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Background: Six to 12 months of ingestion of moderate amounts of oats does not have a harmful effect
in adult patients with coeliac disease. As the safety of long term intake of oats in coeliac patients is not
known, we continued our previous 6–12 month study for five years.
Aim: To assess the safety of long term ingestion of oats in the diet of coeliac patients.
Patients: In our previous study, the effects of a gluten free diet and a gluten free diet including oats
were compared in a randomised trial involving 92 adult patients with coeliac disease (45 in the oats
group, 47 in the control group). After the initial phase of 6–12 months, patients in the oats group were
allowed to eat oats freely in conjunction with an otherwise gluten free diet. After five years, 35 patients
in the original oats group (23 still on an oats diet) and 28 in the control group on a conventional glu-
ten free diet were examined.
Methods: Clinical and nutritional assessment, duodenal biopsies for conventional histopathology and
histomorphometry, and measurement of antiendomysial, antireticulin, and antigliadin antibodies.
Results: There were no significant differences between controls and those patients consuming oats with
respect to duodenal villous architecture, inflammatory cell infiltration of the duodenal mucosa, or anti-
body titres after five years of follow up. In both groups histological and histomorphometric indexes
improved equally with time.
Conclusions: This study provides the first evidence of the long term safety of oats as part of a coeliac
diet in adult patients with coeliac disease. It also appears that the majority of coeliac patients prefer
oats in their diet.

Since the pioneering work of Dicke1 published in 1950, the

toxic effect of wheat and rye to coeliac patients has been

known. Three years later, the same group suggested that

oats was also harmful to patients with coeliac disease (CD).2

Corn and rice were found to be inert.3

Our previous 6–12 month study demonstrated no harmful

effects of oats, as reflected by symptoms, nutritional status,

duodenal villous architecture, and mucosal mononuclear cell

infiltrate in coeliac patients in remission. In subjects with

newly diagnosed disease, oats also did not delay recovery of

mucosal damage.4 Subsequently, other short term investiga-

tions confirmed our results.5–8 Recent results from our study

also indicate that oats does not induce cellular or humoral

immunological responses within 12 months in adults with

CD.9 As the long term safety of oats has been questioned, we

decided to re-examine patients from our previous study at five

years. Patient assessments included clinical examination,

nutritional status, duodenal mucosal histopathology and his-

tomorphometry, and laboratory parameters, including antien-

domysial (EMA), antireticulin (ARA), and antigliadin (AGA)

antibodies.

METHODS
Patients
The inclusion and exclusion criteria for patients in the original

oats intervention study have been described in detail

previously.4 Two groups were originally examined: CD patients

in remission (n=52) and newly diagnosed patients (n=40).

Eleven patients withdrew from the original study: six from the

remission group and five from the newly diagnosed group.

After the 6–12 month intervention study, patients in the

oats group were given a choice of whether to continue or dis-

continue consuming oats. Those on a conventional diet were

asked to continue their gluten free diet without oats. Five
years after participation in the original intervention study,
patients were invited for re-examination. All subjects were
regarded as “old” coeliac patients because their diagnosis had
been established at least five years earlier. At the five year
examination they formed either an oats group or a control
group. Thirty nine patients in the oats group and 42 in the
conventional diet group (control) were contacted. Four
patients from the oats group withdrew from the study without
giving a reason. One patient in the control group withdrew
because of pregnancy, two because of malignancy (breast can-
cer, parotid gland malignancy), and 11 had no specific reason
for withdrawal. After five years, 23 of 35 subjects (65.7%) in
the oats group still used oats. Those 12 subjects who shifted
from an oats diet to a conventional gluten free diet reported
that the main reason for discontinuing oats was doubt about
its safety at that time. Figure 1 shows the formation of the
study groups.

Diets
Initially, a clinical nutritionist gave both verbal and written

instructions on diet. The oats group received products supple-

mented with oats so that the goal of the daily intake of oats

was 50–70 g. After the intervention study of 6–12 months

duration, subjects belonging to the oats consuming group

were allowed to continue taking oats freely. Oat products were

not supplied free of charge but patients bought oat products

(oats, rolled) from general stores. The purity of the oats and

gluten free products was monitored during the 6–12 month

intervention4 but after that there was no systematic monitor-

ing. However, the oat products used in Finland have been

found to be free of gluten contamination.9 Control patients
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were asked not to take oats but were recommended to

continue on a strict conventional gluten free diet.

Examinations
After five years from starting the oats intervention study,4

upper gastrointestinal endoscopy was performed with an

Olympus GIF Q20 end viewing gastroscope, and duodenal

biopsies were obtained at the duodenal bulb and thereafter at

5 cm intervals as far as possible, two specimen at each level,

using jumbo forceps (Olympus FB-13K). Altogether, 10 post-

bulbar biopsies per patient were obtained during the

endoscopic procedure at the five year examination.
Methods of histopathological and histomorphometric

analyses have been described in detail previously.4 The degree
of crypt hyperplastic villous atrophy was divided into four
classes: 0, normal; 1, partial atrophy; 2, subtotal; and 3, total
villous atrophy. Mononuclear cell infiltration was graded as: 0,
none; 1, mild; 2, moderate; and 3, severe. The length of the
surface area of villi and crypts was measured and their ratio
was calculated on three random fields from each level of the
biopsy specimen. The level index was the mean of all three
calculated ratios and the final index was the mean of all level
indexes.4

IgA and IgG AGA were measured using an inhouse solid
phase ELISA.10 ARA of class IgA and EMA of class IgA were
determined by indirect immunofluorescence.11 12 Normal
levels of AGA IgA are 0.5 EU/ml and of AGA IgG <20 EU/ml;

normal values of ARA IgA and EMA are titres <5.

Nutritional status and laboratory examinations were

performed as in the original study.4 Adherence to diet,

nutrient intake, and consumption of cereals were examined

using a four day food record and compliance questionnaire.4

Informed consent
The study protocol was approved by the ethics committee of

Kuopio University Hospital. All patients received written

information concerning the trial, and verbal consent was

obtained from each patient before starting the diet.

Statistical analysis
All analyses were carried out using both per protocol and

intention to treat principles. All results in the text are

presented based on the per protocol principle. In table 2 results

are presented using both principles. Statistical analyses were

performed using the SPSS-PC (SPSS Inc., Chicago, Illinois,

USA) and CIA programs.13 Non-parametric tests were used

when variables were not normally distributed and did not

have equal variance. Differences between groups were

assessed using the Student’s t test (two tailed t test) or the

Mann-Whitney U test. Results are presented as mean (SD) or

median (range). Fisher’s exact test was used to analyse differ-

ences in the frequency between the study groups. The 95%

confidence intervals were calculated for the mean difference

in the changes between the two groups.

RESULTS
In the oats group there were 13 men and 22 women; in the

control group there were 10 men and 18 women. Mean age of

subjects in the oats group was 53 (12) years, and in the control

group 52 (10) years. Time from diagnosis and thereafter the

duration of the gluten free diet was 10 (7) years and 10 (6)

years, respectively. There were no significant differences in

body mass index or change in body mass index, nutritional

status, or routine laboratory data between the two groups at

the five year examination (data not shown).

Oats consumption and compliance
Of the original oats consuming group, 21 (80.8%) patients in

remission and 14 (73.7%) newly diagnosed patients with CD

used more than 30 g of oats per day at the end of the 6–12

month study. During the five year follow up, mean intake of

oats in the oats group was 34 (10–70) g/day. Twenty patients

(57.1%) ate oats at least twice a week and three (8.5%) once a

week or occasionally, but when used they consumed large

amounts. Compliance with the coeliac diet was good: 25

(71.4%) patients in the oats group and 22 (78.6%) patients in

the control group followed a strict gluten free diet (table 1).

Patients in the oats group who had decided to interrupt oats

ingestion before the five year examination reported the

following reasons: uncertainly of the safety of oats, flatulence

(one patient), and rash (two patients).

Histology, histomorphometry
At the end of the original trial, the mean grade for duodenal

villous atrophy of those subjects participating in the five year

follow up study was 0.75 (0.41) in the oats group and 0.69

(0.41) in the control group (table 2). After five years there was

an improvement in the villous architecture in both groups. The

change from the values at the end of the 6–12 month

intervention in the oats group was −0.55 (0.51) and that of the

control group −0.52 (0.45). The difference in the changes

between the groups was −0.2 (−0.41; 0.14) indicating equal

Figure 1 Formation of the study groups for the five year
examination.
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Table 1 Frequency of oats intake and adherence to
a gluten free diet

Oats group
(n=35)

Control group
(n=28)

Frequency of oats intake
No oats 12 (34.3%) 28 (100%)
<1 day/week 2 (5.7%) 0
1 day/week 1 (2.9%) 0
2–3 days/week 4 (11.4%) 0
4–6 days/week 5 (14.3%) 0
Daily 11 (31.4%) 0

Frequency of gluten intake
No gluten 25 (71%) 23 (82%)
<1/ month 4 (11%) 2 (7%)
1/month to <1/week 4 (11%) 1 (4%)
>1 week 2 (6%) 2 (7%)
Daily 0 0
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improvement. The mean histomorphometric index was 0.021

(0.003) in the oats group and 0.020 (0.003) in the control

group at the end of the original intervention study, and after

five years 0.017 (0.003) in both groups (table 2). Mononuclear

cell infiltration showed a similar improvement in both groups:

the change from the values at the end of the 6–12 month

intervention was −0.45 (0.89) in the oats group and −0.58

(0.83) in the control group. The difference in the changes

between the groups was 0.1 (−0.36; 0.62) (table 2).

Endomysial, antigliadin, and antireticulin antibodies
After five years there were no significant differences between

the oats and control groups for the frequency of high values of

ARA (2/23 and 2/28), AGA IgA (4/23 and 3/28) or AGA IgG

(1/23 and 2/28), or EMA IgA (1/23 and 2/28), respectively. At

the end of the original trial, the frequency of high values of

ARA, AGA IgA, and AGA IgG of those subjects participating in

the five year follow up study were 1/23, 2/23, and 0/23 in the

oats group and 0/28, 2/28, and 0/28 in the control group. There

were no significant differences in these antibodies between

the oats and control groups at any time point in the study.

Abnormal values in both groups were found in patients with

poor adherence to the gluten free diet.

DISCUSSION
Recent studies utilising histological, histomorphometric, and

immunological methods have suggested that both adults4–6 9

and children7 8 with CD can use oats safely as part of an other-

wise gluten free diet. This is also valid for dermatitis

herpetiformis.14 15 Since the follow up period in all of these

studies including ours4 9 did not extend beyond 24 months,

there was a need to examine the effects of longer term

exposure.16 17 Hence we extended our study to five years.

Our results confirm that ingestion of oats does not result in

any duodenal mucosal damage in adult CD patients examined

using histological, histomorphometric, and immunological

methods. Interestingly, in the present study duodenal mucosa

showed slow but definite improvement even after several years
on a gluten free diet both with and without oats. Oats had no
effect on laboratory parameters, including AGA, ARA, and
EMA. The high antibody titres in some patients in both groups
could be explained by poor compliance to a gluten free diet.

The reason why CD patients can tolerate oats must be based
on structural differences of proteins among oats, wheat,
barley, and rye. The injurious agent in wheat in CD is in the
ethanol soluble fraction, the gliadins,2 whose toxicity remains
after peptic-tryptic digestion.18 It is possible that the absence
of certain amino acid sequences found in wheat gliadin, but
not in oat avenin, make oats tolerable to coeliac patients.19

Indeed, purified avenin does not activate CD or dermatitis
herpetiformis when taken over several days.20 Recent guide-
lines from the Finnish and UK Coeliac Societies conclude that
moderate amounts of oats can be consumed by most coeliac
patients without risk.

Compliance in maintaining a strict gluten free diet is low
among young adult coeliac patients.21 Kumar et al found that
only 44% of 102 young adult patients maintained a strict diet
despite repeated recommendations.21

Removal of oats from the list of forbidden cereals in the
coeliac diet could increase compliance with a gluten free diet
by giving more choices and reducing the cost of gluten free
foods. In our study, adherence to the diet was relatively high:
71% in the oats group and 82% in the control group adhered to
a strict gluten free diet, and none of the patients changed to a
normal diet. This result may reflect selection bias, the
influence of regular follow ups, as well as interest in the diet by
patients.

In conclusion, our results show that even long term use of
moderate amounts of oats included in a gluten free diet in
adult patients with CD is safe. If allowed, most patients with
CD prefer some oats in their diet.
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Table 2 Histopathological and histomorphometric values* of duodenal biopsies at the end of the intervention study at
6–12 months and after five years, in the oats and control groups

Oats groupITT Oats groupPP Control group

p Value†n Mean (SD) n Mean (SD) n Mean (SD)

Villous atrophy: mean histopathology grade‡
6–12 months§ 45 0.66 (0.42) 47 0.65 (0.42)
6–12 months¶ 35 0.73 (0.39) 23 0.75 (0.41) 28 0.69 (0.41)
5 years 35 0.19 (0.46) 23 0.20 (0.41) 28 0.21 (0.39)
Change** 35 −0.55 (0.54) 23 −0.55 (0.51) 28 −0.52 (0.45) 0.54ITT/0.75PP

Difference (95% CI) 0.03 (−0.29; 0.23) −0.14 (−0.41; 0.14)
Histomorphometric index††

6–12 months§ 45 0.021 (0.003) 47 0.020 (0.003)
6–12 months¶ 35 0.020 (0.003) 23 0.021 (0.003) 28 0.020 (0.003)
5 years 35 0.017 (0.003) 23 0.017 (0.003) 28 0.017 (0.003)
Change** 35 −0.004 (0.003) 23 −0.004 (0.003) 28 −0.003 (0.003) 0.50ITT/0.42PP

Difference (95% CI) −0.001 (−0.002; 0.000) −0.001 (−0.003; 0.001)
Mononuclear cell infiltration: mean of graded histopathology‡‡

6–12 months§ 45 0.74 (0.49) 47 0.81 (0.59)
6–12 months¶ 35 0.82 (0.46) 23 0.83 (0.39) 28 0.89 (0.62)
5 years 35 0.34 (0.83) 23 0.38 (0.83) 28 0.37 (0.69)
Change** 35 −0.48 (0.88) 23 −0.45 (0.89) 28 −0.58 (0.83) 0.96ITT/0.85PP

Difference (95% CI) 0.10 (−0.34; 0.54) 0.13 (−0.36; 0.62)

*Values are mean (SD) except for differences in the changes between groups, with 95% confidence intervals (CI) shown in parentheses.
†Calculated using the Mann-Whitney U test.
Oats groupITT, values calculated using the “intention to treat” principle; oats groupPP, values calculated using the “per protocol” principle.
‡Villous atrophy is graded as: 1, partial; 2, subtotal; or 3, total villous atrophy. Grade 0 indicates absence of villous atrophy.
§All participants of the primary oats intervention trial, values at the end of the intervention.
¶Participants of the follow up trial, values at the end of the 6–12 month intervention.
**Change, the five year follow up value minus the value obtained at 6–12 month.
††The histomorphometric index was calculated as the mean of the indexes based on the biopsy specimen obtained from different levels of the small
intestine behind the duodenal bulb.
‡‡Duodenal mononuclear cell infiltration is graded as: 1, mild increase in the number of cells; 2, moderate increase; or 3, heavy increase. Grade 0
indicates normal infiltration.

334 Janatuinen, Kemppainen, Julkunen, et al

www.gutjnl.com

 on O
ctober 29, 2020 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.50.3.332 on 1 M

arch 2002. D
ow

nloaded from
 

http://gut.bmj.com/


. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
E K Janatuinen†, R J K Julkunen, M Heikkinen, Gastroenterological
Unit, Department of Medicine, Kuopio University Hospital, Finland
T A Kemppainen, M I J Uusitupa, Department of Clinical Nutrition,
University of Kuopio, Finland
V-M Kosma, Department of Pathology and Forensic Medicine, University
of Kuopio and Kuopio University Hospital, Finland
M Mäki, Institute of Medical Technology, University of Tampere,
Tampere, Finland

†Present address: Department of General Medicine, Al Mafraq Hospital,
Abu Dhabi, UAE

This study was performed in the Departments of Medicine and Clinical
Nutrition, University of Kuopio and Kuopio University Hospital, Finland

REFERENCES
1 Dicke WK. Coeliakie. Een onderzoek nar de nadelige invloed van

sommige graansoorten op de lijder aan coeliakie. Thesis, Utrecht,
Netherlands, 1950.

2 Van de Kamer JH, Weijers HA, Dicke WK. Celiac disease IV. An
investigation into the injurious constituents of wheat in connection with
their action on patients with coeliac disease. Acta Paediatr
1953;42:223–31.

3 Dicke WK, Weijers HA, van de Kamer JH. Coeliac disease II. The
presence in wheat of a factor having a deleterious effect in cases of
coeliac disease. Acta Paediatr 1953;42:34–43.

4 Janatuinen EK, Pikkarainen PH, Kemppainen TA, et al. A comparison of
diets with and without oats in adults with coeliac disease. N Engl Med J
1995; 333:1033–7.

5 Srinivasan U, Leonard N, Jones E, et al. Absence of oats toxicity in
adult coeliac disease. BMJ 1996;313:1300–1.

6 Hallert C, Olsson M, Störsrud S, et al. Oats can be included in
gluten-free diets. Läkartidningen 1999;96:3339–40.

7 Holm K, Vuolteenaho N, Mäki M. No harm of oats in the diet of
children with newly or previously diagnosed coeliac disease. J Pediatr
Gastroenterol Nutr 1998;26:549.

8 Hoffenberg EJ, Haas J, Drescher A, et al. A trial of oats in children with
newly diagnosed coeliac disease. J Pediatr 2000;137:361–6.

9 Janatuinen E, Kemppainen T, Pikkarainen P, et al. Lack of cellular and
humoral immunological responses to oats in adults with coeliac disease.
Gut 2000;46:327–31.

10 Savilahti E, Viander M, Perkkiö M, et al. IgA antigliadin antibodies: a
marker of mucosal damage in childhood coeliac disease. Lancet
1983;1:320–2.

11 Mäki M, Hällstrom O, Vesikari T, et al. Evaluation of serum IgA-class
reticulin antibody test for detection of childhood coeliac disease. J Pediatr
1984;105:901.

12 Sulkanen S, Halttunen T, Marttinen A, et al. Autoantibodies in coeliac
disease. Importance of fibroblasts. J Pediatr Gastroenterol Nutr
1998;27:206–13.

13 Altman DG, Gardner MJ. Calculating confidence intervals for means
and their differences. In: Gardner MJ, Altman DG, eds. Statistics with
confidence—confidence intervals and statistical guidelines. Belfast: The
Universities Press Ltd, 1989:20–7.

14 Hardman CM, Garioch JJ, Leonard JN, et al. Absence of toxicity of oats
in patients with dermatitis herpetiformis. N Engl Med J 1997;
337:1884–7.

15 Reunala T, Collin P, Holm K, et al. Tolerance to oats in dermatitis
herpetiformis. Gut 1998;43:490–3.

16 Kumar PJ, Farthing MGJ. Oats and celiac disease. N Engl Med J
1995;333:1075.

17 Schmitz J. Lack of oats toxicity in coeliac disease. Toxic fraction makes
up less total protein than other cereals. BMJ 1997;314:159–60.

18 Kendall MJ, Cox PS, Schneider R, et al. Gluten sub-fractions in celiac
disease. Lancet 1972;II:1065–7.

19 Kassandra D. Gluten and gliadin: Precipitating factors in coeliac
disease. In: Mäki M, Collin P, Visakorpi JK, eds. Coeliac disease.
Vammala: Vammalan Kirjapaino, 1997:195–212.

20 Hardman C, Fry L , Tatham A, et al. Absence of toxicity of avenin in
patients with dermatitis herpetiformis. N Eng J Med 1999;340: 321.

21 Kumar PJ, Walker-Smith J, Milla P, et al. The teenage celiac: follow up
study of 102 patients. Arch Dis Child 1988;63:916–20.

Browse the Archive

www.gutjnl.com

Gut online has an archive of content dating back to 1966.

Full text from 1997; abstracts from 1975; table of contents from 1966

Browse the Archive

Gut through the ages

Long term use of oats in coeliac disease 335

www.gutjnl.com

 on O
ctober 29, 2020 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.50.3.332 on 1 M

arch 2002. D
ow

nloaded from
 

http://gut.bmj.com/

