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Abstract 

Background:  Pharmacological intervention with laxatives is the conventional treatment for functional constipa-
tion (FC). Data to support the dietary management of FC is lacking. This study compared the efficacy of two Comfort 
young child formulas (YCFs) with regards to the maintenance of healthy stooling parameters in toddlers with a history 
of constipation. It was registered in the Netherlands Trial Registry [identifier: NL7420 (NTR7653)], registration date 
20/09/2018.

Methods:  Ninety-five healthy toddlers, aged 12 to 32 months, diagnosed with FC (Rome III criteria) were randomized 
to receive one of two study formulas after pharmacological treatment. For the first month of the intervention, sub-
jects received a laxative in a decreasing maintenance dose alongside a test or control formula (maintenance phase). 
Subsequently, subjects only consumed formula for another month (post-maintenance phase). Stooling parameters 
were obtained weekly using the Bristol Stool Scale and the modified Rome III Questionnaire on Paediatric Gastroin-
testinal Symptoms for infants and toddlers. Differences in percentages of hard stools (primary outcome) and other 
stooling parameters were analysed using analysis of covariance and Chi-Square methods.

Results:  Both formulas resulted in similar overall percentage of hard stools during the intervention period, respec-
tively 5.02% in the test and 2.99% in the control group (n.s.). In the test group, percentages dropped from 7.11% at 
the end of the maintenance phase, to 3.92% at the end of the post-maintenance phase. In contrast, the percentage 
of hard stools in the control group was similar at the end of the maintenance (3.18%) and post-maintenance phase 
(2.83%; n.s.). No difference was found in the overall stool frequency between groups. At the end of the maintenance 
phase, only 22% and 19% of toddlers consuming the test and control formulae, respectively, met 2 or more of the 
criteria for FC. At the end of the study, this percentage of subjects decreased further to 9% in the test group, which 
tended to be lower compared to the 21% found in the control (p = 0.107). No laxative use was reported in either 
study group during the post-maintenance phase.
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Background
Functional gastrointestinal disorders (FGIDs) are com-
mon health problems in infancy and early childhood. 
Even though they are mostly transient, they may be very 
distressing to a new parent as well as the child [1]. Gas-
tro-oesophageal reflux (regurgitation), functional con-
stipation (FC) and infantile colic are among the most 
common FGIDs, and they can occur separately or com-
bined [2]. Both reflux and colic self-resolve by the age 
of 12 months, however FC often continues into toddler-
hood, peaks when toilet training starts, and in extreme 
cases continues even to adulthood [3–5]. The prevalence 
of paediatric FC is difficult to determine. It is a global 
issue, but it varies greatly across geographical regions [6–
9]. Most studies report it to range from 0.5 to 32%, with 
a global pooled prevalence of 9.5% [7]. FC is character-
ized by infrequent bowel movements, hard and/or large 
stools, painful defecation, and faecal incontinence, and is 
often accompanied by abdominal pain. FC is not caused 
by anatomic abnormality, inflammation, or tissue damage 
[10], but the exact cause is still unclear. Its pathophysiol-
ogy is thought to be multifactorial. Risk factors include 
stress, dietary habits, physical activity, obesity, family his-
tory of FC, poor toilet training, psychological difficulties, 
child maltreatment, and dysbiosis of gut microbiota [11, 
12]. Stooling avoidance is seen as the key factor of paedi-
atric FC [13, 14].

FGIDs have been linked to both short- and long-term 
(negative) effects on health and quality of life of young 
children as well as their caregivers. For example, both 
children with FC as well as their families have lower 
health-related quality of life [15], while school aged- chil-
dren had persistent fatigue with significant school absen-
teeism [16, 17]. Due to the magnitude of the problem, 
paediatric FC has also substantial impact on healthcare 
and medical costs [18, 19].

Conventional treatment for FC consists of pharmaco-
logical intervention, i.e. laxatives for stool disimpaction, 
in combination with non-pharmacological measures 
such as education and toilet training [20]. The prevail-
ing consensus among experts is that paediatric FC should 
not be treated with dietary interventions [10]. This is to a 
great extent due to the lack of sufficient high-quality data 
supporting efficacy of dietary treatments [10]. However, 
experts also agree that proper balanced diets, with spe-
cial focus on fibre and fluid intake, should be an integral 

part of the maintenance therapy of children that have 
been pharmacologically treated for FC [10, 21, 22].

The aim of this study was to assess the efficacy of two 
commercially available Comfort young child formu-
las (YCFs) with regards to the maintenance of healthy 
stooling parameters in toddlers with a history of FC. In 
addition, effects of consumption of these formulae with 
respect to other symptoms, defined in the Rome III cri-
teria for the diagnosis of FC in toddlers and young chil-
dren, were examined.

Method
Study design and population
This was a multi-centre, randomised, controlled, open-
label trial, where randomization of study participants to 
each of the two treatment arms was based on a computer-
generated sequence in blocks of 10, performed by a third-
party. A total of 95 subjects were included in the study. 
Inclusion criteria were: I) full-term, healthy toddlers, II) 
with a birth weight between the 10th and 90th percentile, 
III) between 12 and 32  months of age, IV) formula-fed 
before and during the entire intervention period, V) with 
a history of hard stools, VI) with functional constipation 
(based on Rome III criteria), VII) parents willing to sign 
the written informed consent. Toddlers were not eligible 
for the study if they met any of the following criteria: I) 
diagnosed with other gastrointestinal diseases (e.g. coe-
liac or Hirschsprung’s disease, etc.), II) severe acquired 
or congenital disease, mental, metabolic of physical dis-
eases, III) cow’s milk protein allergy (CMPA), or parents/
siblings with documented CMPA, IV)  perceived lactose 
intolerance, V) with constipation attributable to organic 
or anatomic causes, VI) unwillingness to stop usage of 
supplemented with fibres, probiotics and/or prebiot-
ics two weeks before and during the study period, VII) 
considered to be a non-responder to laxatives, i.e. more 
than 5 times unsuccessful treatment with laxatives, VIII) 
medication use known or suspected to affect fat diges-
tion, absorption and/or metabolism, IX) participation in 
another clinical trial, X) breastfeeding 1  month before 
study enrolment.

Sample size
The sample size was calculated based on the estimated 
difference of 30% fewer hard stool occasions in the test 
group. During a two-tailed test, with an α of 5% and β 

Conclusion:  Both Comfort YCF support the maintenance of improved stooling over time in toddlers with a history of 
constipation. The percentage of subjects suffering from functional constipation tended to be lower after the interven-
tion period when receiving the formula with intact protein.

Keywords:  Functional constipation, Young child formula, Hard stools, Intact protein, Dietary management



Page 3 of 9Sevilla et al. BMC Pediatrics          (2022) 22:672 	

of 20%, each group ideally comprised 42 subjects. Tak-
ing into account a dropout rate of 15%, 48 subjects were 
required per group.

Ethics
The study protocol was approved by the ethical com-
mittee of Clínica de Enfermedades Crónicas y de Pro-
cedimientos Especiales S.C; (Michocan, Mexico) (record 
number: 001_2019). The information letter to parents/
legal guardians and written informed consent forms were 
also approved by the ethical committee of Clínica de 
Enfermedades Crónicas y de Procedimientos Especiales 
S.C. (record number: 001_2019). Upon completion of the 
study, parents received a €50 voucher as a compensation 
for their time. The study was conducted in accordance 
with the guidelines of the Declaration of Helsinki and 
the International Conference on Harmonization (ICH) 
guidelines on Good Clinical Practice (GCP) and was 
registered in the Netherlands Trial Registry, [identifier: 
NL7420 (NTR7653)] registration date 20/09/2018.

Study products and procedure
Pre-study treatment consisted of 1.5  g/kg bodyweight 
polyethylene glycol 3350 (Macrogol) (PEG). After treat-
ment, subjects were enrolled and randomly assigned by 
the investigator paediatrician to receive one of two young 
child formulae (YCF) commercially available in Mexico 
in 2019, specifically designed for the dietary manage-
ment of hard stools. During the first four weeks of the 
intervention (maintenance phase), toddlers received a 
decreasing maintenance dose of PEG according to stand-
ard clinical protocol, as presented in Fig. 1. Subsequently, 
subjects only consumed formula for another four weeks 
(post-maintenance phase).

The test formula (FrieslandCampina, Friso Comfort 
Next) contained intact protein, 20% milk fat, a fibre mix-
ture of galacto-oligosaccharides (GOS), inulin and carob 
bean gum (CBG), 100% lactose and a probiotic (B. lactis 
HN019). The control formula (Abbott, Similac Comfort) 
contained partially hydrolysed whey (pHW), 2’-fucosyl-
lactose (2’-FL) and reduced lactose compared to the test 

product. Table 1 provides an overview of the composition 
of both formulae, including the main functional ingredi-
ents. Parents were instructed to provide their child with 
three servings of formula per day. For the test product 
a serving size contained 180 ml with 26.4 g powder, for 
the control product this was 240 ml with 41.3 g powder. 
Three servings of the test formula provided 1.74 g of die-
tary fibre daily, whereas three servings of the control for-
mula provided 1.59 g.

At baseline (V1), subjects’ anthropometrics (body 
weight and length) were measured by the investigators or 
a research assistant and parents were asked to complete a 
simple food frequency questionnaire (FFQ), to assess the 
subjects’ habitual food intake, especially regarding die-
tary intake of fibres and fluids. During the intervention, 
parental-reported stooling parameters were obtained 
weekly using the Bristol Stool Scale (BSS) and modified 
Rome III Questionnaire on Paediatric Gastrointestinal 
Symptoms for infants and toddlers (QPGS-RIII, section 
E). Subjects, and at least one of their parents, visited the 
investigators every two weeks (V2, V3, and V4) to deliver 

Fig. 1  Study flow-chart (bw: body weight; PEG: polyethylene glycol; V: visit)

Table 1  Composition of the study formulas (per 100 g)

For the test product, one recommended serving contained 180 ml 
water + 26.4 g powder, for the control product, one recommend serving 
contained 240 ml water + 41.3 g powder

pHW Partially hydrolysed whey, MF Milk fat, GOS Galacto-oligosaccharides, FOS 
Fructo-oligosaccharides, 2’- FL 2’-fucosyllactose, CBG Carob bean gum

Test Control

Protein g 21.8 (intact) 15.5 (pHW)

Fat g 20.8 (20% MF) 23.8 (vegetable)

Carbohydrates g 47 52.5

Lactose g 43.3 0.8

Total fibre g 2.2 1.3

GOS g 1.2 -

FOS 1.2

2’-FL g - 0.13

Inulin g 0.6 -

CBG g 0.4 -

Probiotic B. Lactis HN019 -
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all questionnaires and obtain new study products. After 
the eighth and final week of the intervention, anthropo-
metrics (body weight and length) were measured by the 
investigator or a research assistant at the study site, and 
parents were asked to complete the FFQ again. Dietary 
fibre intake was calculated based on those results.

Bristol Stool Scale (BSS)
The Bristol Stool Scale (BSS) is a validated, visual scale, 
which enables parents to provide doctors and research-
ers with an accurate description of characteristics of their 
toddler’s stools. The scale allows classification of stool 
form in 7 types, ranging from “separate hard lumps like 
nuts” (type 1) to “watery, no solid pieces” (type 7) [23, 
24]. Type 1 and type 2 (“sausage-shaped, but lumpy”) 
stools are considered to be ‘hard stools’ and a sign of con-
stipation. Parents were asked to complete the BSS every 
time their child defecated throughout the course of the 
study. If on any day the BSS was not completed, it was 
assumed that the subject did not have any bowel move-
ments on that particular day. The BSS was used to assess 
overall frequency (%) of reported hard stools (type 1 and 
2), overall stooling frequency, and percentage (%) of tod-
dlers with hard stools. The frequency of hard stools was 
calculated as the number of hard stools divided by the 
number of total stools times 100.

QPGS‑RIII (section E)
The validated Rome III Questionnaire on Paediatric Gas-
trointestinal Symptoms (QPGS-RIII) for infants and tod-
dlers is a parent-reported questionnaire of their child’s 
symptoms, useful for diagnosing Rome III diagnoses for 
functional gastrointestinal disorders (FGIDs), like FC 
(section E) [25]. In the QPGS-RIII (section E), the Rome 
III criteria were reworded in questions about symptoms 
which are understandable by parents/caregivers. The 
translated Rome III criteria are: defecation frequency 
of two or less times per week, hard or very hard stools, 
passing of stools during sleep, pain during defecation, 
large stools, stool present in rectum (as diagnosed by 
health care professional). For the purpose of this study, 
the QPGS-RIII (section E) was modified to ask parents 
about the past week, and parents were asked to com-
plete the questionnaire at the end of every week during 
the intervention period. To be diagnosed with FC, a child 
should meet at least two of the Rome III criteria.

Statistical analysis
The differences in cumulative percentage of reported 
hard stools (BSS type 1 and 2) (% of total stools) from the 
entire study period between the study groups were ana-
lysed using analysis of covariance (ANCOVA). Group 
was included as fixed factor, and sex, age at baseline, site, 

fibre intake, and fluid intake were included as covari-
ates in the model. The same analysis was performed for 
the cumulative percentage of reported hard stools of the 
maintenance period (week 1–4) and post-maintenance 
period (week 5–8). Weekly stool frequency was stud-
ied with a mixed model analysis, group and visits were 
included as fixed factor, the interaction group*visit, and 
site, gender, age at baseline, fibre intake, and fluid intake 
were included as covariates. To study the growth during 
the intervention period, the change in weight and height 
from baseline were calculated and compared between 
groups with an ANCOVA. To test the differences in 
occurrence of the separate items of the QPGS-RIII 
between study groups Chi-square tests were executed. A 
p-value below 0.05 was considered to be significant. All 
analyses were performed using IBM SPSS Statistics ver-
sion 26 (IBM Corp, Armonk, NY, USA).

Results
Study population
96 subjects were enrolled in the study and randomized to 
a treatment, as shown in Fig. 2. One subject was excluded 
from analysis, as it did not meet the inclusion criteria 
regarding age. Two toddlers, of the test group, were lost 
to follow-up, as their parents decided not to continue 
with the study. The analysis was performed on the inten-
tion-to-treat (ITT) population, which included n = 47 
subjects of the test group, and n = 48 subjects of the con-
trol group.

The demographics of both study groups are presented 
in Table  2. Groups were well matched with regards to 
gestational age, birthweight, and baseline age and anthro-
pometrics. In addition, similar numbers of subjects in 
each group attended childcare or had other significant 
caregivers, such as grandparents, siblings, and aunts.

In addition to the study groups being well matched at 
baseline, assessment of the simplified FFQ as showed no 
significant differences in feeding practices (i.e. estimated 
fibre and fluid intake). Moreover, no antibiotic use was 
reported at any point throughout the intervention and 
none of the subjects were reported to use any laxatives 
during the post-maintenance period.

Bristol Stool Scale (BSS)
There were no significant between-group differences 
in any of the stooling parameters throughout the study. 
Overall, number and percentages of hard stools were low 
in both groups (see Fig. 3). The overall percentage of hard 
stools in the test group was similar to that of the control 
group (respectively 5.02 ± 10.06 vs 2.99 ± 5.21, p = 0.350). 
The percentage of hard stools in the control group was 
3.18 ± 5.79 and 7. ± 15. in the test group during the main-
tenance phase (p = 0.154), while in post-maintenance 
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phase it was 2.83 ± 7.22 in the control versus 3.92 ± 10.43 
in the test group (p = 0.829). The mixed model analysis 
did not show any differences in stool frequency between 
the study groups (p = 0.754), nor in time (p = 0.434), or 
in the interaction between group and visit (p = 0.777). 
On average the weekly stool frequency was 9.58 ± 3.84 
in the test group and 9.64 ± 3.49 in the control group. In 
addition, the percentage of subjects who were reported 
to have a hard stool on one or more occasions through-
out the intervention were similar for the test (55.6%) and 
control (55.3%) groups. Although not significantly differ-
ent, during the post-maintenance phase, the percentage 
of subjects reported to have hard stools was lower for 
the test compared to the control group (22.2% vs. 29.8%; 
p = 0.409).

QPGS‑RIII (section E)
Prior to the intervention, all subjects met two or more 
diagnostic criteria for FC (Rome III). As shown in Fig. 4, 
the percentage of subjects meeting at least 2 of the Rome 
III criteria dropped significantly after medical treatment 
with PEG and the first week of intervention (p < 0.0001). 
At the end of the maintenance phase (i.e. week 4), this 
percentage was even reduced further, 22% in the test 
group and 19% in the control group, but not different 
between study groups (p = 0.718). Overall, weekly per-
centages of subjects meeting 2 or more criteria for FC 
remained low throughout the post-maintenance phase, 

Fig. 2  Participants flow-chart, from potential enrolment until study completion

Table 2  Demographics of subjects and their caregivers, 
presented by study group (mean ± SD)

a n=1 excluded from analysis based on age at baseline exceeding the inclusion 
criteria
b Childcare attendance: on average 5 days/week, range 2–7 days
c Other caregivers reported: grandparents, siblings, aunts

BMI body mass index

Test Control
n 47a 48

Gender (n)

Male 22 27

Female 25 21

Gestational age (weeks) 39.02 ± 1.20 38.97 ± 1.08

Birthweight (grams) 3270.65 ± 407.51 3142.29 ± 376.10

Age at baseline (months) 21.12 ± 5.92 20.43 ± 6.38

Weight at baseline (kg) 11.05 ± 1.51 11.34 ± 1.90

Length at baseline (cm) 82.57 ± 6.10 82.78 ± 8.63

BMI at baseline (kg/m2) 16.13 ± 1.88 16.70 ± 2.74

Childcare (n)

Yesb 4 5

No 43 43

Other caregivers (n)

Yesc 12 13

No 35 35
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which varied between 7 and 18% in the test group, and 
13 and 23% in the control group. In the test group, the 
percentage of toddlers meeting two or more FC criteria 
at the end of the study (week 8) tended to be lower com-
pared to the control group (9% vs. 21%, p = 0.107).

Similar results were found when looking at individual 
items listed in QPGS-RIII related to FC. No significant 
differences between groups were observed, but all indi-
vidual items significantly improved with time (p < 0.05), 
as can be seen in Table 3.

Safety parameters
Finally, no (severe) adverse events were reported 
throughout the study. Both groups exhibited healthy 
growth as indicated by mean weight-for-length (WFL) 
z-scores and body mass index (BMI) z-scores at the end 
of the intervention, as presented in Table 4.

Discussion
The study reported here assessed the efficacy of two dif-
ferent commercially available Comfort young child for-
mulas (YCFs) in Mexico in 2019 with regards to their 
applicability in the dietary management of toddlers with 
functional constipation (FC). Despite differences in the 
composition of the two study formulae (e.g. different 
protein fractions, fat blends, lactose and fibre content, 
and presence/absence of a probiotic), both study groups 
showed significant improvements in FC symptoms over 
time. As expected, total percentages of hard stools, as 
well as other symptoms related to FC decreased after 
initial pharmacological treatment with PEG. During the 
intervention, stooling parameters assessed in this study 
improved even further, and, most importantly, did not 
relapse throughout the post-maintenance phase. During 
the post-maintenance phase, none of the subjects were 
prescribed any laxatives. In contrast, in a study by Modin 
et al. (2018), on the use of PEG in maintenance treatment 
for childhood FC, the median time to the use of rescue 
medication in the control group, which discontinued use 
of PEG, was 27  days (range: 3–64  days) [26]. Therefore, 
lack of laxative use in our study, supports the benefits of 
study formulas for maintenance of good stooling param-
eters beyond the pharmacological treatment period. No 
significant differences were observed between groups. 
However, a tendency towards a lower percentage of sub-
jects suffering from FC was found at the end of the study 
for the test group compared to the control group, respec-
tively 9 vs 21% (p = 0.107). This is further substantiated 
by the number needed to treat (NNT) for FC, which was 
8.3 in favour of the test formula at the end of the study 
period. NNT estimates the effectiveness of a treatment 
[27], and in this case it indicates that 8.3 patients need to 
be given treatment formula to get one more patient bet-
ter, compared to control treatment.

Results showed that, during the post-maintenance 
phase, the overall reported percentage of hard stools 
(BSS)  was around 3–4% in both study groups, affecting 
between 22.2 and 29.8% of subjects. In addition, 26.7% 
of subjects in the test group and 35.4% of subjects in 
the control group met 2 or more of the Rome III crite-
ria for FC at some point during the last 4  weeks of the 
study. Previous research has shown that after two months 
of primarily (87%) pharmacological treatment, around 

Fig. 3  Average weekly stool frequencies, average weekly number of 
hard stools and overall percentage (%) of hard stools in both groups 
during the maintenance phase (weeks 1–4), post-maintenance phase 
(weeks 5–8), and entire intervention (weeks 1–8)
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37% of young children with FC remained constipated 
[28]. In addition, Mill et al. stated that, even after 5 years 
of intensive treatment, 50% of children with FC remain 
symptomatic [20].

As introduced, experts believe that stooling avoidance 
is likely to be the most important factor for FC in tod-
dlers and young children [13, 14]. This is due to the fact 
that this conditioned habitual response to painful bowel 
movement leads to stools becoming harder and larger 
and thus more painful evacuation, thus perpetuating the 
vicious cycle. Additionally, retained stools cause chronic 

distention of rectum, which will in turn lead to overflow 
incontinence. Amongst other individual items from the 
QPGS-RIII questionnaire related to FC, stooling avoid-
ance improved significantly over time in both study 
groups. At diagnosis, around 80–90% of toddlers were 
reported to avoid stooling. At the end of the 2-month 
intervention, only 21–33% of all subjects were reported 
to exhibit stooling avoidance, of which most only once 
per week.

In this research we used the BSS as well as the QPGS-
RIII (section E). Results showed overall low percentages 

Fig. 4  Percentage (%) of subjects with functional constipation (FC), i.e. meeting at least 2 of the Rome III criteria, during the study

Table 3  Percentage (%) of subjects indicating to suffer from individual items listed in QPGS-RIII related to FC at several time-points 
during the study

week 4 = end of maintenance phase; week 8 = end of post-maintenance phase
1 passing stool whilst asleep, a ,b, c different superscript letters represent significant differences (p < 0.05) between weeks within study groups

Test Control

Pre-study Week 1 Week 4 Week 8 Pre-study Week 1 Week 4 Week 8

Defecation frequency (≤ 2x/week) 60.9a 8.5b 6.5b 7.0 b 61.7a 20.8b 0c 6.3b,c

Consistency (hard or very hard) 89.1a 26.7b 2.2c 4.5c 93.6a 16.7b 2.2b 6.4b

Faecal incontinence1 (yes) 37.0a 17.0a,b 4.3b 9.1b 51.1a 12.5b 14.6b 10.4b

Painful defecation (yes) 89.1a 44.7b 23.9b,c 13.6c 93.6a 36.2b 20.8b,c 12.5c

Large stool (yes) 50.0a 31.9a,b 8.7c 11.4b,c 53.2a 27.1a,b 12.5b 12.5b

Presence of a large fecal mass in the 
rectum (yes)

60.9a 21.3b 10.9b 9.1b 51.1a 20.8b 12.5b 4.2b

Stooling avoidance 89.1a 74.5a,b 47.8b 20.5c 78.7a 62.5a 29.2b 33.3b

Once/week Unknown 31.9 37.0 13.6 Unknown 22.9 14.6 22.9

Several times Unknown 36.2 8.7 4.5 Unknown 29.2 12.5 8.3

Every day Unknown 6.4 2.2 2.3 Unknown 10.4 2.1 2.1
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of hard stools using the BSS as well as percentage of chil-
dren with FC based on Rome III criteria. Whilst neither 
assessment tool showed significant differences between 
groups, there were some discrepancies in results from 
both measures. The number of subjects meeting two or 
more Rome III criteria for FC as well as the frequency of 
hard stools were slightly lower in the test group based on 
the QPGS-RIII, whilst overall percentage of hard stools 
was slightly lower in the control group based on the BSS. 
A study assessing the agreement of both measures in 
relation to stool consistency as well as the prevalence of 
FC found similar differences [29]. Authors reported fair 
agreement between the two methods with regards to 
stool consistency (κ = 0.335, p < 0.001). However, they did 
report excellent agreement between the BSS and Rome 
III criteria for assessing the prevalence of FC [29]. Dif-
ferences in parental reports of stool consistency using 
these two measures might be due to the fact that the BSS 
provides a visual stimulus, making it easier for parents to 
identify the consistency of their toddler’s stool. In addi-
tion, using the BSS, consistency for every stooling occa-
sion is recorded, whereas in the case of the QPGS-RIII, 
parents are presented with multiple choice answers to 
best describe the usual appearance of their child’s stool 
(e.g. “hard or very hard”, “not too hard and not too soft”). 
The current study had several limitations. First, the 
intervention period, especially the post-maintenance 
phase, was relatively short. Therefore, no conclusions 
can be drawn with regards to the long-term efficacy of 
Comfort YCF. Furthermore, the study was only blinded 
to the statistician, but not the principal investigators or 
parents/caregivers of the subjects, as commercial prod-
ucts were used. The effects observed in this study maybe 
specific to the tested formulas, and therefore should not 

be generalised to other products available on the market. 
Additionally, although detailed data on formula adher-
ence were not available, the significant improvements 
observed over the course of the study and specifically 
after the laxative treatment, indicate that the consumed 
products were effective. In future studies, milk intake 
data, as well as parents satisfaction with the treatment 
and willingness to continue with the formula are interest-
ing outcomes to take along. In this study a questionnaire 
based on Rome III criteria was used, whilst a question-
naire based on Rome IV criteria is nowadays also avail-
able. However, the criteria for FC are very similar. As also 
indicated by Russo et al., who compared the Rome III and 
Rome IV criteria for the diagnosis of FC, and showed that 
the different criteria have a good alignment in the num-
ber of diagnoses [30]. So we believe that the results of this 
study are still valid in light of Rome IV, which only shows 
small differences with Rome III criteria. Finally, one of the 
three study sites, in addition to providing study formu-
las, educated parents and caregivers on ways to increase 
dietary fibre intake, whereas the other two sites did not. 
This did not lead to any differences in study outcomes, as 
neither ‘study site’ or ‘estimated fibre intake’ were found 
to have a significant effect in data analysis. Lack of find-
ing any effect of potential differences in fibre intake could 
also be contributed to the use of a simplified FFQ, which 
was inadequate to properly assess dietary fibre intake.

Conclusion
Both Comfort YCF support the maintenance of 
improved stooling over time in toddlers with a his-
tory of constipation. The percentage of subjects suffer-
ing from FC tended to be lower after the intervention 
period when receiving the formula with intact protein.
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