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Abstract 
Background: Rheumatoid arthritis (RA) is an autoimmune disease 
characterised by swollen and painful joints. It is hypothesised that 
changes in lifestyle factors such as consuming a healthier diet may  
reduce the severity of RA symptoms. People living with RA commonly 
make alterations to their dietary intake with the hope of improving 
their symptoms. This systematic review aims to discuss the effects of 
dietary interventions with and without omega-3 supplementation for 
the management of rheumatoid arthritis. 
Methods: A systematic review of randomised controlled trials (RCTs) 
and non-randomised controlled trials (NRCTs) will be conducted. 
MEDLINE, EMBASE, The Cochrane Library (Cochrane Database of 
Systematic Reviews, Cochrane Central Register of Controlled Trials 
(CENTRAL), Cochrane Methodology Register) and CINAHL will be 
searched from inception without using date restrictions. Primary 
outcomes will include measures of disease activity, inflammation and 
quality of life among adults living with RA. Study selection will follow 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, and the methodological appraisal of the 
studies will be assessed independently by two different reviewers (TR 
and AG) using the Cochrane Risk-of-Bias Tool for RCTs, and Risk-of-
Bias In Non-Randomised Studies Tool for NRCTs. 
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Introduction
Background
Rheumatoid arthritis (RA) is a chronic autoimmune inflam-
matory disease that primarily affects the joints of the hands and 
feet, causing malformation and damage to these joints1. It is 
one of the most prevalent forms of inflammatory polyarthri-
tis, affecting almost 1% of the adult population worldwide2.  
RA is three times more common in women than in men and  
although the typical age of onset is between 40–50 years, it  
can occur at any age3. The quality of life of people with RA 
is generally severely impacted due to the increased risk of  
morbidity and mortality associated with the disease4. People 
with RA normally undergo lifelong pharmacological treatment 
to delay the progression of the disease and to ease symptoms, 
which include pain, fatigue and morning stiffness5. Despite  
the increasing number of new treatments, complete remission  
of the disease has not been achieved for people living with 
RA and therefore treatment strategies that work alongside  
medication are required for the management of the disease6.  
Non-pharmacological treatments include physiotherapy as 
well as lifestyle and behaviour change counselling to achieve  
smoking cessation, optimising diet and exercise7,8.

Nutrients and dietary patterns have major influences on human 
health9,10. However, the evidence on the association between 
diet and rheumatic diseases is weak and inconsistent11. People 
living with RA often report an improvement in their symp-
toms following certain types of dietary patterns or by remov-
ing certain foods from their diet12. It is thought that these 
improvements may be achieved via a decrease in inflamma-
tion, improvement in lipid profiles, enhanced intestinal flora  
and/ or an increase in antioxidant levels13,14. People liv-
ing with RA are often eager to experiment with various die-
tary approaches15 to alleviate symptoms and improve quality 
of life. Studies with interventional and prospective observa-
tional designs have provided valuable insight and evidence 
on the topic. The most commonly reported diets that have  
been trialled in RA include vegetarian, vegan, Mediterranean, 
elemental or elimination diets16. A recent review provided evi-
dence on the benefits of a Mediterranean diet for increas-
ing physical function and reducing pain in people with RA17.  
Adherence to gluten-free and elemental diets have also been 
directly linked to improvement in disease activity18 and a 
vegetarian dietary pattern was associated with clinically  
relevant long term improvements in symptoms of the disease19.

Despite a small number of studies assessing the effect of diet, 
the majority of the evidence in this area focuses on the role 
of dietary supplementation rather than specific dietary pat-
terns. Predominantly, studies have evaluated the role of omega-
3 fatty acids in the treatment of RA20. Omega-3 fatty acids, 
a component of fish oils, are reported in a number of studies  
to have beneficial effects relating to human health and  
disease21. Many intervention studies found associations between 
intake of omega-3 fatty acids and various conditions including  
lower rate of cardiovascular diseases, inflammatory bowel dis-
ease, asthma, cystic fibrosis22. In RA, there is a great body of  

evidence for the therapeutic benefits of omega-3 fatty acids,  
improvements are thought to be related to a mechanism involv-
ing the modulation of the immune system which decreases the 
action of inflammatory compounds23. The majority of the stud-
ies have shown that daily supplementation with omega-3 fatty 
acids could result in significant clinical benefits and improve-
ment in many outcome measures in RA24. While there is some 
evidence that dietary patterns may be beneficial for managing  
the symptoms of RA, the results continue to be contradicting 
and inconclusive and are yet to identify a particular dietary pat-
tern that is helpful in the management of RA. Furthermore, the 
effect of dietary interventions with or without omega-3 sup-
plementation for the management of this chronic disease has 
not been established and thus, a review of cumulating evidence  
in this area is warranted for better understanding.

Aim and objectives
The aim of this systematic literature review is to explore the 
evidence for the effectiveness of dietary interventions with or 
without omega-3 supplementation in improving disease activ-
ity, inflammatory status, physical function and quality of life 
in adults living with RA. Specific objectives include: (1) col-
late the current evidence base in the area of diet and RA;  
(2) explore the effects of dietary interventions with or with-
out omega-3 supplementation in the management of RA;  
(3) explore associations between dietary interventions and  
health outcomes in people with RA, specifically (a) inflamma-
tion, (b) disease activity, (c) physical function and (d) quality  
of life.

Methodology
This protocol has been prepared following the Preferred  
Reporting Items for Systematic review and Meta-Analysis Pro-
tocols (PRISMA-P) guidelines25 as shown in the PRISMA-P 
checklist (see Reporting guidelines26). The protocol has been 
registered with the international prospective register of sys-
tematic reviews (PROSPERO) database for registration  
[CRD42020147415, 11/02/2020].

Eligibility criteria
Types of studies. For the purpose of this systematic review,  
we propose to include all controlled trials (randomised and 
non-randomised) reporting outcome measures at pre- and post-
intervention. Only peer-reviewed publications in the English 
language will be eligible for inclusion and no restrictions on 
publication year will be applied. Studies with other methodo-
logical designs (e.g., cohort, case-control, cross-sectional, etc.),  
and study protocols and conference abstracts will be excluded.

Population. The systematic review will include studies with  
participants aged 18 years and older who have a definite diag-
nosis of RA as per the American College of Rheumatology  
(ACR) criteria27.

Types of interventions. Studies conducted among adults with 
RA who received any type of dietary intervention alone or 
those that included a dietary intervention with omega-3 sup-
plementation will be included. Studies on other rheumatic 
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diseases (e.g. lupus, osteoarthritis) will be excluded but  
studies of mixed populations that include RA will be included 
where RA data is reported separately. Studies on dietary sup-
plementation only and studies assessing the risk of develop-
ment of the disease are beyond the scope of this systematic 
review. Furthermore, studies where the dietary intervention 
was part of a multimodal intervention (e.g. with exercise) or  
includes other co-interventions will not be included. Inter-
ventions of any duration will be included (e.g. short-term or  
long-term).

Comparators. We will include studies comparing the effects 
of a dietary intervention with usual or a control diet. Studies  
comparing more than one dietary intervention will also be 
included.

Types of outcome measures. We are interested in both clini-
cian and patient reported outcome measures, assessed by either 
subjective or objective indices (e.g. blood, urine, question-
naire, food diaries). The primary outcomes of interest are the 
effects of dietary interventions with/without omega-3 supple-
mentation and disease activity, inflammation, physical func-
tion and quality of life. The secondary outcome measures will  
include reported pain, fatigue and participants’ overall experi-
ences of the effects or impact of diet alone or with Omega-3  
supplementation.

Search strategy
A systematic literature search will be conducted using the fol-
lowing databases: MEDLINE, EMBASE, The Cochrane Library 
(Cochrane Database of Systematic Reviews, Cochrane Central 
Register of Controlled Trials (CENTRAL), Cochrane Method-
ology Register) and CINAHL. The title and abstracts retrieved 
from the electronic databases and references will be exported 
to EndNote bibliographic software for storage and the removal 
of duplicates. After removal of duplicates, the title and abstracts  
will be exported to Rayyan software for reviewing. Two inde-
pendent reviewers will evaluate the articles returned by the 
searches against the inclusion and exclusion criteria. Any  
disagreement over eligibility will be resolved through  
discussion with a third reviewer. The reference lists of identi-
fied publications will be searched to identify additional relevant  
publications.

All initial searches will be performed by TR and publica-
tions will be organised in reference manager Endnote. The 
search strategy will be developed in consultation with an 
academic librarian at the University of Limerick. No limits 
will be applied on publication year. Articles will be first 
excluded on the basis of title and abstract against inclusion  
and exclusion criteria. Full text of studies that appear eligi-
ble on the basis of their abstracts will be obtained, read and 
evaluated by two independent reviewers. Conference reports  
and abstracts will be excluded. The literature search strategy is 
included as Extended data26.

Data extraction
Two reviewers will extract data from included studies inde-
pendently. The information to be extracted includes the  

following: study design, study geographic location and setting,  
participants’ age and gender, sample size, disease duration, type 
and duration of intervention, type of comparators, outcomes 
measured, diet compliance, dosage of Omega-3 supplemen-
tation, follow-up and results of the intervention. In the event  
that clarification or additional information is required, every 
attempt will be made to contact the authors to collect the  
missing data.

Quality assessment
The Cochrane risk of bias tool from the Cochrane Hand-
book for Systematic Reviews of Interventions V.5.1.0 will be 
used to assess the quality of the included studies28. The fol-
lowing aspects will be evaluated: (1) randomisation sequence 
allocation; (2) allocation concealment; (3) selective report-
ing of outcomes; (4) blinding of participants and personnel; 
(5) blinding of outcome assessment; and (6) incompleteness  
of outcome data. The risk of bias for each outcome across  
individual studies will be classified into low, high or unclear  
risk of bias and summarized in a table. Two reviewers will  
independently evaluate the quality of included articles. A third 
reviewer will resolve differences or if consensus needs to be 
achieved.

Data synthesis
We anticipate that the nature of this review will be largely 
descriptive; we are interested in the effects diet with or  
without omega-3 supplementation may have on key outcomes 
measured among adults with RA. Data from published stud-
ies will be collated and summarised. Difference in outcome 
measures between groups and change between groups will be 
reported, depending on the analysis reported for individual  
studies We anticipate a limited ability to conduct a meta-
analysis for this review due to the inherent variability across 
dietary interventions, differences in the measurement of out-
comes and how populations are selected. However if a meta-
analysis can be conducted the authors will use a random  
effects model to assess the effect of a diet or supplementation  
on an outcome measure in RA.

Potential limitations
The proposed systematic review may include non-randomised 
trials that may have a higher risk of bias and may yield evi-
dence of low certainty. Language restriction to English 
only is another possible limitation for the proposed paper.  
Additionally, there may be study bias due to the nature of 
dietary intervention studies and inability to blind study  
participants.

Ethics and dissemination
This systematic review involves secondary analysis of exist-
ing data and therefore, does not require ethical approval. The 
findings of this research will be submitted for peer-reviewed 
publication in an open access academic journal, and presented  
at relevant conferences.

Patient and public involvement
Patients and public will not be involved for the purpose 
of this study. However, we expect that the findings of this  
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systematic review will assist in the execution of a pilot dietary  
intervention with a patient and public involvement (PPI)  
component.

Amendments to protocol
We will carefully report any changes and update PROSPERO 
should the protocol be amended.

Study status
The study is currently ongoing. The expected end date for the  
study is December 2020.

Conclusion
The proposed systematic review will synthesize existing  
evidence to determine the effects of dietary interventions 
with or without omega-3 supplementation for the manage-
ment of RA in an adult population with aims to strengthen 
and update the current evidence base. Results from this  
systematic review may inform and facilitate the development  
of dietary guidelines and recommendations for people living  
with RA.

Data availability
Underlying data
No underlying data are associated with this article.

Extended data
Open Science Framework: Dietary interventions with or  
without omega-3 supplementation for the management of  
Rheumatoid Arthritis: A systematic review protocol. https:// 
doi.org/10.17605/OSF.IO/6J8ZR26.

This project contains the following extended data:
-  Supplementary file 1 (search strategy)

Reporting guidelines
Open Science Framework (OSF): PRISMA-P checklist for 
“Dietary interventions with or without omega-3 supplementa-
tion for the management of rheumatoid arthritis: a systematic  
review protocol”. https://doi.org/10.17605/OSF.IO/6J8ZR26.

Data are available under the terms of the Creative Commons 
Zero “No rights reserved” data waiver (CC0 1.0 Public domain  
dedication).
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Dear editor, 
 
This topic is a good and application subject, it has been written in a good manner, but I have some 
comments as following: 
 
This systematic review aims to discuss the effects of dietary interventions with or without omega-3 
supplementation, but there are many dietary interventions (such as fasting, vegetarian, 
meditation, elemental…) in this diseases that controls them as confounding factors is hard. It was 
better the topic and aim of the study were “The effect of omega-3 supplementation for the 
management of rheumatoid arthritis: a systematic review protocol" 
 
Data analysis needs more explanation. 
 
It was better to mention mesh keywords. 
 
An Introduction has been mentioned "While there is some evidence that dietary patterns may be 
beneficial for managing the symptoms of RA, the results continue to be contradicting and 
inconclusive and are yet to identify a particular dietary pattern that is helpful in the management 
of RA” but the study included w3 supplementation, not dietary patterns. 
 
Regards,
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Janet L Funk   
Department of Medicine & Department of Nutritional Sciences, University of Arizona, Tucson, AZ, 
USA 

The authors will perform a systematic review of the literature to identify and summarize 
randomized clinical trials testing effects of dietary interventions alone or in combination with 
omega-3 fatty acid supplementation in ameliorating rheumatoid arthritis endpoints related to 
inflammation, disease activity, physical function and quality of life. Five data bases will be 
searched, including Cochrane Central, Articles will be included but conference reports and 
abstracts will be excluded. While the reviewer was not able to access the complete search strategy 
deposited in OSF, the brief strategy outlined in PROSPERO appeared appropriate, although the 
inclusion of alternate and/or more specific terms terms, which may be planned, could aid in 
complete discovery (e.g., marine oils, fish oils, Mediterranean diet). Methods of assessing citations 
for inclusion are appropriate. 
 
Major Concerns:

Some relevant recent reviews in this area were not cited (e.g. systematic review of marine 
oil supplements in RA 1, review of Mediterranean diet and fish oil in RA 2), raising some 
concerns about the scientific context in which the study was planned and will be presented 
once completed. Nonetheless, results will be novel.  
 

1. 

While a systematic review of marine oils in RA was published in 2017, interpretation of 
clinical trial data to be summarized here, examining effects of diet alone or diet in 
combination with omega-3s may be difficult to assess and somewhat incomplete when 
trials examining omega-3s alone with "standard" diets are excluded. This will be a limitation.

2. 

Minor concerns:
A strategy for including or excluding an RCTs found via Cochrane databases for which data 1. 
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have been made public via clinical trials.gov but not otherwise published or analyzed needs 
to be established. 
 
In addition to extracting data on omega-3 doses, as planned, consideration of specific 
omega-3 supplement content should be included (i.e. EPA vs DHA, and possible inclusion of 
other bioactive but non-omega-3 content in supplements), although in some cases it is also 
possible that this may not be described. 
 

2. 

Some dietary approaches are intended to increase omega-3 intake. If available, total 
omega-3 dosing via the diet should be extracted as well. 
 

3. 

Race was not listed as part of data extraction but should be included as it may influence 
responses to omega-3 supplementation or dietary approaches intended to increase omega-
3 consumption (e.g. due to FADs genotypes).

4. 
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