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Clinical experience suggests that fasting followed by vegetarian diet may help patients with rheumatoid arthritis (RA). We reviewed the

available scienti® c evidence, because patients frequently ask for dietary advice, and exclusive pharmacological treatment of RA is often not

satisfying. Fasting studies in RA were searched in MEDLINE and by checking references in relevant reports. The results of the controlled

studies which reported follow-up data for at least three months after fasting were quantitatively pooled. Thirty-one reports of fasting studies

in patients with RA were found. Only four controlled studies investigated the effects of fasting and subsequent diets for at least three

months. The pooling of these studies showed a statistically and clinically signi® cant bene® cial long-term effect. Thus, available evidence

suggests that fasting followed by vegetarian diets might be useful in the treatment of RA. More randomised long-term studies are needed to

con® rm this view by methodologically convincing data.
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For a long time clinical observations have suggested

that diets may improve RA (1 ± 8). Nevertheless,

until recently probably most rheumatologists would

have denied a role for diet in the treatment of RA.

Patients who have RA ± in contrast ± frequently

feel improvement or worsening of symptoms with

certain food components. Because most doctors do

not encourage patients in their dietary efforts, often

persons without medical quali® cations advise

patients with RA about their diet.
The scienti® c basis for a role of diet in RA has

grown in the last years. After identi® cation of

eicosanoids, formed from arachidonic acids, as

mediators in in¯ ammation, the idea is supported

that diet might in¯ uence RA: Vegetarian diet ± as

opposed to foods of animal origin ± provides no

arachidonic acid, reduces thus formation of eicosa-

noids, and has, therefore, presumably a bene® cial

impact on in¯ ammatory diseases (9). It must be

mentioned, however, that linolic acid which is also a

precursor for pro-in¯ ammatory eicosanoids is abun-

dant in vegetarian diets. Dietary supplementation

with o-3 fatty acids is meanwhile widely accepted as

adjunctive therapy in RA (10). For a long time it has

been hypothesised that the gut is importantly

involved in the pathogenesis of RA. It would be

beyond the scope of this paper to discuss all the

physiological ® ndings that contribute details to this

general assumption. Two recent randomised studies,

however, must be mentioned, because they show

rather directly and convincingly that a) fasting and
vegan diet change the intestinal ¯ ora signi® cantly

and b) that change of intestinal ¯ ora correlates

positively with treatment success (11, 12). Moreover,

new ® ndings suggest an important role for leptin in

linking fasting and immunosuppression (13). Thus,

there are not only several clinical ® ndings that

support the idea that fasting and diet in¯ uence RA
positively, but there is also evidence for plausible

physiological mechanisms that might cause such

positive changes.

Fasting cures in RA have a long tradition (3 ± 7),

whereby fasting is usually applied within an holistic
therapeutical approach which combines fasting

under close supervision of a physician with exercise,

physiotherapy, psychotherapy, and an educational

programme. There is hardly any doubt that fasting
has an anti-in¯ ammatory effect and relieves pain

during the period of fasting (14 ± 18). After the

termination of fasting, however, in¯ ammation and

symptoms usually ¯ are up again within a few days.

This means that fasting without further diet therapy

seems to be of limited therapeutical value. Less clear

is the evidence, whether there is a long term ef® cacy
of fasting in RA when it is combined with a

subsequent vegetarian diet. Kjeldsen-Kragh et al.

(14) found signi® cant long term effects of fasting

with a subsequent vegetarian diet in a thoroughly

conducted randomised study. The bene® cial effects
initially were shown for a period of 13 months and

were still present after two years of diet (19). But

other authors report less encouraging results (15,

16). To shed more light on the role of fasting in RA,
a systematic review was carried out to identify all
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studies which report on fasting in RA, and the

results of controlled trials were synthesized by a
pooling of results.

Materials and methods

Inclusion criteria

Firstly, to get a comprehensive collection of

empirical evidence all studies were included which
investigated fasting in rheumatic diseases. At this

step only case reports and animal studies were

excluded for methodological reasons. In a second

step all controlled clinical trials on fasting in RA

which reported follow-up data for at least three
months after treatment beginning were selected for

statistical pooling of ef® cacy-® ndings. The time

criterion of three months was chosen, because there

is hardly any doubt that fasting ameliorates

in¯ ammation and pain in the short term and it is
the long term ef® cacy that is at debate. Of course, a

more prolonged evaluation period, e.g. twelve

months, and a restriction to randomised trials only

would have been desirable from a purely methodo-

logical point of view. But there is ± with one

exception (14) ± no study that would meet these
more demanding criteria. Therefore, to summarise

the state of the art, it seemed necessary to include

methodologically sub-optimal studies.

Identi® cation of trials

The database MEDLINE (1966 ± 1997) was searched
for entries in which fasting and rheumatic diseases

were mentioned simultaneously, applying the follow-

ing search strategy: `̀ (rheum* or arthri* or collageno*

or polyarthr* or ancylosan* or (lupus and erythema-

tod*) or (panarth* and nodos*) or dermatomy* or
polymyo* or spondyl* or osteochond*) and (fasting or

fasted or fast or starv*)’ ’ . Potentially relevant papers

were identi® ed, and their reference lists were checked

for further studies. In addition experts in the ® eld

were approached.

Data

From the different improvement criteria which were

reported in most studies, we selected for the

quantitative pooling the most sensitive indicator of

each study according to Gù tsche (20). He had

carried out a meta-analysis of 130 placebo controlled
RCTs in RA to ® nd the most sensitive indicators of

improvement in drug therapy of RA. Because his

results are clearly independent from the investigation

reported here, this approach seemed appropriate to
solve the otherwise awkward problem of selecting or

combining study parameters. In most of the studies

which we analysed, the selected improvement
criterion was a visual analogue scale of pain.

Analyses and statistics

For pooled results an effect size d and its standard

deviation was computed for each study. These d-
values correspond to a standardised difference

between treatment and control group in units of

their pooled standard deviation. Because designs

applied and statistics reported were different between
the studies included, formulas given by Rosenthal

(21) and by Shadish and Haddock (22) were used to

estimate d-values. These d-values and their 95%-

con® dence-intervals are thought to describe the

observations of different studies on a common scale.

Pooling was conducted by combination of the p-
values given in each publication, to avoid inaccura-

cies implied by the above transformations. As usual

in meta-analysis of p-values one-sided values were

calculated to ensure that signi® cant results with

different direction that actually contradict each other

cancel out in the analysis.

Results

Our approach detected 31 original reports on studies

in which fasting was applied in patients with RA
(Table I). Numerous physiological and clinical

parameters were reported in detail and even

psychological characteristics of patients who are

willing to fast were empirically investigated in one

study (23). Note that Table I contents only original
articles, i.e. reviews and other articles which report

and comment on fasting and RA are not listed. Also

not listed is a thesis (24) which gives a rather topical

overview on empirical ® ndings to dietary treatment
of RA. However the synthesis of these different

results is unfortunately not straightforward. So the

available evidence is open for different interpreta-

tions and there is no complete and widely accepted

understanding of the mechanisms of fasting and

diets in RA up to now.

One reason for this de® cit is, that although many
reports exist, in fact only a few independent studies

and working groups investigated fasting in RA.

Thus, only four independent controlled studies

evaluated the clinical consequences of fasting

followed by vegetarian diet for at least three months
(Table II). All other references in Table I report only

short term effects of fasting or relate to the same

studies. Because these four controlled studies are

crucial for a methodologically adequate clinical
evaluation of fasting in RA which does not rely
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on physiological speculations, these studies are

presented here in some detail.
The most convincing evidence for long term

ef® cacy of fasting followed by vegetarian diet comes

from a study by Kjeldsen-Kragh et al. (14). Fifty-

three patients with RA were randomly assigned to

fasting or a control group. The assessment of
ef® cacy was single-blind: the doctors who rated the

patients did not know whether the patients had

fasted or not. This randomised single-blind design is

the methodological optimum for fasting studies,

because, of course, patients can not be kept blind to

the fact that they fast. The patients of the

experimental group fasted for 7 up to 10 days and
then took an individually adjusted vegan diet for 3.5

months. The basic vegan diet consisted of the same

vegetables that were used in the form of juice or

broth during the fast (potatoes, carrots, celery,

parsley and beets). Additionally, every other day
new food items were added which stayed in the diet

when they did not worsen symptoms within 2 days.

When a food item provoked symptoms repeatedly it

was omitted from the diet. After 3.5 months patients
were allowed to add milk, other dairy products and

gluten-containing foods to this individually adjusted

vegan diet. Thereafter, again new food items were

introduced one at a time and were omitted when

they were followed repeatedly by symptom worsen-

ing. After 13 months of this dietary regimen all

clinical parameters and half of the laboratory
parameters were signi® cantly improved in the fasting

group compared to the control group. Because this

study seems to be the most important of the studies

detected, some further methodological comments

seem appropriate. As is typical for long-term studies
and especially studies on more or less rigorous diets,

there was a high drop out rate in this study also:

only 34 patients (64%) completed the trial, whereby

drop outs were approximately as frequent in the
treatment group as in the control group. Statistically,

the authors accounted for this problem by following

the principle of intention to treat, and they note that

analyses of complete cases only lead to the same

principal ® ndings. A further problem of this study is

the possibility of a negative placebo (`̀ nocebo’ ’ )

effect in the control group: Obviously most of the
participants of the study had hoped to be rando-

mised to the treatment group and so the patients

randomised to the control group may have shown

worse results because of disappointment. This is a

principal problem with randomised studies of this
kind, i.e. when patients cannot be kept blind to the

treatment. Kjeldsen-Kragh et al. argue with some

plausibility that such effects should diminish with

time and would be expected to be negligible after 13
months. Moreover, the observed differences in ESR,

C-reactive protein, white blood cell count, and

number of swollen joints are dif® cult to explain by
such a nocebo effect. Numerous further details of

this study were reported in several additional articles

(11, 19, 23, 40 ± 45).

A further randomised and often cited study was

done by SkoÈ ldstam et al. (15). Sixteen patients with
RA fasted 7 up to 10 days followed by a 9 weeks

lacto-vegetarian diet. Although the sum of these

periods is somewhat less than our inclusion criterion

of three months, in fact the follow-up data were

assessed in the 12th week of the study and this

period seemed suf® ciently large to include the study.

Otherwise we would have excluded one of two
randomised studies only because of a seemingly

negligible difference. The 10 patients of the control

group consumed an omnivorous diet. Whereas the

usual improvement during fasting was observed,

there was no signi® cant difference between fasting
and control group after completion of the lacto-

vegetarian diet. Neither drug usage nor clinical or

biochemical variables differed signi® cantly.

Although the relatively small N and the unevenly
distributed cases warrant caution in the interpreta-

tion of these non-signi® cant results, it may be

concluded that at least no strong effects of fasting

and diet seemed to be present in this study. Possible

reasons for the apparent discrepancy to the results of

Kjeldsen-Kragh et al. (14) are stated in the

discussion.
SkoÈ ldstam (16) investigated 20 patients with RA

and assessed initially baseline data partially for two

months and partially for ® ve months. After baseline

the patients fasted for seven to ten days and then

followed a strict vegan diet. After a four weeks stay
at a health farm the patients continued the vegan

diet for a further three months at home. At the end

of the trial patients felt signi® cantly less pain

compared to the baseline data and their functional
capacity was signi® cantly improved (p50.05). Some

objective parameters like erythrocyte sedimentation

rate (ESR) and C-reactive protein (CRP), however,

showed no signi® cant improvement and SkoÈ ldstam

concludes that fasting followed by a vegan diet

improves subjective symptoms of patients with RA,

but does not relevantly in¯ uence the disease itself.
Lindberg (25) fasted 12 patients with RA for 14 up

to 23 days and subsequently gave a diet rich in bases.

Thirty-two patients not willing to fast served as

controls. The study was neither randomised nor

blinded, and so selection effects and judgement
biases are probable. According to current methodo-

logical standards the study must be regarded as

insuf® cient in several respects. Lindberg reports a

`̀ highly signi® cant’ ’ difference in improvement rates
of the two groups (p50.0001) and improvement

Fasting and vegetarian diet
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rates of 50% in the fasting group and 4% in the

control group (intent-to-treat approach; this corre-

sponds to a effect size d of 1.34 after transformation

of the observed correlation in a d-value according to

Rosenthal (21)).

Pooling of the p-values reported in Table II

showed a signi® cant bene® cial effect of fasting

followed by vegetarian diet when the results of the

four controlled studies were combined (Figure 1,

p50.0001, r= 0.38 which corresponds to a d of

0.83). The observed effect size of d= 0.83 is certainly

large enough to be not only statistically signi® cant

but also clinically relevant. The studies of SkoÈ ldstam

(16) and of Lindberg (25), however, were not

randomised both and contributed therefore ± and

for other reasons ± methodologically less convincing

data to the pooled results. We therefore combined

the results of the randomised controlled studies (14,

15) separately and again observed a signi® cant

improvement with fasting followed by diet

(p50.01, r= 0.28 which corresponds to a d of

0.58). Thus, even if we ignore the supportive results

of Lindberg (25) and SkoÈ ldstam (16) for methodo-

logical reasons, the available evidence still shows a

signi® cant bene® cial effect of fasting and vegetarian

diet in patients with RA, although the observedKj
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Fig. 1. Effect sizes d and their 95% con® dence intervals for the

four controlled studies on clinical long term effects of fasting

and for the results of three meta-analyses. Solid squares mark

randomised controlled trials and open squares mark non-rando-

mised controlled trials; symbol sizes correspond to the respective

number of patients included into analysis.
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effect size d= 0.58 is clearly lower than when the

non-randomised studies were included.

Discussion

Our quantitative synthesis and the literature review

support the hypothesis that a short period of fasting

followed by a vegetarian diet can cause clinically

relevant long term improvement in patients with RA.

This statement holds for a statistical analysis of all

four existing controlled studies (14 ± 16, 25) as for
the two randomised studies alone. The single most

convincing piece of evidence is the randomised

single-blind study reported by Kjeldsen-Kragh et

al. (14) and the related articles (11, 19, 23, 40 ± 45).

Although SkoÈ ldstam et al. (15) found no signi® cant
effects with fasting and a lacto-vegetarian diet, there

is no strict contradiction to the ® ndings of Kjeldsen-

Kragh et al. Firstly this result might be due to a lack

of statistical power, since SkoÈ ldstam et al. investi-
gated only approximately half as many patients

(N= 26) as Kjeldsen-Kragh et al. (N= 53) and their

results also show a tendency towards improvement.

Secondly, the lacto-vegetarian diet used by SkoÈ ld-

stam et al. may be less ef® cacious than the

individually adjusted, partially vegan diet that

Kjeldsen-Kragh et al. gave their RA patients.
Although there are diets that have negative impact

on nutritional status (48), medically supervised

fasting, lacto-vegetarian diets, and the procedure

applied by Kjeldsen-Kragh et al. seem rather safe

(40).
However, some limitations of our results must be

pointed out. Firstly and most importantly, the

number of rigorous, methodologically adequate

clinical studies is too small to allow any ® nal
conclusions. Two randomised controlled studies do

not suf® ce to prove the ef® cacy of a therapeutic

approach even when the evidence is encouraging.

Thus, there is an urgent need for methodologically

suf® cient clinical studies which evaluate long term

effects of fasting and diet. Of course this means also

that the estimates of our quantitative synthesis can

not be very precise and it is only the general support

in favour of our hypothesis that is important here.

That there is a lack of methodologically convincing

studies does not mean, of course, that the respective

treatment is insuf® cient. Rather it shows a typical

research de® cit that is due to dif® culties in the

funding of studies investigating other than drug

treatments (49). Secondly, there is a well known

publication bias in medical journals: negative ± i.e.

not signi® cant ± results are less likely to be accepted

as papers and therefore we may have missed

especially studies with negative results. Consequently

the reported literature may yield a too positive

impression of the ef® cacy of fasting and subsequent

diets. We tried to minimise this bias by hand search

and contact with experts and are not aware of any

further study with negative results, but of course we

can not completely exclude this possibility. The third

limitation is that the results reported can not be

generalised to all patients with RA. All the patients

included in the studies reported here were eager to

fast and were compliant with a rather rigorous

dietetic procedure. We do not know how many

patients with RA would be compliant with such a

demanding therapeutic procedure, nor what the

precise characteristics of these patients are. Thus,

the present evidence only suggests that fasting and

vegetarian diet seem to help a subgroup of patients

with RA, and it seems too early for a general

evidence based recommendation of this treatment

approach (50). This may be not completely what we

Table II. Controlled studies on long term ef® cacy of fasting followed by vegetarian diet in RA.

Authors Randomised? N (EG,CG) Duration Fasting/diet Criterion Effect size d Signi® cance*

Kjeldsen-Kragh
et al. (14)

Yes 53 (27,26) 13 months 7 ± 10 days of fasting
followed by an individually
adjusted diet: 3.5 months
vegan, 9 months
lacto-vegetarian

VAS pain 0.67 50.01

SkoÈldstam
et al. (15)

Yes 26 (16,10) 3 months 7 ± 10 days of fasting
followed by lacto-
vegetarian diet

VAS pain 0.32 = 0.20

SkoÈldstam (16) No 20# (20,20) 4 months 7 ± 10 days of fasting
followed by vegan diet

VAS pain 0.66 50.025

Lindberg (25) No 44 (12,32) 13 months 14 ± 23 days of fasting
followed by diet rich
in bases

Improvement
rates

1.34 = 0.0001

EG= number of patients in the experimental group, CG= number of patients in the control group, VAS= visual analogue scale, * one-sided
test, #: intra-individual design.
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want, but in relation to the risks and limited success

of conventional drug therapy it deserves at least
further careful investigation.
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