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Chronic non-specific diarrhoea
E SAVILAHTI AND 0 SIMELL

Children's Hospital, University of Helsinki, Finland

SUMMARY Recurrent, unexplained diarrhoea is the most common intestinal complaint in
children aged 6 months to 3 years. We studied 27 consecutive children with this complaint and
followed them up until the age of 5 years. Diarrhoea began at the mean age of 9 months (range 4
to 16 months) and resolved in 21 children by 3 years of age. Twelve children had had infantile
colic earlier. In six patients diarrhoea was caused by food allergy (cows' milk allergy and allergy
to fresh vegetables). Episodes of diarrhoea persisted in four of these six. Twenty one children had
unexplained diarrhoea: this resolved in 19. Nutritional deficiencies were rare; only one child had
iron deficiency. Relative weights of the children were significantly lower at 2 years than at 1 year
of age. At 5 years of age six of the children continued to have episodes of diarrhoea, and
abdominal pains, headaches, and atopy occurred more commonly than in the general population.
We suggest that there are two major subgroups among children with recurrent diarrhoea-

children with food allergy and those who react to environmental stresses with a variety of somatic
symptoms.

The terms irritable colon of childhood1 2 and
chronic, non-specific diarrhoea3 have been used to
describe chronic, mild infantile diarrhoea of unex-
plained origin, when coeliac disease, cystic fibrosis,
food allergy, and disaccharidase deficiencies have
been excluded. It is the prevalent syndrome in
young children with diarrhoea.2 According to
Davidson and Wasserman the syndrome is benign,
growth is normal, and it is occasionally related to
dietary restrictions.' Cohen et al4 5 suggested that
restriction of dietary fat content was the cause of the
continuing diarrhoea in their five patients. Toddlers
with non-specific diarrhoea often have an increased
concentration of plasma prostaglandins.6 Food al-
lergy associated with increased prostaglandin E2 in
plasma has recently been shown to be a frequent
cause of the irritable colon syndrome in adults.7
Our findings in 27 consecutive infants referred to

our hospital with chronic, intermittent diarrhoea
suggest that birch pollen allergy and sensitivity to
fresh vegetables may present as chronic, non-
specific diarrhoea in infancy. At 5 years of age the
typical earlier clinical symptoms persisted in six
patients and 20 children altogether suffered one or
more of the following: diarrhoea, recurrent ab-
dominal pains, headache, atopy, and recurrent
respiratory infections.

Materials and methods

Patients. All 27 children of less than 3 years of age
with unexplained, intermittent diarrhoea referred to
the Children's Hospital, University of Helsinki
between September 1978 and November 1979 were
included in the study; they included a pair of
identical twins. The patients were examined at the
outpatients clinic by the authors on their first visit
and thereafter at three monthly intervals as long as
they had diarrhoea. A detailed nutritional, family,
and social history was obtained.
Twenty five children at the age of 2 years and 20

at 5 years were re-examined at the outpatients clinic.
The families of six patients who did not attend for
the 5 year examination were contacted by tele-
phone, and one family could not be traced.
The patients' growth from birth to 5 years of age

was analysed. Heights were expressed as standard
deviation scores and relative weights as percentage
deviation from the mean weight for the height8 of
healthy Finnish children. These values were
compared by paired Student's t test at successive
clinic visits. On the first visit haemoglobin concen-
tration and red cell indices; lymphocyte counts;
serum IgG, IgA, IgM, and IgE concentrations;
precipitating antibodies to cows' milk and gluten;
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IgE antibodies to cows' milk and wheat; serum
protein, urea, calcium, phosphate, alkaline phos-
phatase, iron, iron binding capacity, ferritin,
cholesterol, and triglycerides were measured; and a

one hour D-xylose test was performed. Clinitest was

performed for reducing substances in the faeces and
tests for giardia and pathogenic bacteria were

carried out. Urine was analysed for cells and
bacteria.
A jejunal biopsy was undertaken in six patients

who exhibited growth retardation (decrease of more
than 1 SD in relative weight or more than 0 5 SD in
relative height) and in one patient with a subnormal
D-xylose test result.
At the two and five year follow up visits haemo-

globin and red cell indices; serum IgE and IgA
concentrations (IgG and IgM at 5 years too);
precipitating antibodies to cows' milk and gluten;
and IgE antibodies to fish, cows' milk, eggs, and
wheat were measured.
At the two year examination, skin prick tests for

cows' milk and egg, wheat, and nut extracts as well
as contact tests for fresh potato, carrot, apple,
tomato, and celery were carried out in 15 children.9

Results

Gastrointestinal symptoms in family members.
Seventeen family members (out of 75) in 13 families
reported prolonged gastrointestinal symptoms.
These includes eight mothers and eight fathers, but
only one of the 23 siblings (obstipation). Complaints
included gastritis;4 obstipation;3 chronic, non-

specific diarrhoea;2 cholecystitis;2 ulcerative colitis;'
and coeliac disease.1

Earlier symptoms in the children. Twelve of the
patients had suffered infantile colic before the onset
of diarrhoea. Fifteen had been treated with anti-
biotics for otitis media. Six children had experienced
two or more episodes of otitis, three others had
other frequent respiratory infections, and two suf-
fered from atopic eczema.

Feeding and care of the patients. All patients were

breast fed initially. The children received breast
milk alone for an average of 3-2 months (from 0-5 to
5 months) and the average total length of breast
feeding was 4-5 months. Solid foods were intro-
duced at 3 to 5 months of age. When first seen

because of their diarrhoea (mean age 1-4 years;

range 9 months to 2.5 years) they were on unres-

tricted diets. Pasteurised cows' milk was included in
their diet and fat, carbohydrate, and protein intakes
were normal for their age. During the daytime, 15 of
the children were looked after at home, 14 by their

mothers. Eight children were taken care of privately
in small groups and four were in day nurseries in
groups of six to 12 children in the same age range.

Symptoms. Recurrent periods of diarrhoea (fre-
quent or loose stools) started at a mean age of 9
months (range 4 to 16 months). All had had two or
more episodes of diarrhoea without fever lasting
from two days to two weeks. The stools characteris-
tically looked and smelled abnormal and the bowel
movements usually occurred during the morning
(Table 1). In five children diarrhoea was continuous
with intermittent exacerbations. The parents com-
plained of several associated problems (Table 1),
and only nine children were otherwise symptom free
during the diarrhoeal episodes. In 21 patients the
symptoms resolved at a mean age of 1-8 years (range
0-9 to 3 years) but the remaining six still suffered
bouts of diarrhoea at 5 years of age.

Treatment. Before hospital examination short
periods of fasting were used by families to treat the
diarrhoea in 20 children. Nine mothers had tried
elimination diets without success.
We recommended a normal unrestricted diet to

all. Later, if mothers could associate symptoms with
a particular food, elimination and challenge was
performed at home. Based on repeated home
challenge, five children were proved to be sensitive
to cows' milk or products containing cows' milk.
Fresh vegetables also caused symptoms in one of
these patients. In a further patient, berries, carrots,
and chocolate repeatedly caused loose stools. Symp-
toms were still present in four of these children at 5
years of age.

Growth. There were more boys than girls (20 boys, 7
girls). Birthweights and heights were appropriate for
gestational age in all 25 single pregnancies (Table 2).

Table 1 Features of diarrhoea and characteristics ofstools
and associated complaints in 27 infants with chronic,
non-specific diarrhoea

Three or more defecations per 24 hours 25
Five or more defecations per 24 hours 15
Half or more of defecations before noon 8/16
Offensive smelling 19
Watery 18
Contained undigested foods 18
Mucoid 14
Green 13
Pale 3
Greasy 1

Associated complaints
Restlessness 10
Tiredness 6
Poor sleeping 5
Stomach aches 3
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Table 2 Heights and weights of the patients

Age No of Height (SD scores) Weight (%)
patients (Mean (SD))

At birth 25 -0-1 (0-8) 0-8 (11)
6 months 27 -0-1 (0-9) -16 (8-6)
1 year 27 -0-2 (1-0) -1-1 (6-7)
2 years 27 -0-3 (1-2) -5-1 (4-7)
5 years 26 -0-1 (1-2) -4-2 (7.5)

The values are expressed as standard deviation scores (SD) and % deviation
from the mean weight for height as compared with growth of healthy Finnish
children.

There was a significant (P<0-001) reduction in
relative weights between ages 1 and 2 years (Table
2). At 5 years of age six patients with persistent
diarrhoea had a lower relative weight (mean (SD),
-6-3 (7-6)%) than patients without diarrhoea (-3-5
(7-5)%); the difference was not significant, how-
ever.

Initial laboratory findings. Most serum values were
within the reference values (Table 3). One patient
had mild iron deficiency anaemia which was cor-
rected with oral supplementation. Serum cholesterol
concentrations were similar to those of healthy
Finnish children. Despite a raised serum IgE value
in 10 patients, none of them had reaginic antibodies
to cows' milk or wheat. Three others had precipitat-
ing antibodies to cows' milk and one to gluten.
One had a subnormal rise in the D-xylose test, but
the jejunal morphology was normal. None had
reducing substances or giardia in stools, but Yersinia

entercolitica was cultured in one stool specimen.
Jejunal morphology was normal in all seven subjects
who underwent biopsy.

Laboratory findings at 2 years of age. Haemoglobin
and red cell indices were normal in all subjects. Of
the five children with raised IgE values, three had
symptoms of cows' milk allergy and a fourth
symptoms of allergy to fresh vegetables. IgE anti-
bodies to cows' milk, fish, eggs, and wheat were
negative in all but one child who had a low titre of
egg antibodies. Eggs caused no symptoms, but the
single patient with a positive skin test to cows' milk
had diarrhoea associated with the consumption of
cows' milk at that time. One child had a positive skin
test to fish extract and his symptoms were clinically
associated with cows' milk too.

Five children had a positive skin touch test to
tomato, and three of these to other raw vegetables
also. At 5 years of age two of these three had both
clinically evident and prick test proved birch pollen
allergy and the third continued to have diarrhoea
after eating fresh vegetables.

Laboratory findings at 5 years of age. Haemato-
logical examinations were normal (Table 3). Serum
IgG and IgA values were normal or raised. The
mean value of IgE was lower than in earlier
measurements. In nine children IgE had decreased,
and in seven it had increased with age. IgE was

raised in only one of 18 children tested. This boy's
symptoms had been associated with cows' milk

Table 3 Laboratory values

Initial Patients No of abnormal findings Reference
examination Mean (SD) (measured values or range) values for age

Age (years) 14 (0.6)
Haemoglobin (g/l2 123 (65) 1 (108) > 110
Eosinophils (x 10 /l) 241 (196) 1 (890) <600
Iron saturation (%) 23 (8-3) 1 (9) 10-47
Alkaline phosphatase (U/I) 658 (264) 2 (1328, 1609) <1000
Cholesterol (mmol/1) 4-4 (0.8) Mean (SD), 4-0 (9)
IgE (U/ml) 56 (85) 10 (27-350) <15 (10)
IgG (% of mean for age) 120 (48) 4 (46, 183-256) 56-169
IgA (% of mean for age) 108 (98) 3 (28, 31, 302) 36-259

Second examination
Age (years) 2-1 (0-5)
Haemoglobin (g/l) 126 (8-6) 0 > 112
IgE (U/ml) 45 (58) 5 (48-380) <30
IgA (% of mean for the age) 77 (42) 0 31-253

Third examination
Age (years) 5-5 ,(06)
Haemoglobin (g/tl '30 (6.0) 0 > 115
Eosinophils (x 10 /1) 145 (128) 0 <600
IgE (U/ml) 26 (37) 1 (160) <150
IgG (% of mean for age) 110 (39) 2 (191, 228) 59-165
IgA (% of mean for age) 118 (85) 1 (396) 36-255
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consumption and he showed sensitivity to birch
pollen. None had reaginic antibodies to wheat, egg,
fish, or meat.

Symptoms and signs at 5 years of age. Only five of
the 26 children were without any symptoms. Epi-
sodes of diarrhoea still occurred in six and in four of
these the symptoms were clearly associated with
food hypersensitivity (two were intolerant to cows'
milk, and two to uncooked vegetables). Other
complaints were atopic symptoms in nine, recurrent
abdominal pain in five, frequent headaches in five,
recurrent respiratory tract infections in five, soiling
in one and night wetting in one. Eight of the
children had two or more of these symptoms.

Discussion

Prolonged and recurrent diarrhoea in infancy may
be caused by several diseases, particularly coeliac
disease, cystic fibrosis, cows' milk allergy (intoler-
ance), other food allergies, and disaccharidase
deficiencies. Unexplained, recurrent diarrhoea is far
more common than all these known causes together:
during a period of 14 months, 27 patients suffering
from this were referred to us, while during the same
time there were only nine children with newly
diagnosed coeliac disease. Moreover, cases referred
to the hospital probably represent only the most
severely affected fraction of patients with recurrent
diarrhoea. Probably most of these patients have
mild symptoms and are treated by family doctors.
The clinical course of recurrent diarrhoea of

unknown aetiology is benign,1-3 though in contrast
to earlier studies' our results showed that weight
was retarded late during the symptoms. Possibly the
parents limited the energy intake of the infants while
they were symtomatic, and this may have resulted in
weight retardation. We were unable to find specific
nutritional deficiencies in the children by studying
their diets. Cohen et at4 S have suggested that the
diarrhoea is maintained by limitation of fat in the
diet. Careful recording of dietary history showed no
attempts by families to limit fat in their children's
diet. Parents often used a short, total fast, however,
as a successful way of stopping diarrhoea. Plasma
cholesterol values were also quite similar to those in
healthy Finnish children,'0 suggesting normal fat
intake.
We tried to exclude children with cows' milk

allergy during the initial examination on the basis
that they usually have continuous diarrhoea and
vomiting starting within a month of cows' milk
introduction." 12 In five children, however, the
symptoms and cows' milk consumption were only
clearly associated later. Two of the five had a
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positive test (one radioallergosorbent, one prick
test) for cows' milk sensitivity at a later age and all
five had positive skin tests to food extracts or raised
IgE values at some time during the follow up.
We had another small group of food sensitive

children, two of whom had persistent sensitivity to
fresh vegetables or berries and two others who
developed birch pollen allergy at 5 years of age. All
four children had positive tests to tomato at 2 years
of age. The test was positive in an additional two
patients, one of whom also had cows' milk sensi-
tivity. Probably these children originally had
sensitivity to fresh vegetables as they all had fresh
vegetables in their diet.
The importance of IgE mediated mechanisms as a

cause of recurrent, non-specific diarrhoea in chil-
dren is stressed by the finding of a declining mean
IgE concentration and of a smaller number of
patients with a raised IgE concentration with
advancing age, when the symptoms resolved. In
healthy children the mean IgE rises 10 fold from the
age of 1 to 7 years.'3 We were able to identify food
sensitivity on the basis of symptoms or laboratory
findings in about 25% of the patients. In more than
half of the food sensitive children the symptoms
were still present at 5 years of age; this was
considerably more than in the other children (two of
21). The role of food sensitivity in recurrent
diarrhoea seems to become more important with
advancing age: in more than half of adult patients in
a recent study, specific foods provoked symptoms.7

It has been stressed earlier that parents and
siblings of children with chronic recurrent diarrhoea
often have functional intestinal symptoms such as
obstipation and chronic, non-specific diarrhoea.1
We found most parents and siblings healthy, and
observed no particular clustering of symptoms in
parents. Most of our patients were boys. The rate of
respiratory infections in children in this study does
not differ from population studies.14

Infantile colic had occurred in 44% of children;
the frequency of this in mild form has been reported
to be as high as 40%. 15 Atopy was more common
than in the general population, 35% v 19% at the
age of 5 years. 16 This high level was probably due to
the fact that food allergy was the apparent cause of
the symptoms in at least six patients. Five children
suffered from recurrent abdominal pain at the age of
5 years; equally many had frequent headaches. Both
symptoms were more common than reported in
unselected populations (abdominal pains 11 to
12% 17 18 and headaches 4 to 10%.18 19) Therefore,
some children who had recurrent unspecific di-
arrhoea belong to a larger group with a tendency to
react to environmental stress with somatic symp-
toms.
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