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IRRITABLE BOWEL SYNDROME (IBS) IS A CHRONIC GASTROINTESTINAL

(GI) illness that is defined by symptoms of bloating, lower
abdominal pain, and abnormal defecation patterns after evaluation
excludes colitis or structural abnormalities as the cause. The patient
may present with diarrhea, constipation, or an alternating variety of
the two types. IBS, however, is not considered just a disorder of
motility, but now has been found to be a “dysregulation of central
nervous system-enteric function,”1 better described as the gut-brain
axis. It is the most prevalent chronic GI disorder seen in primary
care or in gastroenterology, and can also be costly in terms of work
days lost for frequent doctor visits, extensive workups, and or hos-
pitalizations. This disorder has been ranked as the second most
common cause of illness-related work absenteeism aside from the
common cold.2

The symptoms of IBS seem to be an integrated response to a
variety of biological and psychosocial factors. Extrinsic (vision,
smell) or intrinsic (emotion, thought) sources of information have,
by nature of their neural connections from higher centers, the capa-
bility to affect GI sensation, motility, and secretion,1 while pain,
created by the IBS symptoms, reciprocally affects central pain per-
ception, altering mood and behavior. Dysfunction in this feedback
loop of the gut-brain axis may also unfortunately create maladap-
tive behavior when it comes to eating and defecation, which then
amplifies the impact of IBS on a person’s quality of life.

Doctors should be able to make a positive diagnosis of IBS based
on a patient’s history alone, and if necessary, confirmed by diagnos-
tic tests. However, IBS tends to be a diagnosis of exclusion, and fre-
quently a pure physiologic cause cannot be identified. When some
patients receive this information, there can be a negative perception,
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or personal sense of devaluation generated, as if what
they are feeling is “all in their head,” or purely psycho-
logically based. This unfortunately creates more anxiety
and stress for the patient, which then can increase the
symptom complex. Health care providers should include
in their discussions with patients education on the inter-
action of biological and psychological factors that could
contribute to the diagnosis of IBS. This opens the door
to exploration into the psychological dimension without
making the patient feel like their symptoms are purely
psychosomatic and therefore inconsequential.

Medical management options for patients with IBS
are often unsatisfactory for patients, as the range of
treatment is limited in scope and efficacy. Pharmacolog-
ical agents such as antispasmodics, 5-hydroxytrypta-
mine antagonists, antidiarrheals, and laxatives are rou-
tinely utilized with varying degrees of success. Other
therapies commonly offered include: changes in diet,
fiber supplements, and identifying food intolerances.
The failure rate of these treatments is high, leading to
the conclusion that IBS has a strong psychological com-
ponent,3 yet there has not been a specific unique psycho-
logical mechanism identified.

Role of Stress in IBS
The role of stress in the pathophysiology of IBS is

thought to be due to generally altered stress reactivity.
Patients with IBS are more apt to be hypersensitive to
pain, and to have depression, anxiety, and somatization.
Those with chronic psychological stress associated with

increased abdominal symptoms, health care-seeking
behavior, and surgeries, often have an associated history
of trauma and sexual abuse.4 GI-specific anxiety, for
example, fear of IBS pain precipitating a hypervigilance
of GI symptoms, outweighs general anxiety and neuro-
sis as a predictor for severity of symptoms as well.5

Completing a thorough psychological history therefore
is important to uncover these potential treatment land
mines as the role of stress in the pathophysiology of
IBS, though appreciated, is presently under-evaluated.

Psychopharmacological Agents
Psychological management of IBS could include the

use of antidepressants, tricyclic antidepressants, and
selective serotonin reuptake inhibitors. The beneficial
effects of these agents are independent of mood or anti-
cholinergic effects and are thought to influence psycho-
logical pathways leading to reduced somatization and a
reduced tendency to regard gut sensations as indicating
illness.3 The anticholinergic side effects of the tricyclic
antidepressants do confer some additional benefit in IBS
patients that have pain and diarrhea, but not those with
constipation; selective serotonin reuptake inhibitors are
more beneficial in IBS patients that have pain with con-
stipation and bloating. 

Psychological Treatment
Cognitive behavior therapy (CBT) shows patients

how events, thoughts, emotions, actions, and physiologi-
cal responses are intertwined. CBT is a short-term strat-
egy oriented to change behavior, which in turn allows
the development of new strategies and coping skills
rather than the development of insight for its own sake. 

Of particular importance are interpretations of internal
sensations and external events. Thought patterns are
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Summary Points
• IBS is a dysregulation of the central nervous 

system-enteric function, or the gut-brain axis; it 
is the most prevalent chronic GI disorder seen 
in primary care and in gastroenterology.

• The role of stress in the pathophysiology of IBS
is thought to be due to generally altered stress
reactivity.

• Hypnotherapy, yoga, biofeedback, and mindfulness
meditation/relaxation offer adjunctive assistance
in managing IBS, in some cases yielding prolonged
improvement not achieved with medication and
dietary modification alone.



related to underlying assumptions that a person has about
themselves and the world. The results of several random-
ized controlled trials support the use of CBT to treat both
individuals as well as groups.3 It is recommended for
patients who have a history of sexual abuse, or those who
are considerably distressed by their symptoms, yet open
to psychological treatment; however, it is not as helpful
in women with high anxiety who have IBS symptoms on
a daily basis. CBT is as effective as antidepressant treat-
ment, and while its benefits last longer, the combination
of the two produces the best response.3

Mind-Body Approaches
More than 2,000 years ago, Hippocrates recognized

the moral and spiritual aspects of healing. He is quoted
as saying, “It is more important to know what sort of
person has a disease than to know what sort of disease a
person has.” He also believed that treatment could only
occur if consideration is given to attitude, environmental
influences, and natural remedies. While the recognition
of mind-body techniques predates modern biomedicine,
only recently has it been receiving increased attention as
biomedical research identifies the mechanisms by which
the mind and body influence each other. Mind-body
medicine comprises a wide range of practices and
modalities designed to enhance the mind’s capacity to
positively affect health. 

In a 1994 national survey on the use of mind-body
therapies, Wolsko and associates concluded that almost
one in five American adults reported using one or more
mind-body therapies in the past year as well as some
other form of complementary and alternative medicine.6

Seven percent used meditation; 4.8% used imagery;
3.7% used yoga; 1.4% used hypnosis; 1.4% used stress
management; 1.0% used relaxation techniques; and
1.0% used biofeedback. For digestive disorders alone
12.4% used mind-body therapy; and of those, 39.5%
found the therapies to be very helpful for their condition.
While these therapies are inexpensive self-care-based
modalities and hold appeal as cost-effective or cost-sav-
ing alternatives, there needs to be supervision by a physi-
cian to be sure that they are at least equally as effective
as medication, or other standard treatment options.  

Hypnosis
Hypnosis involves the use of an intentional creation

of a daydreaming or trance-type state of consciousness
in the patient. This can be achieved by a combination of
different methods including deep relaxation, mental
imagery, and progressive muscle relaxation; however,
there is never any loss of will or consciousness. This
trance state serves a as a tool to deliver therapeutic

change by opening the door to the mind-body connec-
tion. Hypnosis also has been shown to affect smooth
muscle reactivity, and is also a valuable aid to relaxation
and reducing psychological distress,7 all of which are
beneficial to patients with IBS. 

When in a hypnotic state it is assumed that a person
can better accept and assimilate new concepts and ideas,
though the actual mechanism is not clear. According to
one theory, there is a subtle shift away from the critical,
analytical conscious process involving the left cerebral
hemisphere function toward more subconscious, creative,
and imaginative processes thought to involve the right
hemisphere,7 as well as involvement of the fronto-limbic
regions of the brain that control cognitive and attentional
processes. This may allow retrieval of unconscious mate-
rial and insights that pertain to behavior, stress reactions,
and the ability to resolve psychological problems. 

Hypnosis is believed to relieve smooth muscle reac-
tivity, which can be beneficial in IBS patients. Gupta et
al performed a meta-analysis looking at several cohort
studies with 20-200 patients that examined the use of
hypnosis in IBS patients.8 Approximately 70%-80% of
treated patients experienced at least moderate sympto-
matic relief, and of these, approximately 80% subse-
quently maintained improvement for up to five years.
Identifiable added benefits included reduction of doc-
tors’ visits for IBS, and reduced medication needs or fre-
quency of medication use, all of which would result in
lower health care costs. 

Evidence is accumulating that hypnotherapy can be
extremely effective in the majority of patients with IBS.
While not a cure, hypnotherapy does put the patient in
control, giving them techniques and coping strategies to
overcome and relieve their symptoms quickly.

Gut-directed hypnotherapy involves inducing a hyp-
notic state to create images related to symptom control
and normalization of gut function. The technique usually
involves 12 weekly sessions beginning with hypnotic
induction achieved by progressive relaxation, followed
by hypnotic suggestions directed toward improving con-
fidence and general well-being, and then guided imagery
to induce control and normalization of gut function and
lessening of symptoms. 

One such session could focus on imagery such as
“seeing one’s diarrhea as a fast flowing river that then is
imagined to be flowing slowly and smoothly.”3 These
sessions usually also include the patient placing their
hands on their abdomen and inducing a sense of warmth
and comfort. The technique is then reinforced or modi-
fied as necessary to include other interventions that
would help deal with specific issues identified that trig-
ger or exacerbate symptoms.
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Mindfulness Meditation/Relaxation Therapy
The relaxation response has deep roots in Eastern phi-

losophy and practices of meditation. For success one
must have a quiet environment, comfortable position,
passive attitude, and focus on a single thought or mean-
ingful word. During mindfulness meditation instruction,
the subject is trained to develop skills that focus on being
non-judgmental, and staying in the present moment. For
IBS patients, training focuses first on observation of the
present symptoms/sensations of IBS, while being non-
judgmental to feelings and thoughts that arise. 

In a controlled study of IBS patients, Blanchard and
Keefer showed that relaxation response meditation was
superior to a control intervention with significant
improvement in flatulence and belching observed at
post-treatment.9 Mindfulness appears to be effective in
uncoupling the sensory experience of pain and other
somatic symptoms from the affective alarm reaction,
thereby reducing the experience of suffering. This also
reduces the comorbid anxiety and depression that play a
role in exacerbating IBS symptoms, and may enhance
the efficacy of CBT in patients with IBS.

Biofeedback
Biofeedback relies on the patient’s learning to influ-

ence bodily functions through special machinery that
gives feedback to the patient. It can be used for function-
al constipation, fecal incontinence, functional anorectal
pain, IBS, functional dyspepsia, and aerophagia.10 The
benefits of biofeedback can last up to 12 months.

Yoga
Little research exists on yoga for the treatment of IBS

specifically, but considerable evidence supports its place
in the treatment of a common comorbidity: anxiety dis-
orders. A study by Gupta et al used interventions includ-
ing yogic postures, breath work, relaxation technique,
meditation, stress management, and nutrition to treat
cohorts of patients with different medical problems,
including IBS.8 The results indicate that anxiety was sig-
nificantly reduced with the combined therapies that pre-
dominately featured the daily practice of yoga. 

In a randomized trial using yoga, Kuttner et al studied
25 adolescents with IBS, and assigned them either to
treatment or a wait group.11 The treatment group under-
went a one-hour instructional yoga session followed by
four weeks of practice guided by a video. The study
group as compared to control had lower scores for GI
symptoms and pain, functional disability, anxiety, and
depression while demonstrating better coping skills.
This indicates that yoga can be a useful adjunct in the
treatment of IBS.

Conclusion
IBS is a common illness that can be both debili-

tating to the patient as well as costly in terms of ill
health, missed work, and an increased burden on an
already strained health care system. It is associated
with comorbidities of anxiety, depression, and occa-
sionally neuroticism that complicates the picture and
makes treatment more difficult. Simple use of physical
treatment with dietary change, fiber addition, and 
medical regimens of antidepressant medications are 
not always completely successful, highlighting the
need to address the mind-body connection inherent in
the illness. 

Several mind-body strategies, alone or in combina-
tion with standard medical protocols, offer possibilities
for a more successful outcome for IBS patients. The use
of hypnotherapy, yoga, biofeedback, and mindfulness
meditation/relaxation offer adjunctive assistance in con-
quering this difficult problem, and in some cases yield
prolonged improvement not achievable with medication
and diet therapy alone. It is imperative, however, that the
patient be fully evaluated medically to treat any
reversible conditions prior to offering the mind-body
strategies. 

Recommendation
Depending on the availability of qualified mind-body

practitioners in the medical community, referral can be
made for any of the aforementioned modalities to
achieve relief of IBS symptoms or its intertwining
comorbidities of anxiety, stress, or depression. Cognitive
behavioral therapy is most useful for those with underly-
ing serious psychological problems such as trauma,
abuse, or long-standing chronic anxiety and depression.
Hypnotherapy may yield long-lasting results when pro-
vided within the context of a series of treatments rein-
forced by self-hypnosis using autogenic tapes. Yoga,
mindfulness meditation, and biofeedback are new appli-
cations of traditional modalities that may also offer
symptomatic relief. The choice is dependent on patient
preference and availability of services to achieve posi-
tive outcome in both the physical and psychological
function of the patient with IBS.  ❖
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The Effect of Lifestyle and
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THE SECOND PART OF THIS SERIES REVIEWS SPECIFIC

features of dietary intake that can influence fertility
as well as overall general medical health. 

Protein Intake and Ovulatory Infertility
An analysis of a subgroup of married female nurses

from the Nurses’ Health Study II examined the associa-
tion between specific protein-rich foods and ovulatory
infertility. After multivariate adjustment for age, parity,
energy intake, smoking history, physical activity, and
coffee, alcohol, and iron intake, women with the highest
animal protein intake had a 39% increase in ovulatory
infertility. Similarly, women in the highest quintile of
total protein intake had a 41% greater risk of ovulatory
infertility than women in the lowest quintile of intake. 

Furthermore, this study examined the association of
ovulatory infertility with the intake of specific protein-

rich foods. The researchers found that the addition of
one serving of meat to the diet isocalorically per day was
associated with a 32% increased risk of ovulatory infer-
tility (P = 0.01). The increased risk was primarily due to
intake of chicken and turkey (the most common protein
sources in this population), and to red meat, but to a less-
er extent. Replacement of 5% of energy intake with ani-
mal protein instead of carbohydrates was associated
with a 19% greater risk of ovulatory infertility (P =
0.03), whereas the replacement of 5% of total energy
intake with vegetable protein in lieu of carbohydrates
reduced the risk of ovulatory infertility by 43%. Finally,
the consumption of vegetable protein instead of animal
protein resulted in a 50% decrease in the risk of ovulato-
ry infertility. This association between increased veg-
etable protein consumption and reduced ovulatory infer-
tility was seen in women 32 years of age or older.1

Protein intake affects insulin and glucose sensitivity
differently, depending upon the protein source. In diabet-
ics, postprandial insulin response to vegetable (soy) pro-
tein and egg protein is lower than to red meat and turkey
protein.2 Normal subjects respond similarly to vegetable
protein with a lower insulin response than to animal pro-
tein.3 Thus, the differential effects of various protein
sources on insulin sensitivity could be a mechanism that
explains the effects of non-animal protein on fertility. 

Adverse Effects
Vegetarian and vegans should make sure they’re tak-

ing in sufficient vitamins and nutrients, specifically vita-
min B

12
, which is readily available in a well-balanced

diet as outlined in the Vegetarian Food Pyramid and Eat-
ing Guide.4 It takes wise meal planning together with
proper supplementation or these diets are not going to be
beneficial for general health or fertility. Vegans also
need to focus on getting adequate amounts of vitamin D,
zinc, iron, and calcium. 

The Importance of Iron (Fe) in Fertility
Iron deficiency is common in women of childbearing

age and is the most prevalent nutritional deficiency
worldwide.5 Cook et al have shown that 21% of young
women have depleted iron stores, defined as ferritin lev-
els below 12 ng/mL.6 Given that it may be associated
with adverse pregnancy and perinatal outcomes, women
planning a pregnancy should have their baseline iron
stores checked and consider taking supplements to
restore and maintain adequate iron stores in view of the
known increased requirements during pregnancy.7,8

Meloni et al found indirect evidence of the effect of
iron deficiency on fertility.9 They diagnosed celiac dis-
ease (a malabsorptive condition caused by injury to the
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small intestinal absorptive surface due to an immune
response to gluten contained in the common grains
wheat, barley, and rye) more frequently among women
with unexplained fertility than fertile controls. Some of
these infertile women had iron-deficiency anemia and
low ferritin levels as well as other nutrient deficiencies.
Thus, it is possible that iron and other nutrient deficien-
cies may contribute to subclinical ovulatory disorders
that result in infertility and cannot be diagnostically pin-
pointed readily.9 Sher et al found that women with celiac
disease often have other disorders of reproductive func-
tion that include delayed menarche and early menopause
in addition to infertility, which suggests that this disease
affects ovulatory function.10

Chavarro et al, in a prospective cohort study of a pop-
ulation of married female nurses (ages 24-42) from the
Nurses’ Health Study II, used a semiquantitative food-
frequency questionnaire to estimate dietary intake of
both heme (derived from animal meat) and non-heme
iron (derived from plant sources and supplements) and its
effects on incident ovulatory fertility over eight years of
follow-up.11 After adjustment for age, BMI, parity, smok-
ing history, vitamin C, alcohol, multivitamin use, caffeine,
and previous exposure to oral contraceptives (OCs), the
use of iron supplements (the most common form of non-
heme iron ingestion) was associated with half the risk of
developing infertility compared to non-supplement users
(P < 0.001). Furthermore, among the supplement users,
consumption of supplements with a high iron content (>
51 mg/d) was associated with a 70% lower risk of ovula-
tory infertility (P = 0.003). There was a strong inverse
association between non-heme iron intake and ovulatory
infertility among women in the lowest half of heme iron
intake (< 1 mg/d) but not among women with higher
heme iron intake (> 1 mg/d). Common food sources of
non-heme iron are listed in Table 1.12

Dosages
Most multivitamin tablets contain 18 mg iron and 400

μg folate per pill, while prenatal vitamins contain
between 27-65 mg iron and 0.8-1 mg folate.13 In the
Nurses’ Health Study II, the intake of heme iron equiva-
lent to consuming just one serving (2-3 ounces) of
cooked lean meat, poultry, or fish daily did not affect
ovulatory fertility.11

Fats and Fertility: Have We Reached 
the (Un)Saturation Point?

Since fats and oils comprise 33% or more of the daily
caloric intake of the American diet, they represent a
potentially important point of dietary modification,
which can affect overall health as well as fertility.14

Specific dietary unsaturated fatty acids can bind and
activate the peroxisome proliferator-activated receptor-
gamma (PPAR-G) receptors in a similar fashion to the
synthetic PPAR-G ligands such as the TZDs. Nichols et
al, using in vitro binding assays, found that of all the
nuclear receptor isoforms, PPAR-Gs had the most
restricted affinity profile for dietary fatty acids, binding
most efficiently with long-chain polyunsaturated fatty
acids (PUFAs), the n-6 (omega-6) fatty acids, such as
gamma-linolenic acid, and the n-3 (omega-3) fatty acids,
such as eicosapentaenoic acid, and weakly with mono-
unsaturated fatty acids (MUFAs). 

Saturated fatty acids of any chain length failed to bind
efficiently with PPAR-G receptors.15 Binding affinities
for the unsaturated fatty acids differed, however, for cis
and trans stereoisomers.16 Kasim-Karakas et al found
that a higher intake of cis unsaturated fatty acids (found
in non-hydrogenated vegetable oils and salad dressings)
was associated with improved metabolic and endocrine
characteristics in women with polycystic ovarian syn-
drome that resulted in a decreased risk of type 2 dia-
betes.17 On the other hand, consumption of trans unsatu-
rated fatty acids has been associated with insulin resist-
ance18 and higher risk of type 2 diabetes.19

Berger reviewed the experimental evidence from in
vitro and in vivo animal and clinical studies which
showed that PPAR-G agonists mediate increases in
insulin sensitivity in adipose tissue and a broad range of
other tissues because they:
1. increase the uptake of fatty acids and decrease lipoly-

sis by adipocytes;
2. increase the production of plasma levels of adipose-

derived factors, such as Adipocyte-related comple-
ment protein (Acrp)30, which increase insulin sensi-
tivity; and

3. downregulate production and/or the action of TNF-
alpha, a pro-inflammatory mediator, which increases
insulin resistance.

Thus, PPAR-G receptors link dietary fatty acid concen-
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Table 1

Non-heme iron content 
of common food sources17

Food Source Serving Size Non-heme Iron 
Spinach 1 C 6.4 mg
Lentils 1 C 6.6 mg
Soybeans 1 C 8.8 mg
Tofu 4 oz 6.1 mg
Shiitake mushrooms 8 oz 3.6 mg
Pumpkin seeds ¼ C 5.2 mg



trations to glucose, lipid, and immune homeostasis,
which has important ramifications for fertility.16

In addition to functioning as PPAR-G agonists,
omega-3 and omega-6 PUFAs provide the precursors for
prostaglandin synthesis, modulate key enzymatic
processes involved in steroid metabolism, and are essen-
tial components of all cell membranes, especially the
membranes of the sperm and oocyte.20 PUFA intake also
has important effects on parturition and Olsen et al have
shown in a prospective cohort study that women with
higher intakes of omega-3 fatty acids (equivalent to
daily consumption of at least 15 g of fish or 0.15 g of
omega-3 fatty acids) during pregnancy have lower risks
of preterm labor and low birth weight.21 Table 2 lists
excellent dietary sources of omega-3 fatty acids.12

Dietary Ratios of Omega-6 and Omega-3 Fatty Acids
Clinical studies have addressed the fact that the ratio

of dietary intake of omega-6 to omega-3 fatty acids is
very important to regulation of metabolic and immune
processes in the body. While modern Western dietary
trends have increased this ratio from 10:1 to 25:1, it has
been advocated that a return to the ratio of a more primi-
tive human diet of 4:1 would reduce the production of
inflammatory mediators and the incidence of cardiovas-
cular disease, autoimmune diseases, and perhaps both
male and female infertility.22 Since the American Dia-
betes Association recommends that daily intake of fat
consist of 30% of total daily calories, the portion repre-
senting omega-3 PUFA intake should increase.23

Chavarro et al examined the effects of consumption
of different types of fat on ovulatory infertility in a
group of women aged 24-42 years of age from the Nurs-
es Health study II, a cohort of female U.S. nurses fol-
lowed prospectively for eight years. After controlling for
multiple variables including age, parity, BMI, menstrual
cycle length, former use of OCs, smoking, and the pres-
ence of clinical stigmata of androgen excess, intake of
trans fatty acids (TFAs) versus carbohydrates, MUFA,

or omega-6 PUFAs was associated with a significantly
greater risk of ovulatory infertility (P = 0.02).24 This
finding is consistent with the fact that dietary TFA intake
has been associated with greater insulin resistance, risk
of type 2 diabetes, and concentration of inflammatory
markers such as TNF-alpha, which may adversely affect
ovarian function. It is clear that minimization of dietary
intake of TFAs improves both fertility and general car-
diovascular health. The current recommendation from
the American Heart Association for TFA intake is less
than 1% of total daily calories.25

Conclusion
Infertility due to ovulatory dysfunction, specific

nutritional deficiencies, and other causes can be affected
by lifestyle and dietary factors such as body weight and
physical activity, as well as specific nutrient intake and
the types of fat and protein in the diet. These lifestyle
and dietary factors influence insulin sensitivity, which is
linked to their effects on the activity of PPAR-G on glu-
cose, lipid, and immune system regulation. 

Recommendation
For patients who are planning a pregnancy, physi-

cians should emphasize fertility-promoting behaviors
(see Summary Points). 
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Table 2

Dietary sources of omega-3 fatty acids12

Food Serving kcal Amount of 
Size Omega-3 

Salmon 4 oz 262 2.1 g
Scallops 4 oz 152 1.1 g
Flaxseeds 2 Tbs 95 3.5 g
Walnuts ¼ C 164 2.3 g
Eggs (omega-3 1 (44 g) 68 0.225 g
enriched)

Summary Points
Fertility-promoting behaviors include:

• A smoke-free environment;

• Proactive supplementation with prenatal vitamins
to insure adequate stores of iron and folic acid in
preparation for increased demands of pregnancy;

• Avoidance of dietary TFAs and incorporation of
mono- and non-hydrogenated PUFAs, especially
omega-3 fats, in daily food intake;

• Incorporation of a variety of proteins such as
eggs and plant-based sources into the daily diet
with a limited daily intake of animal protein of
one serving or less;

• Depending upon the clinical situation, 30 minutes
of daily vigorous aerobic physical exercise such as
running, jogging, swimming, or bicycling.Activity
levels and exercise choices may need adjustment
during pregnancy;

• A 10% weight loss for obese or overweight
patients to improve metabolic and endocrine
profiles.



These lifestyle and dietary modifications improve
overall general health as well as pregnancy and perinatal
outcomes. They may also improve the chances of suc-
cessful artificial reproductive technology outcomes
should they be necessary to achieve pregnancy.  ❖
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Reflexology for Pain and
Anxiety in Cancer Patients
By Dónal P. O’Mathúna, PhD

Dr. O'Mathúna is Senior Lecturer in Ethics, Decision-
Making & Evidence, School of Nursing, Dublin City 
University, Ireland; he reports no financial relationship 
to this field of study.

REFLEXOLOGY IS AN ANCIENT THERAPY THAT HAS

become popular in some health care settings.1 Its use
with cancer patients arises from its reputation for reduc-
ing pain, relieving anxiety, and promoting relaxation.
The importance of addressing pain and anxiety, along
with other psychosocial issues, is increasingly recog-
nized in cancer services.2 Reflexology is one of a number
of massage therapies available at major cancer centers in
the United States and around the world.3 To a casual
observer, reflexology can look very much like a relaxing
foot massage. However, reflexology is based on a differ-
ent theoretical foundation, leading to debate over
whether reflexology offers additional benefits over foot
massage. 

Reflexology theory postulates that specific regions
called reflex zones (or reflex points) in the feet and
hands correspond to all organs, glands, and parts of the
body.4 Application of thumb and finger pressure to the
reflex zones is said to promote a balanced flow of ener-
gy to the associated regions of the body, which promotes
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circulation and eliminates toxins.1 With its growing pop-
ularity, clinicians may be asked by their patients who
have cancer whether they are likely to experience any
benefits from receiving reflexology. 

Background
Ancient Chinese and Egyptian diagrams are believed

to depict early forms of reflexology. The modern
approach was proposed in 1913 by William Fitzgerald,
MD, a laryngologist at Boston City Hospital.5 Fitzgerald
noticed that pressure applied to specific parts of the
hands or feet induced anesthesia in other parts of the
body. From this developed the idea of zone therapy,
whereby the body is divided into 10 longitudinal zones.
Controlled pressure applied to where a zone ends in the
feet (a reflex zone) was theorized to elicit a response in
the internal organs falling within that same zone. Begin-
ning in the 1930s, Eunice Ingham, a massage therapist,
further developed the therapy, reporting improvements
in patients with illnesses as varied as asthma, angina, or
arthritis.5 From these beginnings have developed several
schools of reflexology that differ somewhat in the pre-
cise locations of various reflex zones and in the treat-
ment methodology.6

Mechanism of Action
Broadly speaking, three different mechanisms of

action have been proposed for reflexology. One is that
massaging reflex points stimulates specific nerves, thus
improving blood flow around related organs to restore
homeostasis and promote relaxation.4 A second possible
mechanism is that tension or illness in any organ will lead
to the accumulation of tiny crystalline deposits of calcium
and uric acid in the reflex zones of the feet.7 The pressure
applied to the feet during reflexology then breaks up
these deposits allowing them to be eliminated in a process
called detoxification. The third proposed mechanism of
action is based on manipulation of nonphysical life ener-
gy (qi, for example) and the associated meridian system
that underlies other complementary therapies like
acupuncture, shiatsu, and therapeutic touch.7

Regardless of how reflexology might influence dis-
tant parts of the body, all approaches work from maps of
the feet and hands showing organ and regional connec-
tions. The maps are very specific, as exemplified by the
following description. “On both feet, the spine runs
along the medial aspects of the foot, the coccyx area is
represented at the level of the heel, and the seventh cer-
vical vertebra lies at the juncture of the great toe and
foot. Many additional glands, organs, and body part
reflex areas also are located in specific zones on the var-
ious areas of the feet (and hands).”8

Clinical Studies
Much of the early popularity with reflexology was

based on anecdotal reports. Over the last decade, a small
number of controlled studies examining reflexology for
cancer patients have been published. These have
involved relatively few participants, although an uncon-
trolled study with more than 1,000 cancer patients found
that the patients, on average, reported a 50% decrease in
pain and anxiety scores after massage.9 A variety of
massage techniques were used, but almost half the 
participants received reflexology. Improvements were
noted within one hour and persisted over the 48 hours of
the study. However, a control group was not included. 

A pilot study found some favorable results among 23
patients with either breast or lung cancer.10 In a cross-
over design, subjects’ anxiety and pain levels were
measured before and after 30 minutes of either reflexol-
ogy or a no-intervention control. Post-reflexology anxi-
ety levels were significantly lower when compared both
to pre-reflexology levels and to control (P = 0.000). Pain
levels were also reportedly lower for the breast cancer
patients (n = 13), though significant differences between
reflexology and control were found with only one of the
three pain measurement instruments used. 

In another pilot study led by the same researcher, 26
inpatients with metastatic cancer were randomly
assigned to receive reflexology twice, with a 24-hour
interval in between sessions, or no intervention.11 Pain
scores were significantly lowered immediately after
reflexology compared to the control (P < 0.01), but no
differences existed three and 24 hours after intervention. 

Thirty cancer patients, upon hospitalization, were
randomly assigned to receive reflexology or no interven-
tion.12 State-anxiety was measured before, immediately
after, and 24 hours after intervention. Anxiety was
reduced after reflexology, with the average score being
significantly lower than in the control group (P < 0.05).
One day later, the score in the reflexology group had not
changed significantly from the immediate post-treat-
ment measurement. 
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Summary Points
• Reflexology has some evidence to support its

use in relieving pain and anxiety in cancer
patients.

• Whether the benefits of reflexology differ from
those of ordinary foot massage remains unclear.

• Care should be taken that reflexology not
induce discomfort in patients’ feet.



Reflexology was taught to 42 partners of patients
with metastatic cancer and compared with a control
intervention where another 44 partners read to patients
with similar diagnoses.4 The intervention was assigned
randomly to the participant couples. Each intervention
lasted 30 minutes, before and after which pain and anxi-
ety were assessed with validated instruments. On aver-
age, anxiety decreased by 62% in the reflexology group
compared to 23% in the control group (P = 0.001). Pain
decreased by 34% after reflexology compared to 2% in
the control (P = 0.001).

Some studies have compared reflexology with foot
massage. One study randomly assigned 12 cancer
patients receiving only palliative care to reflexology or
foot massage.13 The same reflexologist administered the
assigned intervention to each participant on days 1, 3,
and 5. All participants had improved quality-of-life
scores on a visual analogue scale, with the reflexology
group improving significantly more (P = 0.004).

In a pilot study, 17 patients with advanced cancer
were randomly assigned to receive either reflexology or
foot massage weekly for 6 weeks.14 On average, the
scores for anxiety and depression did not change over
the course of the study, nor did they vary between the
two groups. A number of other mood levels and symp-
toms were measured, with no statistical differences
between the two groups.

The largest controlled trial to date involving cancer
patients is an unpublished study reported in a systematic
review.15 The 129 participants were randomly assigned
to weekly reflexology, foot massage, or no intervention
during the first four weeks of radiotherapy. Using meas-
ures of mood and fatigue, the reflexology group had sig-
nificantly better scores than the foot massage group (P =
0.006). The latter also scored significantly better than
the no intervention group. 

Adverse Effects
Serious adverse effects have not been reported after

reflexology. However, only one of the controlled trials
explicitly reported whether adverse effects occurred with
reflexology.14 Of the seven participants receiving reflex-
ology, six reported foot discomfort as an adverse effect;
among the 10 receiving foot massage, two reported foot
discomfort. Two from each group also reported nausea,
shaking, or sleep disturbance that they attributed to thera-
py. Some authors warn that reflexology can elicit a “heal-
ing crisis” with symptoms such as headache, nausea,
diarrhea, or emotional reactions such as periods of unex-
plained crying.16 No controlled evidence is available to
document the prevalence or cause of these symptoms,
which reportedly can even last for a couple of days.7

Some reflexologists claim to be able to diagnose ill-
nesses using feet zone maps. However, these maps differ
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33. Those with severe IBS symptoms and chronic stress should
be screened for psychological issues such as a history of
trauma or abuse. 
a. True
b. False

34. Women with celiac disease often have: 
a. delayed menarche. 
b. infertility. 
c. early menopause. 
d. All of the above 

35. Current American Heart Association recommendations
limit intake of trans fat to less than 10% of total daily 
calories. 
a. True 
b. False

36. Reflexology is suggested for cancer patients as a comple-
mentary therapy to:
a. relieve pain.
b. promote relaxation. 
c. reduce anxiety. 
d. All of the above

CME Instructions 
Physicians participate in this continuing medical education

program by reading the articles, using the provided references
for further research, and studying the CME questions. Partici-
pants should select what they believe to be the correct answers,
then refer to the list of correct answers to test their knowledge.
To clarify confusion surrounding any questions answered incor-
rectly, please consult the source material. 

After completing this activity, participants must complete
the evaluation form provided at the end of each semester (June
and December) and return it in the reply envelope provided to
receive a credit letter. When an evaluation form is received, a
credit letter will be mailed to the participant. 

CME Objectives
After completing the program, physicians will be able to:

a. present evidence-based clinical analyses of commonly used
alternative therapies; 

b. make informed, evidence-based recommendations to clini-
cians about whether to consider using such therapies in prac-
tice; and 

c. describe and critique the objectives, methods, results and
conclusions of useful, current, peer-reviewed clinical studies
in alternative medicine as published in the scientific 
literature. Answers:33. a, 34. d, 35. b, 36. d. 

CME Questions



from one authority to another.17 An empirical study of
two reflexologists’ ability to diagnose medical condi-
tions using such maps found them inaccurate with little
agreement between the two therapists.18

Conclusion
Some controlled evidence is available to support the

use of reflexology for the relief of pain and anxiety in
cancer patients. However, the total number of studies is
relatively small and the results are not unambiguous.
Many of the studies had few participants and some
methodological weaknesses. There is insufficient evi-
dence to determine whether the benefits, if any, arise
from the general massaging aspects of reflexology or are
specific to the reflexology technique, or might simply be
related to the healing potential of human touch.

Recommendation
Reflexology, like other forms of massage, may be an

effective means of promoting relaxation, which may
help to reduce pain and anxiety in cancer patients. The
way reflexology is limited to specific parts of the body
may be attractive to some, such as where women in one
study preferred reflexology of the feet rather than hands,
whereas men had no preference.19 Such findings lend
support to the appropriate use of touch in health care set-
tings, and the value of helping cancer patients find pro-
cedures that promote relaxation.3 Reflexology can be
considered an appropriate adjunct in the treatment of
pain and anxiety for people with cancer provided
skilled, experienced providers are available. At the same
time, however, patients should be encouraged not to rely
on reflexology alone for diagnosis or treatment of seri-
ous medical conditions.  ❖
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The Nose Knows:
Lavender Aroma-
therapy and CVD

Source: Shiina Y, et al. Relaxation effects of
lavender aromatherapy improve coronary
flow velocity reserve in healthy men evalu-
ated by transthoracic Doppler echocardiog-
raphy. Int J Cardiol 2008;129:193-197.

Goal: To examine the effect of lavender
aromatherapy on coronary blood flow
and serum cortisol levels.

Study design: Single-blind intervention
trial.

Subjects: Healthy young men (n = 30;
mean age, 34 years). 

Methods: In the evening after work,
and in a generally relaxed environment,
subjects had their coronary flow veloci-
ties in the left anterior descending artery
recorded by non-invasive transthoracic
Doppler echocardiography, and coro-
nary flow velocity reserve (CFVR) was
calculated. CFVR was assessed at base-
line and immediately following 30 min-
utes of lavender aromatherapy, as were
serum cortisol levels. As a control on a
subsequent day, the trial was again per-
formed on the same subjects, and their
CFVR and cortisol levels determined,
but without aromatherapy. 

Results: Blood pressure and heart rate
responses were not affected by lav-
ender aromatherapy; however, CFVR
increased and serum cortisol levels
decreased after aromatherapy, but not in
controls.

Conclusion: Lavender aromatherapy
creates acute physiologic changes com-
patible with a relaxed state, including
potentially beneficial effects on coro-
nary blood flow in healthy young men.

Study strengths: Use of transthoracic
Doppler echocardiography.

Study weaknesses: Limited generaliz-
ability (focus on healthy male subjects);
an index of coronary microcirculation
was calculated rather than actual deter-
mination of coronary flow volumes;
subjects only had to refrain from smok-
ing, antioxidants, caffeine, etc., for three
hours before assessments took place; no
determination could be made of poten-
tial long-term effects of aromatherapy
or of repeated exposures; order of expo-
sure probably should have been
reversed (having previously experi-
enced lavender aromatherapy, bias and
altered physiology may have been intro-
duced during the later control phase of
the trial).

Of note: Females were excluded
because CFVR is affected by the men-
strual cycle; in this trial, aromatherapy
was prepared by adding four drops of
essential oil of lavender to 20 cc of hot
water; CFVR is partially endothelium-
dependent and is reportedly a physio-
logic index for coronary microcircula-
tion; CFVR was calculated as hypermic
diastolic flow velocity/basal mean dias-
tolic flow velocity; prior studies have
suggested that lavender aromatherapy
provides both antioxidant and anti-
cholinergic effects; 10 of the partici-
pants in this trial were smokers.

We knew that: Lavender aromatherapy
has long been used as a means of induc-
ing relaxation; mental stress has been
reported to negatively impact coronary
blood flow and to cause endothelial
dysfunction, and is considered an inde-
pendent risk factor for acute cardiac
events; lavender aromatherapy has
shown promise as an adjunctive treat-
ment for central nervous system disor-
ders such as Alzheimer’s disease and
Parkinsonism; stress-induced cardiac
ischemia can occur at lower levels of
oxygen demand than exercise-induced

ischemia, and its occurrence does not
correlate with angiographic evidence of
coronary artery disease.

Comments: This interesting study is
fraught with methodological concerns,
but there is less a chasm needing to be
bridged than a trough between the com-
monsensical and the scientific. 

It is clear that psychosocial stress can
have a negative impact on physiologic
functions far from the brain, including
impairment of cardiac function. Laven-
der aromatherapy, as anyone who has
whiffed the scent can speak to, can be
very relaxing and relaxation therapies
appear to be effective at lessening the
effects of noxious mental stress on car-
diovascular parameters. It is not surpris-
ing, then, that this study’s results sug-
gest amelioration of stress-induced car-
diac dysfunction with lavender, even in
view of the trial’s major shortcomings.

Perhaps the most important thing to
be taken from this study is the additional
fodder for discussion with patients of
the importance of stress management.
Many of the people practitioners meet
with are disinclined to focus on their
emotional or mental health; however,
pointing out that psychosocial stress can
impair heart function, and that relax-
ation techniques can at least partially
reverse that impairment, often makes
people more comfortable with the idea
of stress management. This seems to be
the case especially for men, who are
often more likely to respond proactively
to a physical health challenge than to
what could be considered a strictly emo-
tional one. 

This trial does not stand up well on
its own, but taken together with prior
data, and a dollop of common sense, the
data could be used to help support the
argument that stress management as
part of a long-term health plan can no
longer be considered optional.

What to do with this article: Remem-
ber that you read the abstract.  ❖

Clinical Briefs
With Comments from Russell H. Greenfield, MD

Dr. Greenfield is Clinical Assistant Professor, School of Medicine, University of North Carolina, Chapel Hill, NC; 
and Visiting Assistant Professor, University of Arizona, College of Medicine, Tucson, AZ.
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diabetes, 2:13
fasting blood glucose, 8:95
triglycerides, 8:95
turmeric, 8:95
urolithiasis, 8:95

cognitive behavior therapy 
irritable bowel syndrome, 12:134

conjugated linoleic acid
body fat reduction, 3:28

coronary artery disease 
tai chi, 11:129

coronary heart disease
fruit, 10:114
grapes, 10:114

cough 
honey, 7:81

cranberry
cardiovascular disease, 10:113
urinary tract infection, 10:112

creatine
adverse effects, 1:6

D
dairy intake 

acne, 8:94
dementia

fruit, 10:112
Ginkgo biloba, 1:7

depression 
eicosapentaenoic acid, 9:106
fatty acids, 9:106
roseroot (Rhodiola rosea), 7:73

diabetes
berberine, 5:57
cinnamon, 2:13
tai chi, 5:54

diet
breast cancer, 3:25

Down’s syndrome 
antioxidants, 4:47

dyslipidemia
berberine, 5:57

E
echinacea

upper respiratory viral infection, 
4:41 

eicosapentaenoic acid 
depression, 9:106

ephedra
adverse effects, 1:5

etanercept
Alzheimer’s disease, 6:72

exercise
breast cancer, 7:83
infertility, 11:124
pedometer, 3:35
walking, 3:35

F
fall prevention 

tai chi, 5:53
fasting blood glucose 

cinnamon, 8:95
turmeric, 8:95

fat 
infertility, 12:138
weight loss, 10:119

fatigue 
roseroot (Rhodiola rosea), 7:73

fatty acids 
depression, 9:106

forgiveness
meditation, 9:100

fruit
antioxidants, 10:110
blackberry, 10:110
cancer, 10:111
cardiovascular disease, 10:111, 

10:113
coronary artery disease, 10:114
cranberry, 10:112
dementia, 10:112
grapes, 10:114
lipids, 10:114
pigments, 10:110
stroke, 10:112
USDA recommendations, 10:109

G
garlic

cardiovascular disease, 2:17
Ginkgo biloba

dementia, 1:7 
grapes

coronary heart disease, 10:114
lipids, 10:114

green tea 
sleep apnea, 9:106 

H
hawthorn 

heart failure, 9:105
hypertension, 1:1

headache
acupuncture, 5:49
migraine, 5:51
tension, 5:50 

health behaviors
mortality, 4:46 

heart failure
hawthorn, 9:105

hepatitis B
Agaricus blazei murrill, 7:76
mushrooms, 7:76

homeopathy
antibiotics, 6:71
children, 6:71

honey
cough, 7:81

hope 
meditation, 9:101

hot flashes
menopause, 8:91
red clover, 8:91

hypertension
hawthorn, 1:1

hypnosis
breast cancer surgery, 2:22
irritable bowel syndrome, 12:135

I
immune system

meditation, 4:39
infertility

age, 11:122
alcohol, 11:123
caffeine, 11:123
exercise, 11:124
fat, 12:138
insulin resistance, 11:123
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iron, 12:137
omega-3 fatty acids, 12:139
omega-6 fatty acids, 12:139
protein, 12:137
smoking, 11:122
weight, 11:123

insulin resistance
infertility, 11:123

iron 
infertility, 12:137

irritable bowel syndrome
biofeedback, 12:136
cognitive behavior therapy, 12:136
hypnosis, 12:135
mindfulness meditation, 12:136
relaxation, 12:136
selective serotonin reuptake inhibitors,

12:134
stress, 12:134
tricyclic antidepressants, 12:134
yoga, 12:136

L
lavender 

aromatherapy, 12:144
cardiovascular disease, 12:144

lipids
grapes, 10:114

M
meditation

body scan, 4:39, 9:100
cancer, 4:37
forgiveness, 9:100
hatha yoga, 4:38, 9:100 
hope, 9:101
immune system, 4:39
irritable bowel syndrome, 12:136
mindfulness meditation, 4:39, 9:99
pain, 9:100
pycnogenol, 1:11
relaxation, 9:101
seated meditation, 9:100
sleep, 4:39
stress, 4:39, 9:99

Mediterranean diet
mortality, 3:34
weight loss, 10:119 

menopause
hot flashes, 8:91
pycnogenol, 7:79
red clover, 8:90

sexual health, 8:92
triglycerides, 8:92
vaginal cytology, 8:91

migraine 
acupuncture, 5:49

mind body medicine 
biofeedback, 12:136
cognitive behavior therapy, 12:134
hypnosis, 12:135
irritable bowel syndrome, 12:133
mindfulness meditation, 12:136
relaxation, 12:136
yoga, 12:136

mortality 
health behaviors, 4:46 
Mediterranean diet, 3:34

mushrooms
Agaricus blazei murrill, 7:76, 9:97
cancer, 9:97
hepatitis B, 7:76

O
omega-3 fatty acids

infertility, 12:139
omega-6 fatty acids

infertility, 12:139
osteoarthritis

bone mineral density, 8:85
tai chi, 5:54
vitamin D, 8:85

osteoporosis
tai chi, 5:54
vitamin K, 2:21

P
pain

cancer, 12:140
meditation, 9:100
reflexology, 12:140

pancreatitis 
probiotics, 5:58

pediatrics
CAM use, 9:105 

pedometer 
exercise, 3:35
pedometer, 3:35

performance-enhancing products 
adverse effects, 1:4
anabolic-androgenic steroids, 1:4
androstenedione, 1:5
creatine, 1:6
ephedra, 1:5

probiotics 
pancreatitis, 5:58

protein 
infertility, 12:139

pycnogenol
menopausal symptoms, 1:11, 7:79

R
red clover 

hot flashes, 8:91
menopause, 8:90
sexual health, 8:92
triglycerides, 8:92
vaginal cytology, 8:91

reflexology 
anxiety, 12:140
cancer, 12:140
pain, 12:140

relaxation
irritable bowel syndrome, 12:136
meditation, 9:101 

renal toxicity 
aristolochic acid, 11:126
Balkan endemic nephropathy, 

11:128
resveratrol 

aging, 7:82
calorie restriction, 7:82

rheumatoid arthritis 
tai chi, 5:55

roseroot (Rhodiola rosea)
anxiety, 6:61, 7:73
depression, 7:73
fatigue, 7:73

S
selective serotonin reuptake inhibitors 

irritable bowel syndrome, 12:134
sexual health 

menopause, 8:91
red clover, 8:91

sleep
meditation, 4:39 

sleep apnea 
green tea, 9:106

smoking 
infertility, 11:122

spirituality
meditation, 9:100

stress
children, 5:59
illness, 5:59



immunity, 5:59
irritable bowel syndrome, 12:134
meditation, 4:39, 9:99

stroke
fruit, 10:112

T
tai chi 

cancer, 5:55
cardiovascular disease, 5:55
coronary artery disease, 11:129
diabetes, 5:54
fall prevention, 5:53
osteoarthritis, 5:54
osteoporosis, 5:54
rheumatoid arthritis, 5:55

tricyclic antidepressants 
irritable bowel syndrome, 12:134

triglycerides 
cinnamon, 8:95
menopause, 8:91
red clover, 8:91
turmeric, 8:95

turmeric
cholesterol, 8:95
cinnamon, 8:95

fasting blood glucose, 8:95
triglycerides, 8:95
urolithiasis, 8:95

U
upper respiratory viral infection 

echinacea, 4:41
urinary tract infection

cranberry, 10:112
urolithiasis

cinnamon, 8:95
turmeric, 8:95

USDA recommendations
fruit intake, 10:109

V
vaginal cytology 

menopause, 8:91
red clover, 8:91

vitamin C
chemotherapy, 11:131

vitamin D
bone mineral density, 8:85
breast cancer, 9:102
calcium, 9:102
osteoarthritis, 8:85
sources, 9:102, 9:103

vitamin K
osteoporosis, 2:21

W 
walking 

exercise, 3:35
pedometer, 3:35

weight
infertility, 11:123

weight loss
low-carbohydrate diet, 10:119
low-fat diet, 10:119
Mediterranean diet, 10:119

X
xerostomia

acupuncture, 10:118

Y
yoga

hatha, 4:38, 9:100
irritable bowel syndrome, 12:136
meditation, 4:38, 9:100
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