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Rheumatoid arthritis (RA) belongs to a family of rheumatic diseases linked by inflammation
and loss of function that affect joints, connective tissue, and other supporting body structures.
Specifically, RA targets the lining of the joints, resulting in pain, swelling, stiffness, and
deformity, though its effects are systemic.
Of the 1.3 million adults in the United States with RA, about three-quarters are women.1 The
disease most often occurs between the ages of 40 and 60, but it can be diagnosed in younger
patients.2-4 All races and ethnic groups have reported cases of the condition, and while it’s less
prevalent than osteoarthritis, RA is associated with lower health-related quality of life.4-6
Causes, Symptoms, and Treatment
While the cause of RA is unknown, there are several hypotheses. It’s believed certain genes
make some people more susceptible to the condition and that there may be infectious triggers,
such as bacteria or viruses in the environment.7 Other potential risk factors include age,
smoking, sex, and family history, while hormones may protect some women against the
condition.2,4,7,8
Like multiple sclerosis and type 1 diabetes, RA is an autoimmune disease. When the immune
system attacks the joint lining (synovium), the resulting localized inflammation causes common
RA symptoms, but systemic inflammation appears to be present as well. 2
RA first appears in the small joints of the feet and hands but can progress and involve larger
joints, often in an overall symmetrical pattern. Over time, the disease process permanently
damages bones and joints.2 Other symptoms can range from anemia, fever, eye inflammation,
infection, and fatigue to more rare conditions such as vasculitis, pericarditis, and
pleurisy.1,2,4,8,9
The disease can be unpredictable; it often alternates between flare-ups and periods of
remission but also can be unremitting.8
The goals of medical management for RA include relieving pain, decreasing inflammation,
slowing or stopping joint damage, and increasing a patient’s sense of well-being and ability to
function, with complete remission if possible. Treatment approaches vary for each patient but
often consist of some combination of pharmacotherapy, surgery, and lifestyle modifications,
such as rest, exercise, stress management, and diet.4
Considering diet as part of RA treatment is gaining ground, and while there isn’t one specific
RA diet, many patients are curious about how nutrition may play a role. Since there’s growing
interest in the idea that some particular foods may help address symptoms, dietitians can

provide needed guidance and expertise. Along with rheumatologists, orthopedists, physical
therapists, occupational therapists, nurse educators, and psychologists, dietitians can be a
valuable part of the treatment team for RA patients.4
Nutrition Assessment
RA may impair nutritional status in some patients.10-12 The standard steps of a nutrition
assessment, starting with anthropometrics, can serve as a guide for dietitians working with
these patients.
Body Weight
BMI factors prominently in RA. Obesity is associated with poorer outcomes and more
comorbidities in RA patients, while weight loss and cachexia also are common.13-15 It has been
estimated that approximately 60% of RA patients have a BMI under 25, which means the other
40% would be considered overweight or obese.10
Because of the complexities of assessing weight status in an older population, it’s
recommended that dietitians use two or more of these assessment indicators when working
with older RA patients: current weight, recent changes in weight, weight history, BMI, height,
waist circumference, and body composition.16
Labs
A review of recent lab work can help dietitians create a complete picture of a patient’s disease
state. Commonly, the primary health care provider will order some combination of tests,
including rheumatoid factor, anticyclic citrullinated peptide antibodies, complete blood count,
white blood cell count, erythrocyte sedimentation rate, and antinuclear antibodies.
However, there are several other lab tests that may be of particular interest to the dietitian,
including homocysteine, C-reactive protein, albumin, and lipids. Homocysteine and C-reactive
protein can indicate inflammation and may be influenced by dietary choices. Albumin levels
tend to be lower in RA patients, while inflammatory markers are higher, especially during
periods of increased disease activity.17-20 Other findings show elevated triglycerides5 and
differences in lipoprotein subclasses21 in RA patients.
It’s important to note that erythrocyte sedimentation rate and C-reactive protein can be
significantly higher in malnourished patients.10
It’s also necessary to consider the disease state when interpreting lab values. Blood lipids in
particular can change during periods of active disease. Data suggest that LDL and HDL
cholesterol levels can be unusually low in RA patients but will return to normal as the patient
enters periods of improvement.5,22
Activities of Daily Living
While dietitians rarely carry out complete physical assessments, a superficial visual evaluation
of a patient’s appearance may offer clues about wasting or changes in appetite. In addition, the
telltale rheumatoid nodules on the hands may prompt questions about the ease of shopping,
cooking, eating, and other related activities of daily living that can affect a patient’s nutritional
status.
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For RA patients aged 65 and older, 79% report some limitation of activities related to their
health compared with 67% of those with osteoarthritis and 57% of those without arthritis. 6
Diet History
In addition to the traditional questions about food and beverage choices, allergies, and
intolerances, a discussion of current and past diet strategies can be valuable in this population.
Diet has been studied as a possible modifiable risk factor for RA, and many patients already
may have experimented with their diets on their own. The most common eating strategies
attempted by some people with RA are vegetarian, vegan, Mediterranean, elemental, and
elimination.23
RA patients often adopt dietary changes with hopes of symptom improvement. 23,24 The idea
that diet may affect inflammation is beginning to gather scientific support, which positions diet
as a potential treatment for RA in particular.25 As the science has advanced over the years,
diet has continued to gain favor as a possible way to affect this disease, 24 so it may seem like
a new treatment option compared with the standard choices. Patients also can be motivated to
try diet modifications because pharmaceutical treatments can cause undesirable side effects.
Medications
Since there’s no cure for RA, the primary treatment strategy relies on the use of drugs to try to
control pain and minimize additional joint damage. During a nutrition assessment, it’s important
for dietitians to consider a patient’s drug regimen since many can have nutritional
consequences.
The three main classes of medications used to treat RA are disease-modifying antirheumatic
drugs (DMARDs), anti-inflammatories, and analgesics. Because the drugs often have multiple
functions, there’s some overlap in how they’re categorized and prescribed.
DMARDs such as methotrexate and sulfasalazine often are the first line of defense after an RA
diagnosis.1,3 One particular class of DMARDs, biologic response modifiers, targets the immune
system and works in a variety of ways. Abatacept (Orencia) interrupts communication between
inflammatory cells, and rituximab (Rituxan) tries to stop the immune system’s attack on the
joints, while tumor necrosis factor antagonists such as adalimumab (HUMIRA) work by
blocking inflammatory proteins.4,26,27
Aspirin and other NSAIDs often are used in conjunction with DMARDs to control both
inflammation and pain.1,3 Steroids such as prednisone are classified as anti-inflammatories
and generally are reserved for disease flare-ups because of serious side effects.2
These drugs are powerful tools in the treatment of RA, but they aren’t without difficulties. While
all drugs carry some risk of side effects, a review of nutrition-related side effects in particular is
advisable so dietitians can assess the impact on patients’ food intake.
About 1% to 3% of patients taking methotrexate experience mouth sores (stomatitis), while
other DMARDs are associated with abdominal pain, loss of appetite, vomiting, sore tongue,
and nausea.28,29 And because of their effect on the immune system, biologic response
modifiers can put patients at increased risk of infection.3
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Stomach irritation, ulcers, and bleeding sometimes accompany NSAID use. 3,4 One particular
NSAID, celecoxib (Celebrex), carries some risk of heart attack and stroke, which must be
considered for each individual’s situation.3 When using steroids, patients often complain of
increased thirst and weight gain but also can experience hyperglycemia. 2,29
In addition to nutrition-related side effects, dietitians should be on the lookout for drug-nutrient
interactions in this population. For instance, methotrexate is a folic acid antagonist, so
deficiency is a concern with ongoing use.29 This can be addressed with supplements, and the
use of folic or folinic acid has been shown to reduce side effects associated with this
medication, specifically gastrointestinal problems, liver dysfunction, and possibly even
stomatitis.28,30 Also, corticosteroids can reduce sodium excretion while simultaneously
increasing calcium and potassium losses, so dietary adjustments may be necessary. 29 To
minimize the risk of osteoporosis associated with long-term corticosteroid use, vitamin D and
calcium supplements sometimes are recommended.4,29
Supplements
Even though RA medications are effective, many people try supplements or other therapies
with the hope of reducing inflammation and pain. One-quarter of the RA patients participating
in a nutrient intake study were taking vitamin supplements when they began the trial, and a
significant number of adults older than age 75 took more than one dietary supplement. 10,16
However, the scientific evidence regarding the effectiveness of most supplements, such as
feverfew, stinging nettle, and cat’s claw, is limited or preliminary or has failed to demonstrate
definitive benefits for RA patients.4,31
Dietitians should keep in mind that there are safety concerns, side effects, and drug
interactions associated with supplements.31,32 For example, even though thunder god vine has
demonstrated positive effects on the immune system, its significant list of serious side effects
makes it too risky to justify its benefits.32
There’s promising early research on boswellia, ginger, green tea, and turmeric for addressing
RA symptoms but not enough to recommend them as treatments, especially in supplement
form.32 However, it would be safe to include food items such as ginger, green tea, and turmeric
in the diet, with measured expectations.
Ultimately, because of the FDA’s limited ability to regulate or verify effectiveness or safety, the
American College of Rheumatology doesn’t recommend using herbal remedies to treat RA.31
Fluids
Regular fluid intake in RA patients should be addressed for several reasons. First, intake for
older adults often falls short of recommended targets, possibly due to diminished perception of
thirst or changes in cognitive status. Also, patients consciously may limit intake to minimize
trips to the bathroom to avoid the associated arthritis pain.16
Because of concerns about liver damage and gastrointestinal bleeding, alcohol should be
avoided while taking acetaminophen, NSAIDs, and methotrexate, and possibly other
medications used to treat RA.4,28,33
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Other Considerations
Patients’ sex, economic status, and mental health status also should be considered as part of
a nutrition assessment. Women can experience more adverse effects from RA than men,
particularly with regard to disease severity, work disability, and remission rates. 34 The disease
can negatively affect employment,8 which can significantly impact finances. In fact, one study
found that self-reported weight-related disability and arthritis correlated with twice the risk of
being food insecure.35
Coping with chronic pain can be a heavy burden. Besides affecting adherence to a treatment
plan, the depression and anxiety reported among RA patients can impact nutritional status.8,9
Nutrition Diagnosis
Using data collected during the nutrition assessment, dietitians can prioritize nutrition-related
concerns to formulate a plan of intervention for RA patients.
Several comorbidities can present with RA, the most common and well documented being
cardiovascular disease. It’s estimated that 40% of deaths in RA patients can be traced to
cardiovascular disease, though it’s unknown whether this comorbidity results from the disease
process, the medications used to treat the condition, or another link, including
inflammation.5,8,20,36-38 Possible causes of cardiovascular disease in patients with arthritis
include undesirable lipid values paired with chronic inflammation, endothelial dysfunction, or
abnormal homocysteine metabolism.18,19,21,37 Also, hypertension, dyslipidemia, and arthritis are
the three most prevalent health conditions among older adults, 39 so there’s a strong possibility
of risk factor overlap in this age group.
Osteoporosis is a risk because of RA itself but can be compounded by the addition of
medications commonly used as part of RA treatment, such as oral glucocorticoids. 2,4,40 Again,
systemic and localized inflammation likely are the culprits of osteoporosis, as there appears to
be bone loss not only in affected joints but in other areas of the body as well. Fracture risk is
higher for patients with longstanding RA or a low BMI.40
Two issues of special interest with this population are rheumatoid cachexia and weight loss.
Rheumatoid cachexia is the loss of body cell mass, principally in skeletal muscle.36 While the
exact etiology is unclear, hypermetabolism and reduced energy intake have been
suggested.12,14 In particular, there seems to be a significant loss of fat-free mass influenced by
the frequency, duration, and intensity of disease flare-ups.14 There also appears to be a higher
resting energy expenditure during times of increased disease activity, possibly tied to levels of
interleukin-6.15
There are consequences of extreme weight loss, as a BMI below 20 is tied to increased
cardiovascular mortality.36 Nutrition intervention can help achieve a BMI in the normal range,
though controlling disease activity may be more effective.15
Temporomandibular disorder, which affects the muscles and joints used to move the jaw, and
Sjögren’s syndrome, an autoimmune disease that diminishes production of saliva and tears,
can be present with RA as well.1,3,9,12,29 The likely nutrition-related concerns are difficulty
chewing or dry mouth, respectively.29
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Nutrition Intervention
For nearly 90 years, diet has been suggested as a possible treatment for RA. 24 As with
diabetes, some research suggests that metabolic and cellular changes occur early in the
disease process, even before diagnosis, and that cardiac events affect young adults with RA
early on.18,20,38 Whether or not a specific nutrient or diet can influence this disease, correcting
nutrient deficiencies and addressing comorbidities are sensible priorities.41 Assessing and
adjusting nutritional intake soon after a diagnosis is ideal.
Calories
To avoid the pitfalls of both obesity and underweight, care should be taken when estimating
energy needs for RA patients, as there may be subtle metabolic differences between those
with and without the disease. Calorie needs decrease with age, but it’s possible that they may
increase to some extent for individuals with RA, mirroring changes in disease activity. 14,15
One study reported that patients with active RA experienced a resting energy expenditure only
1% higher compared with control patients. But when corrected for fat-free mass, the difference
in resting energy expenditure was significant, with 62 kcal/kg of fat-free mass per day for those
with RA compared with 46 kcal/kg for the controls.15
Even though resting energy expenditure is elevated due to hypermetabolism, physical activity
expenditure can be 250 kcal lower in women with RA, which would affect total energy
expenditure.42,43 As a result, increased energy intake isn’t advised, especially with the risk of
fat accumulation, leading to possible overweight or obesity, which can be especially risky in
these patients.13,42
Some research has shown that lower fat-free mass is responsible for lower BMI in RA patients,
and that increased disease and metabolic activity may speed the loss.15 In rheumatoid
cachexia, loss of fat-free mass often occurs without weight loss or a reduction in calorie intake
and, in some cases, occurs with a gain in fat mass.43
Whatever the cause, preserving fat-free mass is essential, particularly to minimize the risk of
infections and death and to maintain quality of life.14,43 This generally can be achieved with
exercise, diet, and pharmacological interventions.43
Determining the appropriateness of weight-loss intervention in older adults takes careful
consideration of risks vs benefits, with attention given to patients’ classification as overweight
or obese, the presence of comorbidities, physical and cognitive function, attitude toward
longevity, lifestyle, desired quality of life (eg, improved mobility) and, ultimately, personal
feelings about undertaking weight loss. While it may seem obvious to initiate weight loss for an
obese client, muscle loss can be augmented in older adults, which can negatively affect their
capacity for independent living.16
Protein
While the Recommended Dietary Allowance for protein is sufficient for most seniors, some
experts advocate that they consume as much as 1 to 1.6 g/kg of body weight to minimize the
loss of muscle mass.16
So far, an optimal protein intake for the RA population hasn’t been identified.43 Dietitians can
rely on the available guidelines to establish an individualized target for their clients.
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Fats
Healthful monounsaturated fats may benefit RA patients, particularly olive oil, which often is
credited with some of the health benefits associated with the Mediterranean diet, possibly due
to its antimicrobial, anti-inflammatory, and antioxidant properties.44-47 Oleocanthal, along with
other phenolic compounds in the oil, may be responsible for the benefits, as it’s been shown to
inhibit some of the same inflammatory pathways as does ibuprofen.44,45
Based on their reputation for possibly modulating the inflammatory response, omega-3s also
have been touted as a possible treatment for RA.48 Study participants have reported
improvement in morning stiffness and tender joints when taking omega-3 supplements, which
also may result in less reliance on NSAIDs or corticosteroids.32,48-50 However, according to the
American College of Rheumatology, the results aren’t dramatic and may take weeks or months
to occur.31
Because of the positive effects related to cardiovascular disease and inflammation, 48,51 fish or
fish oils could offer a double benefit for this population. However, studies on the specific dose
needed to positively affect the inflammatory process are lacking.52 One study examined the
effects of 1-g fish oil supplements in female RA patients and found an increase in their HDL
cholesterol levels.53 However, a review of nondrug treatments concluded that diets rich in
omega-3 fats, as well as other therapeutic diets, shouldn’t be recommended for RA patients
because of inconsistent and modest results improving pain and stiffness and the risk of
deficiency from being “unbalanced.”41
There are no specific guidelines for saturated fat intake for patients with RA, although its
consumption has been positively associated with inflammatory markers such as C-reactive
protein and interleukin-8.54,55
Fat intake may influence inflammation in the body in other ways as well. The high ratio of
omega-6 to omega-3 fatty acids common in the Western diet is considered proinflammatory,56
while the omega-6 gamma-linolenic acid is thought to be potentially anti-inflammatory.
Gamma-linolenic acid is found in black currant, borage, and evening primrose supplements but
needs more study before being suggested for RA patients to address inflammation. 32
Given this information, a safe course of action for dietitians likely would be recommending the
standard levels of dietary fat appropriate for preventing or treating cardiovascular disease or at
least attempting to manage existing dyslipidemia if present, 18 giving special attention to
management of cardiac risk factors in RA patients with low BMI or who are losing weight. 36
Vitamins and Minerals
Although clinical practice guidelines lack strong support for treating RA with nutritional
supplements,57 it makes sense for patients to maximize their nutrient intake from food and
possibly rely on supplements to address RA comorbidities.
Low vitamin B6 and high homocysteine levels have been found in older women with RA. It’s
believed that a low intake or low blood values of folate and vitamins B 6 and B12 correlate with
elevated homocysteine, which is a risk factor for cardiovascular disease. In addition, some
medications commonly prescribed for RA can positively or negatively affect homocysteine
levels.19
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Some women with RA also report suboptimal intakes of vitamin B 6, calcium, folic acid, zinc,
magnesium, iron, and vitamin B12 compared with the Dietary Reference Intakes (DRIs), and
serum levels of zinc, selenium, and vitamins A and E can be low. 10,11,25
As mentioned earlier, adequate folate intake especially is important for RA patients being
treated with methotrexate, so folate supplementation may be necessary.30 Because of the
increased risk of osteoporosis, adequate vitamin D and calcium intakes are an important part
of any nutrition intervention for the condition.4
Antirheumatic treatment is suggested for anemia associated with RA, and iron supplements
are contraindicated.58,59 At this time, there’s no evidence to support recommending to patients
vitamin or mineral intakes higher than the DRIs.
Fruits and Vegetables
Older adults can encounter unique barriers to increased fruit and vegetable consumption,
including financial and functional limitations, dental problems, and difficulty shopping and
cooking. Antioxidant intake may be of particular importance for this age group, as appropriate
intake is tied to fewer degenerative diseases and improved physiologic function.16 In addition,
foods rich in antioxidants, including fruits and vegetables, can help mediate inflammation 55 and
provide important vitamins and minerals.
Cherries have received particular attention for their possible health benefits associated with
RA, including lowering inflammatory markers such as C-reactive protein and nitric oxide.60
More research is needed before cherries can be considered a viable treatment for the
condition,61 but they can be included in the diet to increase fruit consumption.
Dietary Patterns
In addition to highlighting individual nutrients, overall dietary strategies have shown some
success in improving RA symptoms. While the research on vegetarian, vegan, Mediterranean,
elemental, or elimination diets—those most commonly tried by this patient population—has
been described as inconsistent, inadequate, modest, uncertain, inconclusive, not indicated,
and having no definite benefit, dietary strategies in general have been noted as inexpensive,
promising, worth trying, achievable, feasible, and a useful addition to traditional
therapy.4,23,24,32,41,46,47,50,57,62 Hypotheses for the diet’s role in addressing RA include changes
in antioxidant or fat intake, body weight, and gut flora; limiting exposure to particular foods that
exacerbate arthritis symptoms; and reduction in gut permeability to bacteria and
antigens.24,47,63
Earlier studies have found that some RA patients experienced pain reduction by following a
vegetarian- or Mediterranean-style diet after a period of fasting.23,47,62,64 It’s possible that
dietary choices either suppress or enhance the inflammatory process through effects on
individual markers in the blood or the immune system.25,55,65,66
The Mediterranean diet, which is rich in plant foods, fish, and olive oil and low in red meat, has
shown a reduction in pain and disease activity with a simultaneous increase in physical
function and vitality.24 Specifically, this type of eating, which is considered nutritionally
adequate, may offer RA patients a key benefit since it also can improve cardiovascular risk
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factors.46,47 Similarly, a vegetarian eating pattern is thought to provide a higher intake of fruits,
vegetables, and antioxidants and a lower intake of saturated fat. 24
Though no single diet has emerged as a successful strategy for treating RA patients, it’s
possible that individuals may have unique intolerances or allergies to particular foods that
contribute to their RA symptoms.3,32 Results are mixed for elimination diets,23,24 though some
researchers have concluded they aren’t advised for the RA population.41,57
However, if patients keep food records for an overall dietary assessment, dietitians can review
them for potential problem foods. One follow-up study of subjects with RA identified an
increase in symptoms after the reintroduction of meat, coffee, sweets, and refined sugar to the
diet.25 Other researchers identified rice, cornmeal, cornbread, hydrolyzed milk, fresh pineapple,
and cooked apple as hypoallergenic, and wheat, eggs, milk, strawberries, acidic fruits,
chocolate, shellfish, and dried fruit as allergenic in a diet trial for RA. 67 Though no significant
improvement resulted for this group as a whole, there were individual subjects who responded
well, and the authors highlighted the importance of individualized treatment.
Two studies reported on using an elemental diet, a liquid diet of easily absorbable nutrients
that provides amino acids in place of intact proteins, as a short-term treatment for RA and
found some improvement in disease symptoms. Unfortunately, the benefits were lost once
regular diets were reinstated, and there was a high drop-out rate.24 Another study found a twoweek elemental diet to be as effective as corticosteroids in affecting subjective measures of
disease activity but not in laboratory tests such as erythrocyte sedimentation rate and Creactive protein.63
As with many hopeful treatments for chronic disease, diet therapy for RA requires more and
longer studies before specific practice guidelines can be developed. Nevertheless, dietitians
can provide guidance and encouragement and also can help ensure nutritional adequacy for
clients wanting to experiment with diet changes. For some patients, taking this type of action
can offer a feeling of control over what often is an overwhelming diagnosis.24,50 It’s common for
people with RA to gravitate toward foods that are easy to prepare and eat, 68 so providing new
ideas for healthful recipes that meet these criteria may be especially well received.
Even if there isn’t a unique food pattern that improves RA, a balanced diet is recommended for
optimal health. So it makes sense for dietitians to review with clients recommendations such
as the 2010 Dietary Guidelines for Americans while stressing that they achieve or maintain an
appropriate body weight and include plenty of fruits, vegetables, whole grains, and calcium-rich
foods in their diets.10 As with any nutrition intervention, dietitians should discuss the possible
benefits and risks while also considering patients’ readiness to change.
Associated Difficulties
Helping clients prepare for the difficulties associated with dietary change can be effective. A
review of 15 studies warned that the types of diets patients with RA often experiment with may
be challenging to maintain, and that many result in approximately 6 lbs of unintended weight
loss.23,47 Depending on a patient’s status, this weight loss could be positive or negative. Of
course, if the patient undertook significant dietary changes without adequate preparation,
deficiencies could surface as well.
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It’s recommended that dietitians involve the patient’s whole family in the discussion of food and
cooking, as social relationships can be the primary obstacle to sustained dietary change
among RA patients. Although not unique to RA, altering established eating and shopping
patterns inside and outside the home because of medical issues can embarrass and
inconvenience a patient and may result in disapproval or resistance from family members or
social circles.69
Referrals and Resources
Making appropriate referrals and offering additional resources also is an important part of
dietitians’ work with RA patients. For instance, an occupational therapist can recommend
assistive devices for the kitchen, and a fitness expert can encourage exercise with necessary
adaptations. The Arthritis Foundation and American Heart Association also have useful diet
information available for patients such as choosing foods to fight inflammation and identifying
sources of healthful fats and oils.
Nutrition Monitoring and Evaluation
Ongoing monitoring will allow dietitians to reevaluate RA patients’ nutrition care plans.
Changes in patients’ medication regimens may necessitate additional counseling on nutritionrelated side effects and medication-nutrient interactions.
The following are basic nutrition management goals for RA, but variations are possible based
on individual patients:3,4,6,14,38,41,70


achievement of nutritional adequacy and correction of nutrient deficiencies;



management of medication side effects and medication-nutrient interactions;



achievement and maintenance of a healthy BMI while preserving fat-free mass;



prevention or treatment of comorbidities such as cardiovascular disease and
osteoporosis;



reduction of pain and inflammation; and



optimization of food-related activities of daily living and quality of life.

Final Thoughts
While comprehensive nutrition practice guidelines are limited for RA, there are areas within
dietitians’ scope of practice that can be targeted to help patients. But RA is a costly diagnosis,8
so it’s possible that nutrition counseling may be considered an unnecessary cost and left out of
the treatment plan unless the dietitian advocates for it. And diet change can be challenging for
anyone, let alone for those struggling with a debilitating chronic disease. Despite successful
education, an overburdened patient who’s trying to cope with multiple comorbidities and
medications may have limited success. Motivational interviewing, for example, may help
patients identify what change they’re ready to make to help improve their diagnosis and daily
lives.71,72 This client-centered counseling can shift decision making away from the clinician to
the individual. When executed skillfully, this can guide the client to find internal motivation
instead of relying on the dietitian exclusively to foster external rationale for change. 72
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Moreover, there are some areas of research on the horizon that may affect nutrition practice
and RA in the future. The relationship of gut flora to inflammation and the immune system is
gaining scientific ground.66,73,74 And some scientists have suggested that each person’s gene
profile will determine his or her response to various interventions, even dietary approaches. 75,76
Epigenetics and genetic testing may someday lead to the ultimate in personalized nutrition
recommendations for RA.
—Kristine Duncan, MS, RD, CDE, is a nutrition instructor at Skagit Valley College in Mount
Vernon, Washington, who is also a freelance writer and a nutrition blogger.
Click here for tip sheet “Nutrition Considerations for Patients With Rheumatoid Arthritis.”
References
1. Rheumatoid arthritis. American College of Rheumatology website.
http://www.rheumatology.org/practice/clinical/patients/diseases_and_conditions/ra.asp.
Updated August 2012. Accessed August 5, 2013.
2. Rheumatoid arthritis. Mayo Clinic website. http://www.mayoclinic.com/health/rheumatoidarthritis/DS00020. November 2011. Accessed August 5, 2013.
3. Rheumatoid arthritis. MedlinePlus website.
http://www.nlm.nih.gov/medlineplus/ency/article/000431.htm. Updated February 2, 2012.
Accessed August 5, 2013.
4. Handout on health: rheumatoid arthritis. National Institute of Arthritis and Musculoskeletal
and Skin Diseases website. http://www.niams.nih.gov/Health_Info/Rheumatic_Disease/. April
2013. Accessed April 24, 2014.
5. Ong KL, Wu BJ, Cheung BM, Barter PJ, Rye KA. Arthritis: its prevalence, risk factors, and
association with cardiovascular diseases in the United States, 1999 to 2008. Ann Epidemiol.
2013;23(2):80-86.
6. Dominick KL, Ahern FM, Gold CH, Heller DA. Health-related quality of life among older
adults with arthritis. Health Qual Life Outcomes. 2004;2:5.
7. Rheumatoid arthritis. Arthritis Foundation website. http://www.arthritis.org/conditionstreatments/disease-center/rheumatoid-arthritis. Accessed June 2, 2013.
8. Rheumatoid arthritis. Centers for Disease Control and Prevention website.
http://www.cdc.gov/arthritis/basics/rheumatoid.htm. Updated November 19, 2012. Accessed
June 3, 2013.
9. Rheumatoid arthritis complications. WebMD website. http://www.webmd.com/rheumatoidarthritis/guide/rheumatoid-arthritis-complications. Reviewed February 11, 2014. Accessed
June 3, 2013.

11

10. Morgan SL, Anderson AM, Hood SM, Matthews PA, Lee JY, Alarcón GS. Nutrient intake
patterns, body mass index, and vitamin levels in patients with rheumatoid arthritis. Arthritis
Care Res. 1997;10(1):9-17.
11. Hejazi J, Mohtadinia J, Kolahi S, Bakhtiyari M, Delpisheh A. Nutritional status of Iranian
women with rheumatoid arthritis: an assessment of dietary intake and disease activity.
Womens Health (Lond Engl). 2011;7(5):599-605.
12. Touger-Decker R. Nutritional considerations in rheumatoid arthritis. J Am Diet Assoc.
1988;88(3):327-331.
13. Ajeganova S, Andersson ML, Hafström I. Association of obesity with worse disease
severity in rheumatoid arthritis as well as with comorbidities: a long-term followup from disease
onset. Arthritis Care Res (Hoboken). 2013;65(1):78-87.
14. Arshad A, Rashid R, Benjamin K. The effect of disease activity on fat-free mass and
resting energy expenditure in patients with rheumatoid arthritis versus noninflammatory
arthropathies/soft tissue rheumatism. Mod Rheumatol. 2007;17(6):470-475.
15. Binymin K, Herrick AL, Carlson GL, Hopkins SJ. The effect of disease activity on body
composition and resting energy expenditure in patients with rheumatoid arthritis. J Inflamm
Res. 2011;4:61-66.
16. Bernstein M, Munoz N. Position of the Academy of Nutrition and Dietetics: food and
nutrition for older adults: promoting health and wellness. J Acad Nutr Diet. 2012;112(8):12551277.
17. Hayashi H, Satoi K, Sato-Mito N, et al. Nutritional status in relation to adipokines and
oxidative stress is associated with disease activity in patients with rheumatoid arthritis.
Nutrition. 2012;28(11-12):1109-1114.
18. Singh HV, Shrivastava AK, Raizada A, et al. Atherogenic lipid profile and high sensitive Creactive protein in patients with rheumatoid arthritis. Clin Biochem. 2013;46(12):1007-1012.
19. Woolf K, Manore MM. Elevated plasma homocysteine and low vitamin B-6 status in
nonsupplementing older women with rheumatoid arthritis. J Am Diet Assoc. 2008;108(3):443453.
20. Manzi S, Wasko MC. Inflammation-mediated rheumatic diseases and atherosclerosis. Ann
Rheum Dis. 2000;59(5):321-325.
21. Hurt-Camejo E, Paredes S, Masana L, et al. Elevated levels of small, low-density
lipoprotein with high affinity for arterial matrix components in patients with rheumatoid arthritis:
possible contribution of phospholipase A2 to this atherogenic profile. Arthritis Rheum.
2001;44(12):2761-2767.
22. Lazarevic MB, Vitic J, Mladenovic V, Myones BL, Skosey JL, Swedler WI.
Dyslipoproteinemia in the course of active rheumatoid arthritis. Semin Arthritis Rheum.
1992;22(3):172-178.
12

23. Hagen KB, Byfuglien MG, Falzon L, Olsen SU, Smedslund G. Dietary interventions for
rheumatoid arthritis. Cochrane Database Syst Rev. 2009;1:CD006400. doi:
10.1002/14651858.CD006400.pub2.
24. Li S, Micheletti R. Role of diet in rheumatic disease. Rheum Dis Clin North Am.
2011;37(1):119-133.
25. Haugen M, Fraser D, Førre O. Diet therapy for the patient with rheumatoid arthritis?
Rheumatology (Oxford). 1999;38(11):1039-1044.
26. Abatacept (Orencia). American College of Rheumatology website.
http://www.rheumatology.org/Practice/Clinical/Patients/Medications/Abatacept_(Orencia)/.
Updated July 2012. Accessed August 6, 2013.
27. Rituximab (Rituxan and MabThera). American College of Rheumatology website.
http://www.rheumatology.org/Practice/Clinical/Patients/Medications/Rituximab_(Rituxan_and_
MabThera)/. Updated February 2012. Accessed August 6, 2013.
28. Methotrexate (Rheumatrex, Trexall). American College of Rheumatology website.
http://www.rheumatology.org/Practice/Clinical/Patients/Medications/Methotrexate_(Rheumatre
x,_Trexall)/. Updated May 2012. Accessed August 6, 2013.
29. Duncan K. Medical nutrition therapy for rheumatic disease. In: Mahan LK, Escott-Stump S,
eds. Krause’s Food and Nutrition Therapy. 12th ed. St. Louis, MO: Elsevier; 2008:10421066.
30. Shea B, Swinden MV, Tanjong Ghogomu E, et al. Folic acid and folinic acid for reducing
side effects in patients receiving methotrexate for rheumatoid arthritis. Cochrane Database
Syst Rev. 2013;5:CD000951. doi: 10.1002/14651858.CD000951.pub2.
31. Herbal remedies, supplements and acupuncture for arthritis. American College of
Rheumatology website.
http://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Herbal_Rem
edies,_Supplements_and_Acupuncture_for_Arthritis/. Updated May 2012. Accessed August 6,
2013.
32. Rheumatoid arthritis and complementary health approaches. National Center for
Complementary and Alternative Medicine website.
http://nccam.nih.gov/health/RA/getthefacts.htm. Updated July 2013. Accessed August 6, 2013.
33. Weathermon R, Crabb DW. Alcohol and medication interactions. Alcohol Res Health.
1999;23(1):40-54.
34. Forslind K, Hafström I, Ahlmén M, Svennson B. Sex: a major predictor of remission in early
rheumatoid arthritis? Ann Rheum Dis. 2007;66(1):46-52.
35. Brewer DP, Catlett CS, Porter KN, et al. Physical limitations contribute to food insecurity
and the food insecurity-obesity paradox in older adults at senior centers in Georgia. J Nutr
Elder. 2010;29(2):150-169.
13

36. Kremers HM, Nicola PJ, Crowson CS, Ballman KV, Gabriel SE. Prognostic importance of
low body mass index in relation to cardiovascular mortality in rheumatoid arthritis. Arthritis
Rheum. 2004;50(11):3450-3457.
37. Santos MJ, Carmona-Fernandes D, Canhão H, Canas da Silva J, Fonseca JE, Gil V. Early
vascular alterations in SLE and RA patients—a step towards understanding the associated
cardiovascular risk. PLoS One. 2012;7(9):e44668. doi: 10.1371/journal.pone.0044668.
38. Solomon DH, Goodson NJ, Katz JN, et al. Patterns of cardiovascular risk in rheumatoid
arthritis. Ann Rheum Dis. 2006;65(12):1608-1612.
39. The Health Status of Older Adults. Population Health, US Outcomes Research: Pfizer
Global Pharmaceuticals; January 2007.
40. Van Staa TP, Geusens P, Bijlsma JW, Leufkens HG, Cooper C. Clinical assessment of the
long-term risk of fracture in patients with rheumatoid arthritis. Arthritis Rheum.
2006;54(10):3104-3112.
41. Forestier R, André-Vert J, Guillez P, et al. Non-drug treatment (excluding surgery) in
rheumatoid arthritis: clinical practice guidelines. Joint Bone Spine. 2009;76(6):691-698.
42. Roubenoff R, Walsmith J, Lundgren N, Snydman L, Dolnikowski GJ, Roberts S. Low
physical activity reduces total energy expenditure in women with rheumatoid arthritis:
implications for dietary intake recommendations. Am J Clin Nutr. 2002;76(4):774-779.
43. Rall LC, Roubenoff R. Rheumatoid cachexia: metabolic abnormalities, mechanisms and
interventions. Rheumatology. 2004;43(10):1219-1223.
44. Beauchamp GK, Keast RS, Morel D, et al. Phytochemistry: ibuprofen-like activity in extravirgin olive oil. Nature. 2005;437(7055):45-46.
45. Cicerale S, Lucas LJ, Keast RS. Antimicrobial, antioxidant and anti-inflammatory phenolic
activities in extra virgin olive oil. Curr Opin Biotechnol. 2012;23(2):129-135.
46. McKellar G, Morrison E, McEntegart A, et al. A pilot study of a Mediterranean-type diet
intervention in female patients with rheumatoid arthritis living in areas of social deprivation in
Glasgow. Ann Rheum Dis. 2007;66(9):1239-1243.
47. Smedslund G, Byfuglien MG, Olsen SU, Hagen KB. Effectiveness and safety of dietary
interventions for rheumatoid arthritis: a systematic review of randomized controlled trials. J Am
Diet Assoc. 2010;110(5):727-735.
48. Omega-3 fatty acids and health. National Institutes of Health Office of Dietary Supplements
website. http://ods.od.nih.gov/factsheets/Omega3FattyAcidsandHealth-HealthProfessional/.
Reviewed October 28, 2005. Accessed May 31, 2013.
49. Miles EA, Calder PC. Influence of marine n-3 polyunsaturated fatty acids on immune
function and a systematic review of their effects on clinical outcomes in rheumatoid arthritis. Br
J Nutr. 2012;107(Suppl 2):S171-S184.

14

50. Stamp LK, James MJ, Cleland LG. Diet and rheumatoid arthritis: a review of the literature.
Semin Arthritis Rheum. 2005;35(2):77-94.
51. Calder PC. Fatty acids and inflammation: the cutting edge between food and pharma. Eur
J Pharmacol. 2011;668(Suppl 1):S50-S58.
52. Calder PC. Omega-3 polyunsaturated fatty acids and inflammatory processes: nutrition or
pharmacology? Br J Clin Pharmacol. 2013;75(3):645-662.
53. Ghorbanihaghjo A, Kolahi S, Seifirad S, et al. Effect of fish oil supplements on serum
paraoxonase activity in female patients with rheumatoid arthritis: a double-blind randomized
controlled trial. Arch Iran Med. 2012;15(9):549-552.
54. Kantor ED, Lampe JW, Kratz M, White E. Lifestyle factors and inflammation: associations
by body mass index. PLoS One. 2013;8(7):e67833. doi: 10.1371/journal.pone.0067833.
55. Munoz A, Costa M. Nutritionally mediated oxidative stress and inflammation. Oxid Med
Cell Longev. 2013:610950. doi: 10.1155/2013/610950.
56. Patterson E, Wall R, Fitzgerald GF, Ross RP, Stanton C. Health implications of high
dietary omega-6 polyunsaturated fatty acids. J Nutr Metab. 2012:539426. doi:
10.1155/2012/539426.
57. Gossec L, Pavy S, Pham T, et al. Nonpharmacological treatments in early rheumatoid
arthritis: clinical practice guidelines based on published evidence and expert opinion. Joint
Bone Spine. 2006;73(4):396-402.
58. Vreugdenhil G, Swaak AJ. Anaemia in rheumatoid arthritis: pathogenesis, diagnosis and
treatment. Rheumatol Int. 1990;9(6):243-257.
59. Weiss G. Pathogenesis and treatment of anaemia of chronic disease. Blood Rev.
2002;16(2):87-96.
60. Kelley DS, Rasooly R, Jacob RA, Kader AA, Mackey BE. Consumption of Bing sweet
cherries lowers circulating concentrations of inflammation markers in healthy men and women.
J Nutr. 2006;136(4):981-986.
61. Marcason W. What is the latest research regarding cherries and the treatment of
rheumatoid arthritis? J Am Diet Assoc. 2007;107(9):1686.
62. Rojahn R. Dietary interventions for rheumatoid arthritis. Am J Nurs. 2011;111(3):69.
63. Podas T, Nightingale JM, Oldham R, Roy S, Sheehan NJ, Mayberry JF. Is rheumatoid
arthritis a disease that starts in the intestine? A pilot study comparing an elemental diet with
oral prednisolone. Postgrad Med J. 2007;83(976):128-131.
64. Müller H, de Toledo FW, Resch KL. Fasting followed by vegetarian diet in patients with
rheumatoid arthritis: a systematic review. Scand J Rheumatol. 2001;30(1):1-10.
65. Sköldstam L, Hagfors L, Johansson G. An experimental study of a Mediterranean diet
intervention for patients with rheumatoid arthritis. Ann Rheum Dis. 2003;62(3):208-214.
15

66. Issazadeh-Navikas S, Teimer R, Bockermann R. Influence of dietary components on
regulatory T cells. Mol Med. 2012;18:95-110.
67. Sarzi-Puttini P, Comi D, Boccassini L, et al. Diet therapy for rheumatoid arthritis: a
controlled double-blind study of two different dietary regimens. Scand J Rheumatol.
2000;29(5):302-307.
68. Andersson J, Gustafsson K, Fjellstrӧm C, Sidenvall B, Nydahl M. Five-day food intake in
elderly female outpatients with Parkinson’s disease, rheumatoid arthritis or stroke. J Nutr
Health Aging. 2004;8(5):414-421.
69. Rydén PJ, Sydner YM. Implementing and sustaining dietary change in the context of social
relationships. Scand J Caring Sci. 2011;25(3):583-590.
70. Academy of Nutrition and Dietetics: Revised 2012 Standards of Practice in Nutrition Care
and Standards of Professional Performance for Registered Dietitians. J Acad Nutr Diet.
2013;113(6 Suppl):S29-45.
71. Abusabha R. Interviewing clients and patients: improving the skill of asking open-ended
questions. J Acad Nutr Diet. 2013;113(5):624-633.
72. Thorpe M. Motivational interviewing and dietary behavior change. J Am Diet Assoc.
2003;103(2):150-151.
73. Kamada N, Seo SU, Chen GY, Núñez G. Role of the gut microbiota in immunity and
inflammatory disease. Nat Rev Immunol. 2013;13(5):321-335.
74. Toivanen P. Normal intestinal microbiota in the aetiopathogenesis of rheumatoid arthritis.
Ann Rheum Dis. 2003;62(9):807-811.
75. Ohlhorst SD, Russell R, Bier D, et al. Nutrition research to affect food and a healthy life
span. J Nutr. 2013;143(8):1349-1354.
76. Combs GF Jr, Trumbo PR, McKinley MC, et al. Biomarkers in nutrition: new frontiers in
research and application. Ann N Y Acad Sci. 2013;1278:1-10.

16

Examination
1. Jordan’s rheumatologist added a new medication to her regimen one month ago
because of a particularly bad flare-up of her rheumatoid arthritis (RA). Since then, she’s
gained about 5 lbs and has been experiencing higher-than-normal blood sugar. What
medication likely is responsible for her new onset of symptoms?
A. Abatacept
B. Celecoxib
C. Prednisone
D. Sulfasalazine
2. Wendy has been taking methotrexate for two years to treat her RA. During your initial
nutrition assessment, Wendy reports that she’s not taking any vitamin or mineral
supplements and instead tries to eat well. What supplement could you recommend to
minimize a medication-nutrient interaction and possible deficiency?
A. Folic acid
B. Selenium
C. Zinc
D. Vitamin A
3. Which nutritionally adequate diet that is high in plant foods, fish, and olive oil, and
low in red meat has been studied as a treatment for RA and also may improve
cardiovascular risk?
A. Elemental
B. Gluten-free
C. Mediterranean
D. Vegan
4. As part of an individualized nutrition assessment of an RA patient, in addition to body
weight, labs, activities of daily living, diet history, and medications, which of the
following should you also consider?
A. Protein efficiency ratio
B. Sex
C. Season/time of year
D. Sleep habits
5. Which highly individualized and variable factor can affect lab values, resting energy
expenditure, and rate of fat-free mass loss in an RA patient?
A. Activities of daily living
B. Age at diagnosis
C. Alcohol intake
D. Level of disease activity
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6. Which of the following has been suggested as the primary obstacle to sustained
dietary change in RA patients?
A. Allergies and intolerances
B. Cost of special foods
C. Mental health status
D. Social relationships
7. Which of the following could be considered an appropriate nutrition management
goal for most RA patients?
A. Correction of nutrient deficiencies
B. Increase in gamma-linolenic acid intake
C. Minimization of carbohydrate intake
D. Prevention of gallstone formation
8. Since retirement, Sheena has gained more than 30 lbs. Now she’s wondering if losing
weight would help her RA symptoms. What is one possible unintended consequence of
implementing weight loss in an obese older adult?
A. Associated muscle loss
B. Increased fat-free mass
C. Decreased HDL cholesterol
D. Decreased C-reactive protein
9. What seems to be the most likely condition linking RA with cardiovascular disease
and osteoporosis?
A. Fever
B. Hyperalbuminemia
C. Inflammation
D. Pellagra
10. After an initial assessment of a patient who’s had RA for more than 20 years, you
note a BMI of 18.5. What three comorbidities would be your primary concern for further
assessment and possible intervention?
A. Anemia of chronic disease, eye inflammation, and infection
B. Bone fracture, cardiac death, and rheumatoid cachexia
C. Depression, heartburn, and nausea
D. Malnutrition, pericarditis, and vasculitis
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