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Effect of Cow's-milk–free diet on chronic constipation in
children; A randomized clinical trial
Abstract
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Background: Cow’s milk intolerance can lead to chronic constipation in children. The
present study seeks to determine the effect of cow’s milk-free diet (CMFD) on chronic
constipation in children who are not responding to laxatives.
Methods: Seventy children suffering from chronic constipation (described as the Rome III
criteria) were enrolled in an open-label randomized clinical study. Each group included 35
children aged 4-14 years treated with laxatives for at least three months with no
improvements. The intervention group received CMFD plus calcium supplements for four
weeks and the control group did not have any restrictions in consuming cow’s milk and dairy
products. Also, both groups received polyethylene glycol (PEG; 1 gr/kg/day) and high-fiber
foods (at least 10 gr/day) for four weeks. Responsiveness was described as a reduction in
symptoms and signs according to the Rome III criteria after four weeks.
Results: After four weeks, 25 (71.4%) children in the CMFD group responded to the
treatment compared to four (11.4%) children in the control group (P<0.001). Significant
differences were found between the CMFD and control groups in terms of the seven Rome
III criteria post-intervention; history of large stools (25% vs. 53.6%), large fecal mass in the
rectum during examination (17.1% vs. 50%), history of painful defecation (18.2% vs.
55.6%), history of retentive posturing (10% vs. 46%), ≥1 episode/week of incontinence (25
% vs. 50%, P=0.001), ≤ 2 defecations/week (17.4% vs. 52.3%) and history of thick stool
with toilet obstruction (22.2% vs. 52.3%)
Conclusion: This study showed that children with functional constipation with no response
to laxatives could benefit from a cow’s milk-free and dairy-free diet.
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hronic constipation is one of the most common pediatric conditions with a frequency
C
of 3% to 16%. Despite a high prevalence, the cause of chronic constipation is still unknown
(1, 2). The first therapeutic approaches to treating this malady are nutritional modification
and a diet containing fiber or laxatives. It is necessary to first rule out the chance of the
condition being secondary to another medical condition, such as hypothyroidism and
congenital gastrointestinal disease, or having a reaction to any medications (3). Although
the most common gastrointestinal symptom of cow’s milk intolerance in children is chronic
diarrhea (4), there have been reports of a link between cow’s milk allergy (CMA) and
chronic constipation (2, 5-7). It is supposed that cow’s milk intolerance can lead to severe
perianal lesions and painful defecation and consequent constipation (8). A systematic review
with a total of 505 patients resulted that a cow’s milk–free diet was effective in a percentage
of children, varying from 28% to 78% (5).
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Iacono et al. (8) suggested a relationship between the
constipation and cow’s milk intake in about two-thirds of
constipated children, but study of Simeone were against this
finding (9). It is possible CMA is one of the reasons for not
responding to laxative treatment in children with chronic
constipation (4, 8, 10). So, the present study was conducted to
evaluate the effect of a cow’s milk-free diet (CMFD) on children
with chronic constipation not responding to standard treatments.

Methods
An open-label-randomized clinical trial performed on
children suffering from chronic constipation referred to the
pediatric gastroenterology clinic of Amirkola Children’s
Hospital between June 2018 and June 2019. The children were
evaluated based on the Rome Ш criteria for the diagnosis of
pediatric chronic constipation. The inclusion criteria were: (i)
Being aged 4-14 years; (ii) Taking high-fiber foods at least 10
gr/day; (iii) No response to PEG after a three-month treatment
period; (iv) Having no red flag symptoms: delayed passage of
meconium, vomiting, fever, diarrhea, severe abdominal
distension, rectal bleeding (unless attributable to an anal
fissure), constipation present from birth or early infancy,
urinary incontinence or bladder disease, ribbon stools,
delayed growth, weight loss or poor weight gain,
extraintestinal symptoms (especially neurologic deficits,
physical findings suggesting possible anorectal disorder,
congenital syndromes or anomalies related to Hirschsprung
disease (3). The exclusion criteria were: (i) Having anatomical
reasons for constipation, such as hirschsprung disease and
spinal disease; (ii) A history of anal surgery; (iii) A history of
UTI and urinary incontinence; (iv) The use of medications
causing constipation; (v) Constipation because of other
disorders,
for
example
psychomotor
retardation,
hypothyroidism, cystic fibrosis and celiac disease, etc.
Informed consent was gained from all children’s parents. The
study was pre-registered on the Iranian Registry of Clinical
Trials website (IRCT ID: 20190306042946N1) and approved
by the ethics committee of Babol University of Medical
Sciences (MUBABOL.HRI.REC.1397.291).
According to study of Dehghani et al. (3), defecations per
week ≥ 2 was 28% in children with CMFD and 10% for
control group, with the confidence of 95% and test power of
84%, 35 children were estimated as the sample size in each
group. At baseline, a physical examination was performed,
and information including breastfeeding during infancy,

atopic disease in the children and their family and family
history of constipation were recorded. The initial biochemical
evaluation examined celiac disease, hypothyroidism, blood
urea nitrogen (BUN) creatinine (Cr), urine analysis and CBC
with eosinophil count and serum IgE concentrations.
Anorectal manometry was also performed. Seventy children
who met the eligibility criteria were randomly assigned into
two groups through a computer-generated randomization
code. The intervention group or group A received a cow’s
milk-free and dairy-free diet plus 30 mg/kg/day of calcium
syrup (Calciram, Ramo Pharmin Company, IR Iran) for four
consecutive weeks. Group B or the control group did not have
any restrictions in consuming cow’s milk and dairy products.
Polyethylene glycol (PEG; 1gr/kg/day) was administered to
both groups for four weeks. The children in both groups were
assigned to two age subgroups, including a subgroup less than
age 7 years and a subgroup above this age.
During the study, the children’s parents were asked to
record the frequency of their children’s defecation per week,
incontinency per week, difficulty in passing stool, stools with
large diameter, which can barricade the retentive posturing
and toilet. They were advised to contact the therapist if their
children experienced any signs and symptoms such as nausea,
vomiting, diarrhea, abdominal pain and skin symptoms. At the
end of the study, i.e. after four weeks, the patients were reexamined in the gastroenterology clinic and re-assessed for
anal fissure and meeting the Rome III criteria. The primary
outcome was response to the treatment regimen based on the
Rome Ш criteria (i.e. not meeting the criteria anymore) after
the intervention and the secondary outcome was recovery of
anal fissure.
Collected data were conducted using the SPSS 22.0
software. Percentages and frequencies were used to define
categorical variables and standard deviations and mean to
express the normally-distributed continuous variables.
Fisher’s Exact test or Pearson’s chi-square test (categorical
variables) or the Student t-test or Mann-Whitney’s test
(continuous variables) were used to examine and compare the
Rome III criteria within or between the groups.

Results
This study involved 70 children with functional
constipation, aged 4 to 14 years. Figure 1 illustrates the
number of persons participated in the study for assessment
through follow-up.
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Figure1: Consort diagram
The two groups were matched for age, gender, weight and
breastfeeding in infancy. There was no significant difference
between the subjects in baseline characteristic (table 1). After
a four-week trial, 25 (71.4%) of the patients responded to the
CMFD in comparison to the four (11.4%) patients in the
control group (P<0.001). No significant differences were
found between the intervention and control groups in terms of
any of the seven Rome III criteria before the trial, including
history of stools with large diameter (53.6% vs. 46.4%,
P=0.23), presence of a large fecal mass in the rectum during
the examination (50% vs. 50%, P=0.99), history of hard or
painful bowel movements (55.6% vs. 44.4%, P=0.58), history

of retentive posturing (46% vs. 54%, P=0.29), ≥1
episode/week of incontinence (50 % vs. 50%, P=0.99), ≤ 2
defecations per week (52.3% vs. 47.7%, P=0.62) and history
of thick stool with toilet obstruction (52.3% vs. 47.7%,
P=0.62). The two groups were not significantly different in
terms of abdominal pain (P=0.31), eosinophil count (P=0.23),
pulmonary (P=0.59) and gastrointestinal allergies (P=0.99)
and high IgE (P=0.70). Table 2 and figure 1 present the postintervention comparison of the Rome III criteria within the
CMFD group and between the two groups, respectively. Anal
fissure improved in nine of the ten children in the CMFD
group, but there was no recovery in this regard in the control
group (P=0.01).

Table 1: Clinical characteristics of children with chronic constipation before trial
Variables
Children on cow milk free diet (N=35) Children on cow milk diet (N=35)
Age [mean ±SD] (years)
5±2
6 ±2
Sex (Male%)
19 (54 %)
18 (51 %)
Age ≤ 7 years
27(55.1 %)
22(44.9 %)
Weight [mean ±SD] (kg)
21.8±o.28
22.9±0.85
Breast feeding at infancy (%)
22 (47.8 %)
24(52.2%)
Family history of constipation
10(28 %)
4(11%)
History of atopic disease
2 (5 %)
2 (5%)
Family history of atopic disease
3 (8 %)
0
Anal fissure
10(28 %)
8(22 %)

P.value
0.07
0.81
0.19
0.42
0.87
0.07
0.69
0.07
0.58
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Table 2: Comparison of Rome criteria between CMFD and control groups 4 weeks after trial
Variables (N %)
Children on cow milk free diet
Children on cow milk diet
before trial (N=35)
after trial (N=35)
≤ 2 defecations per week
23 (52.3)
4 (17.4)
≥ 1 episode/week of incontinence after the
acquisition of toileting skills
History of retentive posturing or excessive
volitional stool retention
History of painful defection or hard bowel movements

Presence of a large fecal mass in the rectum
History of thick stool with toilet obstruction
History of large diameter stools

P.value
<0.001

19 (50)

6 (25)

0.001

23(46)

3 (10)

<0.001

10(55.6)
33 (50)
23(52.3)
30 (53.6)

2 (18.2)
6 (17.1)
6 (22.2)
8 (25)

0.004
<0.001
<0.001
<0.001

Table 2 and figure2,3 presents a comparison of the two age
subgroups that there was significant difference between two
groups in lack of large-diameter stools (P>0.001), defecations
>2 per week (P>0.001), lack of a large fecal mass in the rectum

during the examination (P=0.02), painless defecations
(P>0.001), lack of incontinence per week (P=0.004) and lack
of thick stool with toilet obstruction (P<0.001), after
intervention.
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Figure.2 Comparison Rome III criteria between children in CMFD and control groups after trial
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Figure 3. Comparison Rome III criteria between two age group in CMFD and control groups after trial
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Discussion
This study showed that a cow's milk protein-free diet
improved all the seven Rome III criteria significantly. Cow’s
milk proteins slow down bowel movement and inflammation
and the increased eosinophilia as a result of this protein
increases the internal anal sphincter resting pressure and thus
leading to constipation and anal fissure (2, 11-15).
Hypersensitivity to cow's milk protein is one of the causes of
constipation in children; therefore it seems that the
elimination of dairy products should improve constipation.
Allergy to cow's milk proteins is more common in the age
group of less than 7 years (16). Walker et al. also found that
food allergies, especially CMA, decreases with age (17). In
the present study, 70% of the children with functional
constipation were in this age group, and of the 29 children
who responded to the CMFD, 25 (86.2%) were less than seven
years old, which indicates a higher prevalence of allergy to
cow's milk proteins and thereby functional constipation in this
age group.
Several studies found similar results. Responsiveness to
the elimination of cow's milk from the diet for four weeks was
80% in a study by Dehghani et al.(3) and 77% in the study by
El-Hodhod et al. (18). In another study, 28-78% of the
constipated children responded to CMFD (6). Another study
found that having a high-dairy and low-fiber diet leads to
constipation in children (19). In the present study, however,
fiber consumption was similar in both groups and the dairy
restriction imposed in one of the groups improved their
constipation, suggesting that a diet of cow’s milk and dairy
products could be a reason for treatment-resistant
constipation.
Iacono et al. and Daher found that children with
constipation who improved after a CMFD had high serum IgE
antibodies and positive skin prick test (1, 20). In a study by
Irastorza et al. (2) constipation resolved within one to five
days of the elimination of dairy and relapsed with the restart
of dairy, suggests the role of late allergic reactions. The
findings of another study showed a relationship between the
constipation and consumption of cow’s milk in two-thirds of
the children and revealed that hard stools or painful defecation
reappeared after five to ten days of restarting the diet
containing cow's milk (8). Andıran et al. (21) showed
neonates and young children with anal fissure and chronic
constipation compared to those with a normal bowel habit
consume larger amounts of cow's milk. Miceli Sopo et al. (5)
and Turunen et al. (22) argued that the avoidance of cow’s

milk protein for two to four weeks may be a good treatment
for children with constipation. In contrast, Simeone et al. (9)
found no improvements in 11 children with constipation after
four weeks of the CMFD. This disparity of findings could be
due to the differences in the number and age of the studied
samples as well as their age at the onset of constipation.
Another study found no differences between the responder
and non-responder groups of CMFD in terms of history of
atopic allergies and biochemical test results (2). The evidence
on allergy to cow’s milk protein in children with functional
constipation is thus conflicting; a causal relationship between
constipation and cow’s milk should be further investigated by
a double-blind, crossover, placebo controlled trial. There are
several other questions as well; for example, should children
with constipation be tested for CMA? And how accurate are
these tests? What are the reasons that could justify allergy
testing in these children?
This study has some limitations. It was a clinical trial
without blinding. Moreover, psychological factors indicated
as the cause of chronic constipation could not be totally
ignored in our study. Other limitations are the lack of
challenge test and long-term follow-up of patients in terms of
the possibility of recurrence of symptoms. It may have
overestimated the frequency of CMA in constipated children
because our gastroenterology center is a referral center and all
patients who were treated unsuccessfully with laxatives were
referred there.
In conclusion this study showed that the omission of dairy
and cow’s milk from the diet is recommended for all children
suffering from functional constipation unresponsive to
laxative and fiber treatments.
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