ible nitric oxide synthase, TNF-, or a number of 
adhesion molecules will impact many disease con-
ditions.37,38 There are many ways to alter the envi-
ronmental triggers for NFB, including lowering 
oxidative stress, altering emotional stress, and con-
suming adequate phytonutrients, antioxidants, 
alpha-lipoic acid, EPA, DHA, and GLA.39 Adequate 
vitamin A allows the appropriate interaction of 
vitamin A-retinoic acid with over 370 genes.40 
Vitamin D in its most active form intercalates with 
a retinol protein and the DNA exon and modulates 
many aspects of metabolism including cell division 
in both healthy and cancerous breast, colon, pros-
tate, and skin tissue.41 Vitamin D has key roles in 
controlling inflammation, calcium homeostasis, 
bone metabolism, cardiovascular and endocrine 
physiology, and healing.42 Many of the finer points 
of the functions of vitamins A and D in health have 
been covered earlier in the text. Folate and B12 are 
key in DNA repair. Requirements vary among dif-
ferent patients; therefore, adequacy must be indi-
vidually determined and maintained.43

Understanding the Functional Medicine 
Model: Comprehensive Care, Part III

Returning once again to the “Broken Toe” case, we 
must now connect the Part I data on antecedents, 
triggers, and mediators with the Part II assessment of 
underlying mechanisms to answer the key clinical ques-
tion: At what levels can we intervene effectively? By this 
time, most of the issues mentioned below will likely 
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have been resolved and the remaining questions will be 
answerable, leading to clear indications for treatment.

1. Whole body interventions: Depending on our 
findings, we may determine that the patient needs 
to use a balance aid, or learn some core strengthen-
ing exercises to avoid further injury. Checking for 
balance on a neurologic exam can be essential to 
configuring an appropriate secondary prevention 
program. If osteoporosis is a factor, dietary and 
exercise recommendations may be a high priority.

2. Organ system interventions: Splinting or immo-
bilization by buddy taping or wearing a stiff-soled 
shoe reduces fracture line movement and speeds 
healing. Orthopedic consultation for possible pin-
ning may be in order, depending on the fracture 
site and extent (i.e., great toe, middle phalanx 
involving the joint space). Checking for drug/
nutrient interactions may uncover causes of cal-
cium or magnesium deficiency (environmental 
input/diet element of the matrix). Consider deter-
mining bone density; perhaps she has significant 
osteoporosis. Suggest dietary changes to improve 
calcification and healing, timing of fiber, and cal-
cium or magnesium supplementation. If she is on 
calcium, evaluate her source. Is she on a proton 
pump inhibitor or acid blocker that may be affect-
ing B12 availability and absorption? Has she had 
prior injury and has there been a program of recon-
ditioning? Consider gonadal function and bone 
strength. How is her eyesight, as well as her propri-
oception or vibratory sense? 

3. Cellular/metabolic interventions: Does the 
patient live north of 35 degrees N, or south of 35 
degrees S? What is the color of her skin? Does she 
get enough UV B light? Is she inside all the time? Is 
she always covered with clothing or sunscreen? In 
other words, is she at risk for vitamin D deficiency 
and thus secondary hyperparathyroidism, resulting 
in osteomalacia or osteoporosis? What is her caf-
feine consumption? Caffeine increases calcium and 
magnesium loss in the urine. Are there gut absorp-
tion problems that could affect calcium absorption? 
Is she taking a diuretic? Does she have indices of 
inflammation? TNF- inhibitors have been associ-
ated with slowing the speed of fracture healing. Is 
she taking an anti-inflammatory? Anti-inflammato-
ries can also slow the healing of fractures.44 

4. Subcellular/mitochondrial interventions: Are 
there any obvious mitochondrial issues? Is nutrient 
intake adequate? Is she on a level of fixed income 
that is associated with poor nutrient status? Does 
she have adequate energy? Excessive fatigue can 
interfere with compliance on treatment recommen-
dations such as exercise or physical therapy.

5. Subcellular/gene expression interventions: Does 
she have any physical exam findings or genetic his-
tory that would suggest she has an altered require-
ment for specific nutrients? Is she getting enough 
vitamin A, vitamin K, vitamin D? Does she need 
intervention to alter NFB with phytonutrients, 
or nutritionals?45,46

Re-Assessment: After appraising the five levels dis-
cussed above, and assessing and initiating appropriate 
interventions, one last re-assessment question should 
be asked: What is now known with certainty, and which 
points on the matrix still merit further investigation? A 
final review of the matrix, this hologram that you have 
constructed, can elucidate areas that still need fleshing 
out, or that may not truly reflect the patient’s reality. 
Allow yourself a frank and critical review process.

Consider referrals: No single practitioner—and no 
single discipline—can cover all the viable therapeutic 
options. Interventions will differ by training, licensure, 
specialty focus, and even by beliefs and ethnic heritage. 
However, all the specialties and disciplines can—to the 
degree allowed by their training and licensure—use a 
functional medicine approach, including integrating 
the matrix as a basic template for organizing and cou-
pling knowledge and data. So, where possible, seek out 
other providers who have also acquired some functional 
medicine training. Treatment success can be affected by 
the cultural bias of the patient and the provider, so get 
to know your colleagues in other fields.

Educate yourself about what other disciplines have 
to offer. Should any medical specialists be involved? If 
you are not well trained in physical medicine, consider 
a chiropractor or osteopathic physician. If your experi-
ence with botanicals, supplements, and dietary inter-
ventions is limited, a naturopathic physician might be a 
wise choice. In-depth nutritional counseling is offered 
by nutritionists and registered dietitians. Acupuncture 
has much to offer, as does Traditional Chinese Medicine 
(TCM). It is beyond the mission of this book to discuss 
the training, scope of practice, or therapeutics of the 
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many different healthcare approaches available today, 
but many publications and websites do provide such 
information. Regardless of what discipline you have 
been trained in, developing a network of capable, col-
laborative clinicians with whom you can co-manage 
challenging patients and to whom you can refer for 
therapies outside your own expertise will enrich the 
care your patients receive, and will strengthen the clini-
cian-patient relationship. Many patients do not tell one 
practitioner about care they are receiving from other 
practitioners. Keep those lines of communication open 
and alive. All referral relationships should be handled 
with the same professionalism and courtesy.

A Concluding Short Story of Comprehensive 
Care

We’ll let another case demonstrate the value to the 
patient of using a comprehensive functional medical 
model of care. The Lancet reported a case study in 
March 1999 in a paper titled: “A Woman Who Left Her 
Wheelchair.”47 A 32-year old woman had suffered for 
over two years with progressive muscular weakness and 
pain. Her standard (and very thorough) medical workup 
had ruled out emergency spinal crisis with appropriate 
imaging techniques including CT scan, MRI, and bone 
scan. Her neurological exam did not show sensory or 
motor disturbance, or muscle atrophy. Electromyogra-
phy and nerve conduction studies were reported to be 
normal. A diagnosis eluded her physicians, except for a 
documented iron-deficiency anemia that was treated 
with iron-dextran, given intravenously. Her weakness 
progressed over the ensuing two years, eventually 
requiring use of a wheelchair.

In 1997, after two years of investigation, a new 
review of the present medical problem, filtered through 
the lens of antecedents/triggers/mediators, revealed a long-
term history of Crohn’s disease, requiring steroids by 
age 21, followed more recently by a small-bowel resec-
tion. She had not experienced the symptoms of progres-
sive muscular weakness and pain prior to the small-
bowel resection. In a review of underlying mechanisms of 
illness, the question of nutrient adequacy in the context 
of chronic Crohn’s and small-bowel disease was raised. 
With small-bowel resection of one meter of ileum, bile 
salt loss with steatorrhea can occur; she did suffer from 
foul-smelling stools. A fecal sample from the patient 
showed 90 g of fat loss over 24 hours. A complete meta-

bolic panel was unremarkable except for elevated values 
of alkaline phosphatase and markers of bone reabsorp-
tion (osteocalcin and pyridinoline cross-linked telo-
peptide), but with normal calcium and parathyroid 
hormone. Further testing demonstrated a 25-OH-Vit D 
level that was profoundly low (2.4 ng/mL).

Tying together the antecedent conditions, triggers, 
and mediators of her illness with the review of under-
lying mechanisms of illness, a diagnosis was made: 
hypovitaminosis D due to selective fat malabsorption 
(including fat-soluble vitamin D) after small-bowel 
resection for resistant Crohn’s disease. A treatment plan 
was instigated. Her metabolic stores were repleted using 
parenterally administered 1,25 dihydroxyvitamin D3 
with additional calcium, and a phosphate-rich diet, low 
in fat (meat, fish, liver and root vegetables). Within 
three weeks she was able to walk without assistance; her 
weakness and bone pain resolved and did not return.
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