
The belief that diet may influence the

severity of rheumatoid arthritis

(RA) is part of the folklore of the

disease, and dietary treatment has been

one of many unconventional remedies

that have been widely used at health

farms in northern Europe. Over the

years, several stories about arthritic

patients who improved dramatically

after changing diet have appeared, not

only in the lay press but also in scientific

journals. Although the possible benefits

of specific diets for patients with RA have

been tested in a number of trials, many

of the studies that showed positive

results of dietary treatment have not

been published as full papers in peer

reviewed journals, probably because

these studies lacked controls or were

poorly designed and/or inadequately de-

scribed.

A scientific investigation of the effi-

cacy of dietary treatment of RA was pio-

neered by Swedish doctors. More than

two decades ago Sköldstam et al con-

ducted the first controlled randomised

trial, in which they tested the effect of

fasting and lactovegetarian diet in pa-

tients with RA.1 They reported that fast-

ing resulted in a striking reduction in

disease activity but, unfortunately, the

patients deteriorated again when they

started eating. Since then only a few

randomised controlled trials on dietary

treatment of patients with RA have been

carried out.2–8 These trials are not directly

comparable because of differences in the

diets, and accordingly the results varied

from no effect2 to good clinical response

to the experimental diet.4

WHY DOES DIET HELP SOME
PATIENTS WITH RA?
There has been much speculation about

why some patients with RA improve by

changing diet. Allergy or other adverse

antibody mediated reactions towards

certain foods have been suggested,3 9–13

but seem to have a role in only a few

patients with RA.9 11 14 This may also

explain why the clinical results of el-

emental diet have been

disappointing.11 15–17 Dietary induced al-

terations in the profile of prostanoid pre-

cursors have also been suggested as a

possible explanation, but evidence for

this hypothesis has not been provided.18

A significant alteration in the gut flora

has been reported to be associated with

clinical improvement in patients with RA

during dietary treatment.19 20 Conceiv-

ably, absorption of some microbial anti-

gens has a role in the pathogenesis of RA

and if the intestinal flora is altered owing

to a changed diet this might have

favourable effects on the disease activity.

TRADITIONAL CRETAN DIET
Epidemiological studies have suggested

that a diet rich in fish,21 22 olive oil,23 24 and

cooked vegetables24 might have a protec-

tive effect against RA. The Mediterra-

nean diet, particularly the traditional

diet from Crete, has been regarded as

particularly healthy. This diet, which is

characterised by a high content of

cereals, vegetables, legumes, fruits, and

olive oil, has been shown to reduce the

recurrence rate of new cardiac events.25

Because atheromatosis, like RA, has a

strong inflammatory component, an in-

triguing question is whether the tra-

ditional Cretan diet might also alleviate

the symptoms of RA.

“Diets rich in fish, olive oil, and
cooked vegetables may protect
against RA”

To answer this query, Sköldstam et al
carried out a randomised controlled trial

over three months in which the tra-

ditional Cretan diet was compared with

an ordinary omnivorous diet in 56

patients with active RA.26 The primary

efficacy variables were a composite dis-

ease activity index (DAS28), physical

function using the Health Assessment

Questionnaire (HAQ), a health survey of

quality of life (SF-36), and the daily

consumption of non-steroidal anti-

inflammatory drugs. In the experimental

diet group they observed a significant

improvement after three months in the

DAS28 score, in the HAQ score, in two

dimensions of the SF-36 health survey,

and in six of 10 secondary efficacy

variables. No significant improvements

were seen in the group of omnivores. In

addition, when the change during the

trial was compared between groups, the

patients following the traditional Cretan

diet had a significantly more favourable

course than the omnivores for the DAS28

score, the HAQ score, and for three of the

secondary variables. Individually, 15 pa-

tients in the experimental diet group,

compared with only six patients in the

control group, showed a clinical signifi-

cant improvement—that is, a decrease in

the DAS28 score of >0.6.

Thus, it seems that the traditional

Cretan diet can suppress disease activity

in patients who have stable and mod-

estly active RA. Sköldstam et al, however,

are cautious about their conclusion, and

emphasise that it remains to be shown if

long term consumption of this diet is

beneficial for patients with RA. Long

term studies are indeed crucial when

new treatments are evaluated for a

chronic disease such as RA, but, hitherto,

only two randomised controlled one-

year trials on the dietary treatment of RA

have been conducted.4 8

PROBLEMS WITH CLINICAL TRIALS
OF DIETARY TREATMENT
Numerous problems are associated with

clinical trials of dietary treatment and

Sköldstam et al should be acclaimed for a

well planned and well conducted study.

These kinds of trial are faced with other

problems than the usual trials testing

pharmaceutical drugs.

Recruitment
Firstly, recruitment of patients is much

more difficult because the treatment

requires the patients to change their life-

style. In ordinary drug trials patients

have to take a certain number of pills

every day, but in trials evaluating dietary

treatment patients in the experimental

diet group are asked to renounce their

dietary habits, usually with severe impli-

cations for the patient’s social life.

Compliance
Secondly, it is difficult to monitor patient

compliance. To ensure optimal compli-

ance the patients in the study by Skölds-

tam et al were served either the experi-

mental diet or the control diet during the

three weeks they attended an outpatient

based rehabilitation programme. In ad-

dition, the patients in the experimental

diet group had six lessons from a

dietician about Mediterranean food and

cooking and during the remaining part

of the study they could contact the dieti-

cian weekly for advice.

Drop outs
Thirdly, the number of patients who pre-

maturely discontinue the studies of

dietary treatment is usually very high in

clinical trials of dietary treatment. This is

not surprising because dietary habits are
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a fundamental feature of daily life. How-

ever, the number of drop outs in clinical

trials always makes interpretation of the

results difficult. Therefore, in dietary

studies a close follow up by a qualified

dietician is of utmost importance in

order to ensure both an acceptable com-

pliance and to minimise the number of

patients who prematurely discontinue

the study. It appears that Sköldstam et al
have succeeded in this respect as only

three patients in the experimental diet

group left the trial, and, of these, only

two seemed to leave for reasons directly

related to the diet.

Interpretation of results
Fourthly, interpretation of the results is

obscured by both the placebo and the

nocebo effect. The “gold standard” for

clinical trials is the double blind ran-

domised clinical trial, but for obvious

reasons a study investigating the efficacy

of a particular diet cannot be conducted

in a double blind fashion. Thus, for stud-

ies of dietary treatment one can never

rule out the possibility that an improve-

ment is mainly caused by the placebo

effect. Patients enrolled in such studies

are highly motivated and they are most

probably not representative of patients

with RA in general. Many of these

patients are thrilled by the idea that the

disease can be controlled by dietary

intervention, and it is not unlikely that

such an attitude may promote the

placebo effect if they are randomly

allocated to the experimental group.27 On

the contrary, patients randomly allocated

to a control group, continuing to follow

an omnivorous diet, may be disappointed

and experience the opposite of the

placebo effect—namely, the nocebo ef-

fect.

Funding
Finally, funding of studies testing the

efficacy of dietary manipulation is much

more difficult than for drug trials be-

cause there are no commercial interests

linked to the treatment.

All these circumstances probably ex-

plain why so few clinical trials of dietary

treatment have been carried out during

the past two decades.

DOUBLE BLIND STUDIES VERSUS
SINGLE ARM TRIALS
From the study by Sköldstam et al and

previous randomised trials on dietary

treatment of RA it seems that at least

some patients benefit clinically from

dietary manipulation. Unfortunately, our

knowledge is still scarce because we do

not know the mechanisms behind the

clinical improvement, but even more

importantly, confronted with a patient

we are not able to tell which particular

diet is the best and if improvement can

be expected or not. These are practical

clinical problems that many rheumatolo-
gists face every day. Is it reasonable to
believe that the controlled randomised
clinical trial is a suitable tool for clarify-
ing these questions? The methodological
impediments inevitably associated with
the randomised controlled clinical trial
limit the conclusions to be drawn from
such studies: firstly, because the included
patients are highly motivated for lifestyle
changes and therefore not representative
of the general population of patients
with RA; and secondly, because it is
impossible to rule out the possibility that
a beneficial effect is due to the placebo
effect. In clinical trials patients are
traditionally randomly allocated to one
of two treatment groups in order to
distinguish the “real” effect from the
placebo effect, but in studies of the
efficacy of lifestyle changes it is not pos-
sible to separate the “real” effect from
the placebo effect.

Acknowledging the existence of the
aforementioned problems, it is difficult
to consider the controlled double blind
clinical trial as the “gold standard” for
studies examining the clinical efficacy of
lifestyle changes. An alternative is the
single arm trial, in which all patients
interested in dietary treatment are in-
cluded in one group. The single arm trial
would resemble the everyday clinical
setting much better, because random-
isation is not a part of the ordinary con-
sultation with a doctor. One may ask:
which important questions could be
answered by conducting only single arm
trials? This kind of trial might be very
useful for answering the essential clini-
cal question: how can we identify diet
responders? We know that only a certain
percentage of patients with RA benefit
from dietary manipulation and it would
be of considerable practical importance
to be able to predict with some degree of
certainty if a particular patient would
improve clinically or not. At the time of
inclusion, information about a number
of variables, which are presumed to be of
importance for the success, should be
acquired for each patient. Based on a
priori presumptions sex, disease dura-
tion, disease activity, and rheumatoid
factor status might be examples of such
variables. At the end of the trial the suc-
cess of the treatment should be scored
for each patient. A multiple regression
model using treatment success as the
dependent variable and the baseline
variables as independent variables is a
powerful tool to identify which baseline
variables can be used to predict diet
responders.

Using this approach several other
aspects of dietary treatment can also be
examined. For example, if we want to
examine whether the dietary intake of
certain foods is associated with improve-
ment we just need to select another set of
independent variables.

In this kind of trial we do not need to

be concerned about the extent to which

the placebo effect is acting, and this also

resembles the everyday clinical setting

much more than the traditional double

blind randomised clinical trial. More-

over, it will probably be easier to recruit

patients because they do not have to

accept randomisation. All patients will

receive the experimental treatment and,

consequently, a control group will be

redundant. Although such single arm

trials can provide us with essential infor-

mation, it is important to understand

that the acquired knowledge will merely

be a basis for new hypotheses, which in

turn need to be tested in subsequent

trials. Thus, these trials combined with

multiple regression analysis should not

be considered as alternatives to control-

led clinical trials but as a supplement to

them.

FINAL COMMENTS
Sköldstam et al have shown that a

traditional Cretan diet has a beneficial

short term effect on RA. The authors

deserve credit because they have under-

taken a tremendous task by thoroughly

planning and conducting the trial. They

should also be acknowledged for their

endeavour to carry out a follow up study

after one year. However, both the work-

load and the methodological problems

associated with controlled clinical trials

discourage many clinicians from explor-

ing the effect of dietary treatment of RA.

This is probably the explanation why

only two one-year controlled clinical

trials have been reported so far.4 8 There-

fore, it is important to recognise that

essential clinical information can be

obtained by performing single arm trials.

They are easier to carry out, and al-

though there are also methodological

problems associated with this kind of

trial, they can still be considered as a

valuable supplement to the controlled

double blind clinical trial.
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