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Abstract

Objective—Patients with RA often ask if specific foods, popularized as “inflammatory” or “anti-

inflammatory,” can improve or worsen their RA. We surveyed patients regarding diet and RA 

symptoms.

Methods—We mailed a diet survey to 300 subjects in a single-center RA registry at a large 

academic center. Subjects were asked whether they consume each of 20 foods and whether these 

foods make their RA symptoms better, worse, or unchanged. Semi-annual registry data include 

demographics, medications, comorbidities, and disease activity scores. Fisher's exact and 

Wilcoxon rank-sum tests evaluated associations between subject characteristics from the most 

recent registry assessment and change in RA symptoms from specific foods.

Results—Among 217 subjects (72% response rate), 83% were female, median RA duration was 

17 years (IQR 9-27), and 58% were using a biologic DMARD. Twenty-four percent of subjects 

reported that foods affect their RA, with 15% reporting improvement and 19% worsening. 

Blueberries and spinach were the foods most often reported to improve RA symptoms, while soda 

with sugar and desserts were most often reported to worsen RA symptoms. Younger age and 

noting that sleep, warm room temperature, and vitamin/mineral supplements improve RA were 

each associated with reporting that foods affect RA symptoms. Medication use, sex, body mass 

index, smoking, disease duration, disease activity scores, and self-reported RA flares were not 

associated with reporting that foods affect RA.

Conclusion—Nearly one-quarter of RA subjects with longstanding disease reported an effect of 

diet on their RA symptoms.

Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune disease that generally requires use of 

disease-modifying anti-rheumatic drugs (DMARDs) to suppress joint inflammation. 

However, many RA patients ask if non-pharmacologic interventions could help to treat their 

RA. Patient interest in the effect of diet on RA has been noted for decades. Among a number 
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of small clinical trials of dietary manipulation in RA, modest benefit has been noted for 

high-dose omega-3 fatty acids, fasting, vegetarian diet, and Mediterranean-type diet.1-3

In the 21st century, a lay trend has emerged focusing on “inflammatory” and “anti-

inflammatory” foods. Some patient-oriented medical websites provide examples of such 

foods, along with advice to consume or avoid these foods in hopes of improving RA 

symptoms.4,5 In the clinical setting, patients often report to their providers that specific 

foods make their RA better or worse. We hypothesized that patient traits, including RA 

disease activity measures and use of biologic (b)DMARDs and non-biologic (nb)DMARDs, 

differ among patients who note that foods affect their RA compared to patients who do not. 

We surveyed RA patients to learn if specific foods affect their RA symptoms, and tested 

whether patient traits are associated with a change in RA symptoms from certain foods.

Patients and Methods

Study design and cohort

The Brigham RA Sequential Study (BRASS) is a single-center longitudinal RA registry that 

has enrolled >1400 subjects since 2003. All subjects were diagnosed with RA by a 

rheumatologist, and 97% of subjects meet ACR 1987 RA criteria. Rheumatoid factor (RF) 

and anti-cyclic citrullinated peptide (CCP) antibody are tested at enrollment. Patient-

reported data collected every six months include demographics, RA medications, 

comorbidities, and self-reported disease activity scores (RA Disease Activity Index 

[RADAI] and modified Health Assessment Questionnaire [MDHAQ]). Physician-reported 

disease activity measures (Disease Activity Score in 28 Joints and CRP [DAS28-CRP3] and 

Clinical Disease Activity Index [CDAI]) are collected annually at a study visit. All elements 

of this study were approved by the Partners Healthcare Institutional Review Board.

Survey

From May 2015 to December 2015, we mailed a structured diet survey to a random sample 

of 300 subjects who were actively participating in the registry. For each of the 20 foods on 

the survey, subjects were asked: “For the following foods, please indicate whether it makes 

your RA unchanged, better, or worse.” Subjects were also given the option to indicate “I do 

not eat this food.” The 20 foods were included on the survey based on popular beliefs about 

being “inflammatory” (milk, cheese, red meat, tomato, eggplant, white potatoes, bell or hot 

peppers, diet soft drinks, beer),4-6 “anti-inflammatory” (fish, spinach, blueberries, 

strawberries, chocolate, red wine),4 or because we hypothesized that some subjects would 

report worsened RA symptoms after consuming them (soft drinks with sugar, caffeinated 

coffee, decaffeinated coffee, caffeinated tea, herbal or decaffeinated tea).7 Subjects were 

offered an opportunity to provide free-text entries about additional foods that make their RA 

better or worse. The survey included a question assessing food avoidance (never, sometimes, 

or often) due to worsened RA symptoms from food.

Subjects were also asked if four lifestyle/environmental factors improve their RA symptoms. 

These factors included the following: exercising regularly, good night's sleep, vitamin/

mineral supplements, and warm room temperature. These questions were included as 
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indicators of whether subjects perceive other lifestyle/environmental factors, aside from diet, 

to affect RA symptoms. Prior work supports beneficial effects of exercise in RA,8 and an 

association between poor sleep and RA symptoms.9 By contrast, little if any data exist about 

the impact of vitamin/mineral supplements or warm room temperature on RA symptoms. 

Subjects were also asked to report medical conditions that could potentially affect dietary 

choices (e.g. Crohn's disease, ulcerative colitis, acid reflux).

Completed surveys were mailed to the registry coordinator and were double-data entered 

into REDCap™ by two different research assistants.

Statistical analyses

The primary outcome was reporting that foods affect RA symptoms, which included three 

non-overlapping groups of subjects: those who reported that foods only improve RA, that 

foods only worsen RA, or that some foods improve RA and other foods worsen RA. 

Responses for each of the 20 specific foods, as well as free-text entries, were taken into 

account. For each of the 20 foods listed in the survey, we calculated the percentage of 

subjects reporting either worsened or improved RA symptoms due to that food.

Data on medications and disease activity scores were collected from the registry study visit 

closest to the date of diet survey completion. Many of the continuous variables were non-

normally distributed; thus, for consistency, all continuous data were analyzed with non-

parametric tests. Descriptive statistics summarized traits among all subjects, and then 

separately among those who reported that foods affect RA and those who did not. We tested 

for associations between subject traits and reporting that foods affect RA, using Fisher's 

exact test for categorical variables and Wilcoxon rank-sum test for continuous variables.

Statistical significance was defined as two-sided p<0.05. Analyses were performed using 

SAS v9.4 (Cary, N.C.).

Results

Characteristics of the 217 subjects who completed the survey (72.3% response rate) are 

presented in Table 1. Subjects had longstanding RA, with median disease duration of 17.0 

years (IQR 9.0-27.0). Methotrexate was used by 54.8%, either as monotherapy or 

combination therapy. The use of a bDMARD was common, including TNF inhibitors 

(43.3%), abatacept (8.3%), rituximab (1.4%), tocilizumab (3.2%), and tofacitinib (1.8%). 

One-fourth of subjects were taking corticosteroids, with a median prednisone dose of 5 mg 

daily (IQR 4-10). Among 8.3% of subjects, either no RA medications were used or only 

non-steroidal anti-inflammatory drugs (NSAIDs) were used. Although half of subjects 

reported having a flare in the past six months, disease activity was low overall with median 

DAS28-CRP3 score of 2.1 (IQR 1.6-3.0). The frequency of self-reported acid reflux and 

lactose intolerance was similar to published studies of these self-reported conditions in the 

general U.S. population.10,11
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The vast majority of subjects reported that exercising regularly (83.7%) and getting a good 

night's sleep (86.5%) improved RA symptoms. Warm room temperature (35.9%) and 

vitamin/mineral supplements (34.0%) were less often reported to improve RA symptoms.

Impact of foods on RA symptoms

At least one food was reported to affect RA symptoms in 24.0% of subjects. In 10.1% of 

subjects, some foods improved and some foods worsened RA symptoms. Foods only 

worsened RA in 9.2%, and foods only improved RA only in 4.6%. Additionally, 24.3% of 

all subjects reported avoiding foods (16.2% sometimes, 8.1% often) because they worsen 

their RA.

Among subjects who reported eating the specific foods listed, blueberries (11.1%) and fish 

(10.9%) were most often noted to improve RA symptoms (Figure 1). Soda with sugar 

(12.7%) and desserts (12.4%) were most frequently noted to worsen RA symptoms among 

subjects who consumed them. Caffeinated coffee and caffeinated tea were each reported to 

affect RA in less than five percent of subjects.

Associations between subject characteristics and reporting that foods affect RA

Subjects who reported that foods affect RA were younger than those who did not (median 

age 58.5 vs. 66.0 years, p=0.02) (Table 2). Sex, BMI, smoking status, seropositivity, duration 

of RA, and use of corticosteroids, nbDMARDs, and bDMARDs did not differ between those 

who reported that foods affect RA, and those who did not. Clinician-reported disease activity 

scores, patient-reported disease activity scores, and self-reported flares also did not differ 

between groups, nor did self-reported medical conditions that might affect diet (e.g., celiac 

disease/gluten sensitivity, irritable bowel syndrome).

Participants who reported that a good night's sleep (p<0.01), warm room temperature 

(p<0.01), and vitamin/mineral supplements (p<0.01) improve RA symptoms were more 

likely to report that foods affect RA.

Discussion

We examined a sample of 217 RA patients in an RA registry to learn how foods affect their 

RA symptoms. Nearly one-quarter of RA subjects with longstanding disease reported that 

foods impacted their RA symptoms, either making RA better, worse, or better with some 

foods and worse with other foods. This group reporting an effect on symptoms was younger 

(though the median age was still >50 years), and was also more likely to report that other 

lifestyle/environmental factors improve their RA. Other RA characteristics, including 

medications, disease duration, and disease activity scores did not differ based on reporting 

that foods affect RA.

One similar survey on this topic was conducted from 1985-1990 among 704 private practice 

RA patients.12 In that cohort, specific foods affected RA symptoms in 27.6% of subjects. 

Foods only worsened RA in 10.7% of respondents, only improved RA in 5.5%, and some 

foods worsened while other foods improved RA in 9.8%. Similar to the present study, 

subjects who reported that foods affect RA symptoms were younger, and other traits did not 
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differ between individuals who reported that foods affect RA and those who did not. Our 

study additionally tested for differences by medication use, self-reported flares, clinician- or 

patient-reported disease activity measures, or beliefs about other lifestyle factors.

Subgroups of RA patients may differ in whether foods affect RA symptoms. We 

hypothesized that subjects using bDMARDs would be less likely to report that foods affect 

RA, due to the potent effect of these medications. However, we did not detect a difference in 

responses based on use of bDMARDs, nor based on use of nbDMARDs or corticosteroids. 

The literature is conflicting on whether caffeine leads to decreased efficacy of methotrexate 

via inhibitory effects on extracellular adenosine.7,13 Among the 54.8% of subjects using 

methotrexate in our study, none reported that caffeinated coffee or tea made their RA worse 

(data not shown). In the era of potent DMARD therapy, it is interesting that a similar 

percentage of RA subjects report that diet impacts their RA compared to results from 25 

years ago when NSAIDs, gold, corticosteroids, and hydroxychloroquine were among the 

mainstays of therapy.

A sizeable percentage of RA patients in this longitudinal registry reported that foods affect 

their RA symptoms. While many of the foods included in the diet survey are popularized as 

“inflammatory” or “anti-inflammatory,” the effect of many of these foods on inflammation 

has not been formally studied in RA, to our knowledge. Our study did not test whether 

specific foods affect RA disease activity, and we did not find a cross-sectional association 

between RA disease activity scores and self-reported change in RA symptoms from food. It 

is possible that certain foods on our survey do have anti-inflammatory effects in RA; for 

example, a recent randomized trial in juvenile idiopathic arthritis tested the effect of 

etanercept, etanercept plus daily blueberry juice, and etanercept plus placebo juice on 

disease activity and circulating interleukin (IL)-1 levels.14 At six months, the etanercept plus 

blueberry juice group had reduced IL-1 levels and a significantly higher percentage of 

subjects achieved ACR20, 50, and 70 compared to the other two groups. However, we are 

unable to draw conclusions about the effect of blueberries on RA disease activity in this 

survey study.

Additionally, we uncovered that approximately one-third of subjects feel vitamin/mineral 

supplements and warm room temperature improve RA symptoms. These findings have not 

been investigated or supported by the literature to date. Our study indicates that there is a 

substantial amount of patient interest in diet and RA symptoms, and highlights the need for 

prospective dietary studies before RA-specific recommendations can be made.

The present study was cross-sectional, and assessed self-reported impact of only 20 specific 

foods. We were thus unable to assess dietary patterns in relation to RA symptoms or disease 

activity scores. Subjects were participants in a single-center RA registry at a large, academic 

medical center, were highly educated, and predominantly White; therefore, our findings may 

not generalize to other RA populations. Prospective studies of specific foods and dietary 

patterns in relationship to disease activity scores are needed, especially in the era of potent 

DMARD therapy.
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In conclusion, we found that 24.0% of subjects in a prospective, longitudinal RA registry 

reported that foods affect their RA symptoms, and 24.3% avoid foods due to worsening of 

their RA. Among a list of 20 specific foods, blueberries and spinach were most often noted 

to improve RA, while soda with sugar and desserts were most commonly reported to worsen 

RA. While we cannot draw strong conclusions based on this survey, past work has shown 

that greater consumption of sugar-sweetened beverages is associated with increased risk for 

developing RA.15 A potential link between sugar consumption and inflammation in 

rheumatoid arthritis warrants further study.
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Significance and Innovations

• 24% of RA subjects with longstanding RA noted that specific foods affect 

their RA symptoms. Self-reported change in RA symptoms did not differ 

based on medication use or disease activity scores.

• Younger age and reporting that other lifestyle factors (sleep, room 

temperature, vitamin/mineral supplements) improve RA symptoms were 

associated with changes in RA symptoms from foods.

• Among a list of 20 pre-specified foods, many of which have been popularized 

in the lay press as “inflammatory” or “anti-inflammatory,” blueberries and 

spinach were most often reported to improve RA symptoms, while soda with 

sugar and desserts were most often reported to worsen RA symptoms among 

subjects who reported eating those foods.
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Figure 1. Specific foods that affect subjects' RA symptoms, displayed as the percentage of 
subjects who eat the food
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Table 1
Characteristics of 217 RA subjects within six months of completing the dietary survey

Characteristic

Age, years 65.0 (53.0-71.0)

Female 83.0%

White 94.9%

BMI, kg/m2* 26.0 (22.2-31.0)

Some college education or greater 84.8%

Smoking*

 Never 56.4%

 Past 40.6%

 Current 3.0%

Seropositive (RF and/or anti-CCP)* 72.3%

Duration of RA, years 17.0 (9.0-27.0)

Current RA therapy

 No treatment or NSAIDs only 8.3%

 Corticosteroids# 24.9%

 nbDMARD only+ 13.4%

 Triple nbDMARD therapy++ 0.9%

 Methotrexate mono- or combination therapy 54.8%

 bDMARD^ 58.1%

≥1 self-reported flare in past 6 mo. 51.2%

Disease activity scores*

 DAS28-CRP3 2.1 (1.6-3.0)

 CDAI 6.0 (2.5-11.5)

 MDHAQ 0.4 (0.1-0.8)

 RADAI 2.2 (1.0-4.1)

Self-reported medical conditions*

 Coronary artery disease** 5.5%

 High blood pressure 6.0%

 High cholesterol 6.0%

 Type 2 diabetes 0.5%

 Crohn's or ulcerative colitis 3.3%

 Irritable bowel syndrome 5.2%

 Celiac or gluten sensitivity 3.3%

 Acid reflux or GERD 33.5%

 Lactose intolerance 13.1%

 Food allergy 11.5%

Presented as median (IQR) or %
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*
Data missing for BMI (n=25), smoking (n=15), seropositive (n=29), DAS28-CRP3 (n=21), CDAI (n=15), MDHAQ (n=15), RADAI (n=15), 

Crohn's or ulcerative colitis (n=3), irritable bowel syndrome (n=5), celiac or gluten sensitivity (n=5), acid reflux or GERD (n=2), lactose 
intolerance (n=3), food allergy (n=9)

#
Includes corticosteroid monotherapy and combination therapy with DMARDs

+
Includes methotrexate, leflunomide, sulfasalazine, hydroxychloroquine. This category includes subjects taking one nbDMARD only

++
Triple therapy: methotrexate plus sulfasalazine plus hydroxychloroquine

^
Includes TNF inhibitors, abatacept, rituximab, tocilizumab, tofacitinib as monotherapy or combination therapy

**
Patient-reported history of myocardial infarction, coronary angioplasty, or coronary artery bypass grafting
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Table 2
Comparison of subjects who report that specific foods affect their RA symptoms, and 
those who do not

Foods affect RA symptoms n=52 Foods do not affect RA symptoms n=165 p value

Age, years 58.5 (51.0-68.5) 66.0 (54.0-72.0) 0.02

Female 90.4% 80.6% 0.14

White 96.2% 94.6% 0.99

BMI, kg/m2* 25.2 (21.5-31.8) 26.3 (22.3-30.9) 0.55

Some college education or greater 82.7% 85.5% 0.66

Smoking* 0.41

 Never 62.0% 54.6%

 Past 38.0% 41.5%

 Current 0% 4.0%

Seropositive (RF and/or anti-CCP)* 65.1% 74.5% 0.25

Duration of RA, years 16.5 (8.5-22.0) 17.0 (9.0-29.0) 0.46

Current RA therapy

 Corticosteroids# 26.9% 24.2% 0.72

 nbDMARD only+ 7.7% 15.2% 0.24

 Methotrexate mono- or combination therapy 48.1% 57.0% 0.27

 bDMARD^ 65.4% 55.8% 0.26

Disease activity scores*

 DAS28-CRP3 2.0 (1.5-3.2) 2.1 (1.6-3.0) 0.68

 CDAI 5.5 (2.0-12.0) 6.8 (2.5-11.5) 0.58

 MDHAQ 0.5 (0.0-0.8) 0.4 (0.1-0.8) 0.89

 RADAI 2.3 (1.0-4.1) 2.1 (0.9-4.1) 0.71

≥1 self-reported flares in past 6 mo. 61.5% 47.9% 0.15

Self-reported medical conditions*

 Irritable bowel syndrome 5.9% 5.0% 0.73

 Celiac or gluten sensitivity 7.8% 1.9% 0.06

 Acid reflux or GERD 28.9% 35.0% 0.50

 Lactose intolerance 15.4% 12.4% 0.64

 Food allergy 18.0% 9.5% 0.13

Report that their RA symptoms are improved by*

 Exercising regularly 88.2% 82.3% 0.39

 Good night's sleep 98.1% 82.7% <0.01

 Vitamin/mineral supplements 55.8% 26.9% <0.01

 Warm room temperature 52.9% 30.4% <0.01

Presented as median (IQR) or %

P values from Fisher's exact test or Wilcoxon rank-sum test
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*
Data missing for BMI (n=25), smoking (n=15), seropositive (n=29), DAS28-CRP3 (n=21), CDAI (n=15), MDHAQ (n=15), RADAI (n=15), 

irritable bowel syndrome (n=5), celiac or gluten sensitivity (n=5), acid reflux or GERD (n=2), lactose intolerance (n=3), food allergy (n=9), 
exercise (n=5), sleep (n=2), vitamin/mineral (n=5), room temperature (n=3)

#
Includes corticosteroid monotherapy and combination therapy with DMARDs

+
Includes methotrexate, leflunomide, sulfasalazine, hydroxychloroquine. This category includes subjects taking one nbDMARD only

^
Includes TNF inhibitors, abatacept, rituximab, tocilizumab, tofacitinib as monotherapy or combination therapy
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