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Abstract

Rheumatoid arthritis is a debilitating inflammatory condition which has a high disease burden. While there is emerging
evidence that certain foods and diets could have anti-inflammatory properties and there are published ‘anti-inflammatory’
diets, there is very little understanding of patient beliefs and perceptions about the impact of diet on symptom management
or attitudes to particular dietary interventions. This scoping review aims to summarize the existing literature around the
beliefs that patients with rheumatoid arthritis hold regarding the impact of diet on disease activity and joint pain. It also
examines the current state of evidence regarding the impact of specific dietary interventions on patient reported and objec-
tive parameters of RA disease activity. A search was conducted across seven databases for studies which included reporting
on dietary beliefs related to disease management or investigations on the effect of particular diets on disease activity or joint
pain. Articles were excluded if they examined extracted compounds or individual dietary supplements. Included studies were
synthesized narratively. We retrieved 25,585 papers from which 68 were included in this review: 7 assessed dietary beliefs,
61 explored dietary interventions. The available literature on patient beliefs has been largely limited to quantitative studies
with limited qualitative exploration. The Mediterranean, fasting and vegan diets appear to have the most benefit with regards
to rheumatoid arthritis outcomes for patients. Research which examines RA patient’s beliefs and attitudes about the impact
of diet on their RA symptoms and disease is currently lacking.
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Introduction

Rheumatoid Arthritis (RA) is the most common autoim-
mune joint disease and interventions rely on disease man-
agement through medications, physical therapy, or joint
replacement surgery [1]. Many current medications which
are considered standard of care for RA have side effects,
such as an increased risk of infection, which reduce patient
compliance [2]. There has been much interest in the impact
of the environment and diet to modify and prevent RA dis-
ease in genetically at risk probands and mitigate the need
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for immunosuppressive therapies [3]. It is well known that
diet plays a crucial part in chronic disease management and
diet has become a major topic of interest for inflammatory
diseases, especially RA [4]. It is common for patients to ask
what they should eat, and dietary advice fact sheets are often
provided by peak bodies [5]. These are mostly based on heart
health and anti-inflammatory concepts, but are not specific
for RA. Recent international randomised control trials have
begun to explore the impact of specific diets such as fasting,
Mediterranean, and vegan, on RA symptoms [6]. Further-
more, a recently published systematic review investigated
dietary interventions in RA and demonstrated a positive link
between diets such as Fasting and the Mediterranean diet,
and a reduction in RA activity [3]. Despite this, to date,
there are no dietary guidelines specifically for the manage-
ment of RA to assist patients to better manage RA symptoms
and existing guidelines are more focussed on pharmacologic
intervention [7]. Importantly the recently released Austral-
ian Rheumatoid arthritis clinical care guidelines emphasise
the importance of encouraging self-management [8]. Firmer
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and more specific RA dietary guidelines are likely to emerge
in the near future. In this context it is critical to examine
whether patients themselves believe in, or would be prepared
to attempt, dietary approaches.

While there appear to be many studies which demon-
strate that anti-inflammatory diets such as the Mediter-
ranean, vegan and vegetarian are able to reduce pain and
symptoms in RA patients, dietary beliefs of patients with
RA are unknown and have not been systematically explored
[9]. There is a need to investigate and unpack patients’
dietary beliefs to identify potential barriers which inhibit
following an anti-inflammatory diet. This will better assist
in influencing food choices and promote sustainable behav-
ioural changes [10]. There are several models of behavioural
change, such as the Health Belief model, which acknowl-
edges an individual’s perceived susceptibility and severity
of disease, and perceived benefits and barriers of action
[11]. The exploration of dietary beliefs and behaviours could
inform dietary guidelines and lead to an understanding of
what types of foods RA patients eat, why they eat them, and
how we can improve on their dietary intake in a way which
also increase the likelihood of patients adhering to feasible
dietary choices for symptom management.

A preliminary search of the Cochrane Library, JBI Evi-
dence Synthesis and Medline was conducted on the 5th of
April 2021. As this was a preliminary search, only keywords
‘rheumatoid arthritis’ and ‘diet’ were included to identify
whether there was a paucity of research in this topic area.
This yielded 21 review articles across all listed databases
relevant to the topic of RA and diet. However, there were no
reviews which focused on the dietary beliefs of RA patients
as a key concept. No other current or underway systematic
or scoping reviews were identified. This preliminary search
identified a gap in the literature where dietary beliefs are
not yet adequately established in patients with RA. A scop-
ing review was therefore conducted so that a full synthesis
of existing research could give a broader understanding of
existing knowledge regarding dietary beliefs in RA patients.
The primary aim of this scoping review was to describe the
literature that considers the dietary beliefs of patients with
RA, identifying the common dietary beliefs of RA patients.
The secondary aim was to identify and collate existing litera-
ture exploring the impact of diet on RA symptoms.

Methods

This scoping review utilised JBI methodology for scoping
reviews [12]. This included utilisation of methodology inclu-
sion criteria, search strategy and data extraction. This scop-
ing review is reported in accordance with the PRISMA-ScR
reporting guidelines [13].
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Eligibility criteria

Identified articles were required to meet either the pri-
mary or secondary aims of this paper for inclusion. Papers
were included for the primary aim if they involved RA
patients and investigated patient dietary beliefs. Papers
were included in the secondary aim if they investigated
the effect of diet on RA symptoms such as DAS-28, pain,
morning stiffness and swollen or tender joints. Articles
were included in this review if they involved adult RA
patients, English language, peer-reviewed (interven-
tional and observational), and considered a whole of diet
approach. Articles were excluded if they were conference
abstracts, protocol papers, reviews, theses/ dissertations,
case reports, involved patients with other complicating dis-
eases or infections, solely evaluated the effects of extracted
compounds or micronutrients, or focused on single foods
or single meals. The rationale behind this eligibility crite-
ria was to ensure that only articles which captured whole
diets were included in the final review. There was no sub-
categorization according to geographic location, race, or
gender. Search limits applied on the databases included
humans and English language. There were no limitations
on publication date.

Search strategy

The search was conducted on 21st May 2021 utilising six
article databases including CINHAL, Cochrane Library,
Embase, OVID Medline, Scopus and Web of Science.
These databases were chosen as they are known to have
the largest repertoire of health and science articles and,
combined, they should capture all relevant articles to the
topic. A Patient, Intervention, Comparison and Outcomes
(PICO) table was created to assist with the search strat-
egy across the databases (\* MERGEFORMAT Table 1).
Key search terms were adapted across all six databases
and English language and human limits were applied. The
search was tested using key papers identified via Google
Scholar. An updated search utilising the same method-
ology, six article databases and key search terms as per
Table 1 was completed on the 1st July 2023 to ensure all
relevant articles up to and including the 30th June 2023
have been included in this scoping review. A final search
was completed on the 30th July 2024 including databases
DOAJ, OVID Medline and Scopus using the search terms
‘rheumatoid arthritis’ and ‘diet’ to ensure all relevant
articles up to and including 30th June 2024 have been
included in this review.
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Table 1 PICO Table describing key terms used for databases CINAHL, Cochrane Library, Embase, Medline (OVID), Scopus and Web of Sci-

ence
Population Intervention Outcome
1. Exp® rheumatoid Arthritis/® 4. Exp: diet/ 13. Exp: arthralgia/

2. Rheumat*©
3.1or2 6. Diet*

7. Nutri*

8. Food*

9. Intake*

10. Consumption

11. Feed*

12.4or50r60or7or8or9or10or 1l

5. Exp: nutrition therapy/ or exp: nutrition/  14. Exp: joints/

15. Joint pain

16. Joint*

17. Fatigue/

18. Exhaust*

19. Belie*

20. Tire*

21. Perce*

22. Attitude*

23. Behav*

24. Feel*

25. Knowledge

26. Preference*

27. Disease Activity

28. Daily Living

29. Quality of Life

30. Pain*

31. Fatigue*

32. DAS28

33. PGA

34. Physician global assessment

35.CRP

36. Exp: C-reactive protein/

37. C-reactive protein

38. ESR

39. Erythrocyte sedimentation rate

40. 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 22
or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33
or 34 or 35 or 36 or 37 or 38 or 39

41. 3 and 12 and 40

42. Limit 41 to English Language and humans

“Exp: Explode for terms mapped to subject headings
"Medical Subject Headings

&#: Truncation

Study selection

Articles retrieved in the search were exported from the
databases into EndNote X9.3.3, Bld 13,966. They were
then collated and uploaded into Covidence V2785, 2022.
Duplicate citations were first identified and removed using
Covidence. Articles were screened by title and abstract by
two independent reviewers (MT, ML, ZD) who categorised
them as either eligible or irrelevant. Both reviewers had to
agree on the categorisation and any conflicts were resolved
by the third reviewer. Full texts were then retrieved for eli-
gible papers. Again, two independent reviewers screened
the articles (MT, ML, ZD) and categorised the articles as
included or excluded, also having to agree on the reason
for exclusion and having the third reviewer resolve con-
flicts. The same process was utilised for the updated search
where two independent reviewers (MT, ML, TC) screened

and categorised articles with a third reviewer resolving
any conflicts.

Data extraction

Data extraction was performed on all studies that met the
inclusion criteria with information being entered into a
Microsoft Excel table. The articles were divided into two
groups; those that answered the primary question of this
review and those that answered the secondary question.
Articles which addressed the primary question were those
which included any information regarding patient dietary
beliefs, and all other articles were filtered into the sec-
ondary question. Data to be extracted was piloted for five
articles addressing the primary and secondary question,
reviewed by MT, ML and ZD, and then adapted into a final
version before being expanded to the remaining articles. A
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detailed data extraction was performed by MT on the arti-
cles addressing the primary question with information col-
lected on author, year, study design, location, sample size,
sex, age, study groups, dietary outcomes, RA outcomes,
inclusion criteria, exclusion criteria, how dietary beliefs
were assessed, dietary questions, disease activity assess-
ment, study duration, findings, and design weaknesses. An
abbreviated data extraction was conducted on the studies
which addressed the secondary question with information
collected on author, year, study design, location, sample
size, aims, dietary intake, RA outcomes and findings.

Data synthesis

Data was synthesised in table format according to the
review questions. For the primary review aim, a detailed
data summary was provided with results from individual
studies presented. For the secondary review question, a
rudimentary synthesis was conducted to illustrate what
diets or dietary patterns have been investigated in the lit-
erature and the effect of these on RA outcomes. A further
breakdown of the articles addressing the second question
was conducted and split into whether they focussed on a
common and defined diet i.e. vegan or Mediterranean, for
example, or whether there was another observed dietary
pattern.

Results

From this initial search, there were 25,585 articles iden-
tified across all databases. Covidence identified 9678
duplicates which were removed for the next step, leav-
ing 15,907 unique articles to be screened. After screening
by title and abstract, and then by full article, there were
68 articles included in the final analysis for this scoping
review (Fig. 1). From these, seven articles addressed the
primary question and 61 addressed the secondary question.
Of those identified for the secondary question, 42 articles
explored common diets and 11 observed other dietary pat-
terns. The results of the literature search have been divided
into three sections each of which focus on the aforemen-
tioned aspects. The updated search yielded a further 5434
of which 1113 were identified as duplicates. After screen-
ing by title and abstract, and then by full article, there
were 16 additional articles included for final analysis, one
of which addressed the primary question and 15 which
addressed the secondary question (\* MERGEFORMAT
Fig. 2). The final search yielded 401 articles, of which one
was found to be relevant to the primary question and four
to be relevant to the secondary question.

@ Springer

Overall review of dietary beliefs and attitudes

Only eight studies were identified that explored dietary
beliefs of patients with RA (\* MERGEFORMAT Table 2).
The average age of participants in the studies was 55 years
old, ranging from 39 to 65; and the majority of participants
were women. The sample sizes varied from 15 to 432 par-
ticipants and data collection was focused on patient ques-
tionnaires. These studies were conducted in United King-
dom [14], France [15], Poland [16], Norway [17], India [18],
Finland [19], United States of America [20, 21] and Ireland
[22]. Across the countries, they were conducted intermit-
tently and quite sporadically from 1991 to the latest publica-
tion in 2023.

The exploration of dietary beliefs in most of the identi-
fied studies involved asking patients questions such as ‘How
great an influence in general is diet believed to have on dis-
ease symptoms?’ and “What diet are you currently on?’. Only
one study asked patients to specify whether they avoided any
foods, cooked foods in a special way or ate their meals at a
certain time [14]. Of the nine studies, three reported a higher
proportion of patients believing that diet influenced their RA
[14, 16, 18] while five studies reported more patients who
did not believe their diet significantly impacted their RA
[15, 17, 19-21]. There was limited reporting of RA disease
activity outcomes. For example, only three of the studies
reported DAS28 scores [15, 20, 21] while four studies did
not report on any type of disease activity assessment [16—19,
22]. Therefore, while the studies looked at patient beliefs,
they did not analyse this in conjunction with typical meas-
ures of disease activity. There was a single study which was
interventional in nature and included a qualitative analysis
of the data, reporting that the majority of their patients were
motivated to participate as they were looking for an alterna-
tive to conventional medicine and believed eating healthy
could help them feel better.

Relationship between common diets and RA
symptoms

There were 55 studies identified which examined the impact
of diets on RA symptoms, 14 interventional and 41 obser-
vational ( \* MERGEFORMAT Table 3). The studies were
conducted globally including in Norway [23-25], United
Kingdom [26, 27], Germany [28-31], Iraq [32], Finland
[33-36], Sweden [37-41], Japan [42, 43], Malaysia [44],
Italy [45, 46], Iran [47, 48] and Kuwait [49]. The majority
of studies evaluated Mediterranean and fasting diets (i.e.,
intermittent or religious) with 19 and 13 studies identified,
respectively. A lactovegetarian/ vegetarian diet was exam-
ined in nine studies and a vegan diet for eight. An elemental
diet was investigated in only two studies and a western diet
in three. Sample sizes varied from 10 to 413 participants.
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Identification of studies via databases

Records identified from:
c CINAHL (n = 403)
o R
s Cochrane Library (n = 2134) sce;cec;rni;;moved before
2 Embase (n = 9677) e
& —— > Dupl
£ OVID Medline (n = 2115) (n“f’ ;?;g)records removed
S Scopus (n = 7468) -
Web of Science (n = 3788)
Records screened Records excluded
(n=15907) (n=15691)
Reports sought for retrieval Reports not retrieved
& (n=216) (n=0)
=
()]
(]
: )
wv
Reports assessed for eligibility Reports% excludedb:
(n =216) e Conference Abstracts,
Protocol Papers, Reviews,
Theses/ Dissertations, Case
Reports (n =77)
Wrong outcomes (n = 32)
— Wrong intervention (n = 15)
Wrong patient population
(n=10)
kS Studies included in review Wror.1g study.deSIgn (n=9)
S (n = 68) Duplicate article (n = 4)
E Not in English (n = 1)

Fig.1 PRISMA flow diagram of articles identified through CINAHL, Cochrane Library, Embase, OVID Medline, Scopus and Web of Science

[75]

Dietary data collection methods included patient interviews,
food questionnaires, food diaries and 24 h food recalls. The
most common RA outcomes were DAS28, morning stiffness
VAS pain, swollen joints, tender joints, ESR and CRP. How-
ever, some studies also observed health assessment question-
naires, physician global assessments and Ritchie’s articular
index. Pain and DAS28 was the most highly reported out-
come amongst all studies, closely followed by CRP, while
morning stiffness was the least reported.

The Mediterranean diet was the most frequently studied
compared with any other diet. There was a significant ben-
efit in 10 of the 16 studies which measured DAS-28 score
[28, 31, 40, 45, 49-53], two of the three studies which
measured morning stiffness [27, 40], three of the eight
studies which measured pain [27, 39, 49], three of the
nine studies which measured CRP [31, 39, 40] and three
of the nine studies which measured ESR [45, 49, 50]. In
RA studies where patients fasted, five of the seven studies
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[ Identification of studies via databases (update) ]
)
Records identified from:
c CINAHL (n = 64)
'g Cochrane Library (n = 300) Record‘s removed before
S Embase (n =2161) screening:
E - .
,qc_; OVID Medline (n = 394) I :)nuflllclalt;)records removed
] Scopus (n=1761) -
Web of Science (n = 754)
—/
)
Records screened Records excluded
(n=4321) (n=4259)
Reports sought for retrieval Reports not retrieved
5 (n=62) (n=0)
'S
[}
()
; !
wv
Reports assessed for eligibility
>
(n=62)
Reports excluded:
Wrong outcomes (n=4)
Wrong comparator (n=1)
—_ Wrong indication (n=1)

Studies included in review
(n=16)

Wrong intervention (n=2)
Wrong study design (n=38)

Fig.2 PRISMA flow diagram of articles identified through updated search of CINAHL, Cochrane Library, Embase, OVID Medline, Scopus and

‘Web of Science [75]

demonstrated clinical benefit in tender and swollen joints
[25, 28, 32, 54, 55]. Fasting also positively impacted on
disease activity according to DAS28, morning stiffness
and VAS pain. Though RA activity and outcomes was
observed in only a few vegan studies, there was a positive
benefit on VAS pain, tender joints and swollen joints. The
Western diet was the least studied regarding its impact on
RA, and the studies which did explore this observed no
improvement for any RA outcomes. CRP and ESR showed
little to no improvement for any given diet.
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Relationship between observed dietary patterns
and RA symptoms

The remaining studies did not observe patients in the setting
of any specific diet or intervention but simply recorded food
intakes to see whether particular food types or patterns of
eating were associated with better RA disease outcomes. The
results are summarised in \* MERGEFORMAT Table 4).
There were 12 studies in this group which were conducted in
a variety of countries including Norway [56], Italy [57-59],



1867

Rheumatology International (2024) 44:1861-1874

SIOAQI[9Q-UOU
PUE SIOAQI[2q U2aM)dq

swoydwAs vy

U0 109]J0 UB 9ARY JeIns
)M BPOS ‘S}I9SSIP
‘109q ‘yeawr pa1 ‘querd
-339 ‘epos 191p ‘0jewIO]

sIeok /] =uon
-BINP 9SLISIP 95BIOAY

IVavy pue OVH-IN ‘goeurds ‘sorrroqmens 081 =orewa
‘IVAD ‘dID-8TSVA Ul ‘Ysy 'SILLISQIN[q SB (%9L) $91=Pp  sieak gg=08e oFeIony BoLIOWY loz]
SOOURISYIP JUBOYIUSIS ON yons spooj oy1oadg arreuuonsanb juoneq (%$2) 2S=q LIZ=U [eUONBAIdSqO Jo soyel§ pajun) L10T “Te 32 IyosapaL,
JsBASIP
pajrodar SOLIY}IE projetunayl
tou a1om AJIATIOR VY PUE J9Ip U9amiaq (%09) T9=p l61]
JO SQWOINO 3seASI UOTOdUUOD B ST I ], drreuuonsaonb jusneq (%01) Tr=q $0] =U [eUOTIBAIISQQ pueyuLy 2002 “'Te 12 uaurwyes
syjuow ¢G="uorn
SOSBOSIp -BINp 9SLISIp 9FeIoAY
pajodar SneWNAYI Ul SWo) G =so[ewa
jou a1om AJIANOR Wy -dwiAs 9sBasIp uo 90U (%01) 9=p S1BK ¢ =93y 93eI1oAy
JO Sowo)NOo IsBISIJ -npgur jea1s e sey 101 arreuuonsonb juoned (%09) 6=9 GI=U [euoneAIasqQ eIpul  [81] 800T '€ 19 IYSunpA
SOSBASIP SIeok ] =uon
pajtodar SneWNAYI Ul SWo) -BINp 9SBASIP UBIPIN
jou a1om AJIANOR Wy  -dwiAs 9SeasIp uo 90U (%79) ST1T=p  sIeak §G =903y UBIPIN
JO SowodNo IseISIJ -nyur jea1s e sey 101Q arreuuonsanb jusneq (%8€) 69=9 $81=U [eUONBAIISQQ KemIoN [L1] 1661 “Te 10 uaSney
Apmis sIy) Ul pajen[eAd
JOU I9M SIJAJI[2Q-UOU 9%/.8 = UQWIOA
pUE SIOADI[9q UIMIOq sIeak G'9G =03y
QwooINo AJIATIOR JSBISIP dNRWNAYL (%6¢£) ¥9=p a3eIroAy [o1]
V¥ Jo uostredwo)) JO (3TeaY S109%€ 191(] arreuuonsanb juone (%19) 10T=9 GO =U [BUONBAIISGQ puejod  L10T “'Te 10 BYS[RISAID
SIeaA 1'¢T =uon
-eINp JSLISI(] 9FRIOAY
sarey 9/7 = UdWIOM
sjor[aq AIejarp jo STLIY)IE PIOJRWNayI s1eak ¢'8G =03y aanoadsord
JX9JU0D ) Ul pIsATeue 9onpar 10 193311 ued (%88) L8E=P a3eroAy B REN
JOU 9IoM SOWONO Y Spo0J UIe1Iad Suneq arreuuonsanb juoneq (%21) s¥=q cp=u -SS0ID) oouel] [G]] 10T ‘& 19 99ss0D)
swoydwAs
SOWI0I)NO 1o9pe Aeane3au o)
aseasip joedwr o3 1o1p PAARI[q 2IoMm [OYOI[R SIe9A G'Qz=Uuon
paAa1[oq oym syudned  pue jeawr pax ‘syonpord -eIn(J oseasi(] oSe1oay
ur punoj sem Aypiqowr  Axrep ‘sopyord ‘re3oura (%¥1) 01 =p SIedK /=03y o8eroay
pajodar-Jjos 10139g  ‘sQ0JBWIO) ‘SYNIJ SNIID arreuuonsanb juoneq (%99) €1=9 €C=U [eUONBAIISqO wopsury] pAN [#1]1 6661 T8 12 JoO
(p) sIaAQI[2q-uou soryder3owop
sowodnQ ANANOY VY JOI[eq/epmiIie AIejol(  POYIOW UOTIOS[[0D BIe(] PUE (q) SIQAIQG pue (u) az1s ojdwreg usrsoq Knuno)H Kpms

KYIATIOR QSBOSIP UO JO2Jj pue SHLIY)IE projewnayl yim sjyusned jo sjorfeq Arejorq g ajqel

pringer

As



1868

Rheumatology International (2024) 44:1861-1874

Table 2 (continued)

18

RA Activity Outcomes

Believers (b) and Data collection method  Dietary attitude/belief
non-believers (d)

Sample size (n) and

demographics

Design

Country

Study

Springer

Food frequency ques- Investigate associations  No significant differ-

b=22

50
Average age

n=

Arizona, U.S.A Observational

McGarrity-Yoder et al.,

ences in DAS28, HAQ,
VAS pain, ESR or CRP
between believers and

non-believers

between diet quality

tionnaire

(44%)

60 years

2022 [21]

and rheumatoid arthri-
tis disease activity

d=28
(56%)

Females =34

Heating a healthy diet ~ Disease outcomes not

Patient interviews

Not reported

=21

Interventional n

Limerick, Ireland

Raad et al,. 2023 [22]

reported in this study

will help patients feel

better

=47.5 years

Average age

Females =20

United States of America [60], Finland [61], Japan [42, 43,
62, 63] and Turkey [64]. The oldest study was conducted in
1992 and the most recent in 2023. Sample sizes ranged from
10 to 441 participants where food frequency questionnaires
were the most common form of data collection. However,
studies also conducted patient interviews and asked partici-
pants to keep food diaries for review. The RA measurements
of disease activity included DAS28, ESR, VAS for pain,
duration of morning stiffness and a health assessment ques-
tionnaire. All studies were observational in nature except
for two randomised clinical trials [58, 65] and two inter-
ventional studies; one where patients completed a diet of
restricted caloric intake [42] and another where they were
required to consume living foods such as fruits and vegeta-
bles [61]. The studies showed some positive impacts on RA
symptoms for behaviours such as fish consumption at least
twice per week, high consumption of unsaturated fats, lower
caloric intake, and consumption of hypoallergenic foods.
Almost all studies observed a positive clinical impact for the
dietary pattern which they observed [42, 56-59, 61, 63—66],
except for Hayashi et al., 2012 [62], who observed a nega-
tive impact for a diet with low fish and high vegetable fat
consumption.

Discussion

The most striking finding from this scoping review is that
there is a paucity of research which examines the dietary
beliefs of RA patients, even in the context of an intervention.
Many studies are trying to establish what foods are best for
symptom management, but very few are exploring patients’
beliefs which is a key aspect of behaviour change. Dietary
beliefs play a key role in determining food choice and die-
tary patterns, especially when the individual’s experience of
symptoms, either presence or absence, confirms the effects.
Understanding the diet of RA patients could in turn lead to
better patient education about anti-inflammatory foods and
shape eating habits and ensure adherence to evidence based
dietary interventions.

Diet has been explored as a possible cause of and method
to manage disease symptoms in patients with other inflam-
matory conditions such as inflammatory bowel disease [67].
There has previously been a lack of conformity regarding
what dietary approaches work best for these patients and it
is only relatively recently that dietary guidelines have been
released by the International Organization for the Study of
Inflammatory Bowel Disease [68]. However, while there are
established dietary guidelines for patients with inflamma-
tory bowel disease, there is incomplete translation of this
knowledge into best practice for patients. Studies exam-
ining dietary beliefs in patients with inflammatory bowel
disease found that most patients and practitioners believed
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Table 3 Number of interventional and observational studies which reported an improvement in common rheumatoid arthritis outcomes for dif-

ferent types of diets

Type of diet Number RA outcomes (number of studies which reported improvement/ number
of studies of studies which reported on outcome)
DAS-28 Morning Pain Tender joints Swollen joints CRP ESR
stiffness

Elemental [24, 26] 2 & 0/1 o1 212 12 02 012
Fasting [23, 25, 28, 30, 32, 41, 42, 44, 54, 55, 76-78] 13 5/6 3/5 5/9 517 5/7 05 2/4
Lactovegetarian/ Vegetarian [23, 25, 35, 39, 41, 77, 79-81] 9 173 173 215 12 12 02 072
Mediterranean [27, 28, 30, 38—-40, 43, 45-53, 82-84] 19 10/16 2/3 3/8 072 02 39 319
Vegan [33-37, 39, 85, 86] 172 173 2/3  4/4 4/4 /5 073
Western [29, 40, 87] 0/2 0/2 0/1 02 0/2 02 072

*The numerator displays the number of studies which reported a statistically significant improvement in a particular outcome while the denomi-
nator displays the number of studies which reported on that outcome. No score was given if there was no change or a decline in patient outcomes

and a ‘-‘ denotes that the particular outcome was not measured

Table 4 Dietary patterns observed in studies and their effect on rheumatoid arthritis outcomes in patients

Studies Dietary pattern observed

Effect on RA outcomes

Beyer et al., 2018 [56] Consumption of fish at least twice per week Positive impact

Tedeschi et al., 2018 [66]

De Vito et al., 2023 [60] Higher consumption of olive oil Positive impact
Edefonti et al., 2020 [57] High consumption of unsaturated fats Positive impact
Hanninen et al., 2000 [61] Consumption of only living foods such as raw fruits, vegetables, seeds and nuts Positive impact
Hayashi et al., 2012 [62] Low fish and high vegetable fat consumption Negative impact
Iwashige et al., 2004 [42] Reduction of caloric intake Positive impact
Okumus et al., 2005 [64]

Matsumoto et al., 2018 [43] Lower fruit and higher monosaturated fatty acid consumption Positive impact
Murakami et al., 2020 [63] High consumption of fruits/vegetables and seafood Positive impact
Sarzi-Puttini et al., 2000 [58] Consumption of only hypoallergenic foods such as rice, cornmeal, hydrolysed milk, Positive impact
Van De Laar et al., 1992 [65] fresh pineapple and cooked apples

diet affected disease, yet only around half of the patients fol-
lowed dietary advice provided by a clinician [69]. This dem-
onstrates just how important it is to delve deeper into patient
dietary beliefs and identify potential hurdles patient’s face
when attempting to adapt to a particular diet. RA currently
stands where inflammatory bowel disease was approximately
5 years ago, with a lack of evidence regarding patient beliefs
and dietary guidelines. There is a need to continue research
in this field, particularly as the number of new RA diagno-
ses shows no indication of slowing down [70]. The insight
we can gain from the studies around inflammatory bowel
disease also show us that without addressing patient beliefs
there could be resistance to changing behaviour, even in the
face of evidence based dietary guidelines.

This review identified that the use of validated instru-
ments to explore dietary beliefs has been infrequent in
existing literature. The lack of consensus regarding how
dietary beliefs are measured has identified the need for a
standardised methodology when it comes to patients with
Inflammatory diseases like RA. A validated dietary beliefs

questionnaire could make it easier to interpret data across
studies It is also important to consider how other factors
may impact dietary beliefs, such as gender, culture and
ethnicity. In this review, there were no discernible differ-
ences between countries where studies were conducted as to
whether patients held certain dietary beliefs. However, this
likely reflects the very small number of studies. A deeper
qualitative assessment of patients’ experiences of their diet
and how they believe it affects their RA would now have
high utility. Qualitative assessment could consider exploring
enablers and barriers to adopting an anti-inflammatory diet
or evidence-based diet in RA. By focusing on breaking down
barriers which RA patients may have to adapting a beneficial
diet, we can maximise patient adherence and reinforce posi-
tive habits for best clinical outcomes [10].

Despite limited evidence around dietary beliefs in RA,
there is a considerable body of literature exploring the
impact of diet on RA symptoms, particularly in the Medi-
terranean and fasting diets. These dietary patterns have been
extensively explored in other conditions. Systematic reviews
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of a Mediterranean and fasting diet have shown beneficial
outcomes for diseases such as cardiovascular disease, type
two diabetes mellitus and stroke [71]. Fasting particularly
has shown to reduce inflammation and promote longevity
[72]. There has even been a recent systematic review for
dietary interventions and RA where the findings are support-
ive of concepts emerging in this review, that dietary inter-
vention may prove to be beneficial to patients [3]. Despite
this emerging evidence base, there are still few studies to
explore dietary beliefs. It is interesting, therefore, that there
may be an evidence-implementation gap in modern rheu-
matological practice, and we are yet to establish what shape
these interventions should take or how dietary advice may
be personalised and adapted to patient’s gender, cultural
or personal beliefs for maximal impact and sustainability.
Furthermore, we see that patients do not adhere to recom-
mended diets even where evidence is strong and come to
their own conclusions about what foods work best in their
own diets. Interestingly, although there is a body of evidence
around the impact of diet on RA symptoms, in the limited
studies on dietary beliefs identified, there was no mention of
dietary patterns such as the Mediterranean diet. This loss of
translation means that RA patients may be unaware of poten-
tial self-management options that or simply adopt an ad-hoc
approach that may not best align with their beliefs, culture or
dietary preferences. It is important that behavioural theories
are explored to understand patient’s knowledge, attitudes,
and beliefs about diet and how we can encourage them to
intrinsically adapt positive lifestyle and dietary changes.

While the studies included in this review were conducted
globally, there were no studies identified by the authors
which looked into the dietary beliefs of Australian RA
patients and only one study which assessed diet quality and
RA outcomes in an Australian population [73]. This high-
lights a potential area of exploration for this research within
an Australian cohort, especially given that the Australian
population is multicultural, aging, relatively affluent with no
food scarcity and has access to abundant and diverse food
choices. Australian RA patients would, therefore, be in a
unique position to reflect on their own dietary beliefs and
perceptions about which types of foods and/or diets impact
on their RA symptoms. It may also be beneficial to focus
further on dietary beliefs in women, especially considering
that women cook more than men on average and, therefore,
their beliefs are likely to shape family food choices and eat-
ing habits [74].

There were several limitations of this scoping review. We
only searched for English language articles, and this may
have reduced our search results. When evaluating dietary
beliefs, a variety of questions were asked across each of
the studies, yet this review focused on the overarching
themes and key beliefs for conciseness. Lastly, the differ-
ent dietary patterns observed in the studies which did not

@ Springer

meet clinical significance, were not covered by this review
as they were too numerous. Despite these limitations, this
review highlights that there is much literature which focuses
on dietary interventions for patients with RA, with key diets
such as Mediterranean and fasting being amongst the more
researched for their benefits on RA activity. There was an
overall lack of qualitative assessments of dietary beliefs in
patients with RA. Further, while the studies explored RA
outcomes, there was no uniformity in any single outcome
which was explored by all studies. This review thoroughly
explored the literature and has established a holistic picture
of where RA and diet stands to date while also highlight-
ing the knowledge gap around patient dietary beliefs related
to their RA symptoms and disease. Subsequent studies that
explore diet in patients with RA should be targeted at dietary
beliefs. This groundwork can then develop into larger studies
aimed at educating, expanding and effectively implementing
dietary programmes for both patients and clinicians. Ulti-
mately, this research may lead to patients having another
potential avenue for disease management which they may be
more likely to comply and with minimal risk of side effects.

Conclusion

It is critical to understand patient beliefs regarding the
impact of diet and dietary habits on their RA to help shape
a dietary intervention which can be sustained by patients for
best possible clinical impact. This scoping review identifies
a significant gap in our understanding of patient’s beliefs
about diet and RA disease activity both globally and in
Australia. Future research can focus on understanding what
obstacles patients face when presented with a potential anti-
inflammatory diet, and how these obstacles can be reduced
so that patients are more willing and able to comply with
emerging evidence based nutritional interventions.
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