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Abstract
Aim: To assess the prevalence of functional gastrointestinal disorders (FGIDs), health- 
related quality of life (HRQOL), and behavioural problems in a cohort of adolescents 
with a history of infant colic (IC), as defined by Wessel's criteria.
Methods: 388 adolescents, aged 15–18 years, who participated in a randomised con-
trolled trial for infants with colic, were invited for our observational follow- up study. 
Prevalence of FGIDs was assessed with the Rome IV Questionnaire on Paediatric 
Gastrointestinal Disorders (RIV- QPGD), HRQOL through self- report of the Paediatric 
Quality of Life Inventory (PedsQL), and behavioural problems through parent- report 
of the child behaviour checklist (CBCL). Multivariable models were used to compare 
prevalence rates of FGIDs and HRQOL scores.
Results: 190 (49%) adolescents with a history of IC (cases) and 381 controls were 
included (median age 17.0 [IQR 16.0–17.0] and 16.0 [15.0–17.0] years, respectively). 
Cases had a significantly higher risk for postprandial distress syndrome compared to 
controls (aOR 2.49 (95%CI 1.18–5.25), p = 0.002). After multivariable regression, total, 
physical and school HRQOL scores were significantly lower in cases compared to con-
trols (p = 0.003, 0.001, and 0.009).
Conclusion: Adolescents with a history of IC demonstrate higher prevalence rates of 
postprandial distress syndrome compared to controls. However, conclusions should 
be made with caution due to attrition and information bias.
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1  |  INTRODUC TION

Infant colic (IC), also known as excessive crying, is a common re-
ported behavioural clinical entity of early infancy involving crying 
that is persistent, inconsolable, excessive and unexplained of char-
acter.1 Wessel's criteria, also known as the ‘rule of threes’ (crying 
for ≥3 h per day, on ≥3 days per week, in the last 3 weeks)2 are 
most widely used to diagnose infant colic, followed by the Rome 
IV criteria.1,3 A recent meta- analysis found a pooled prevalence of 
17%–25% of IC according to Wessel's criteria.4 The aetiology of 
IC remains incompletely understood. Several pathophysiological 
mechanisms are suggested to contribute, such as an imbalanced 
central nervous system, parental psychological mechanisms, mode 
of feeding, cow's milk protein intolerance and altered microbiota.5 
Moreover, it is suggested that the gastrointestinal (GI) tract might 
be etiologically involved.5 For this reason, parents of children 
with infant colic often consult a paediatric gastroenterologist, and 
therefore, the Rome IV criteria for neonates and toddlers (aged 
0–4 years) consider IC as a functional gastrointestinal disorder 
(FGID).1,6 Finally, in only 5% of infants, an organic cause for the 
crying is found.7 It is suggested that there might be an association 
between the neonatal FGID infant colic and the development of 
paediatric FGIDs.8 Paediatric FGIDs diagnosed according to the 
Rome IV criteria for children and adolescents (aged 4–18 years), are 
characterised by chronic GI symptoms, which cannot be attributed 
to another medical condition after appropriate evaluation, and are 
categorised in one of the three FGID subgroups: functional nausea 
and vomiting disorders (FNVD), functional abdominal pain disor-
ders (FAPDs) or functional defecation disorders (FDD).9 Paediatric 
FGID patients have a lower health- related quality of life (HRQOL), 
increased risk for anxiety and depression disorders, and higher 
school absenteeism rates compared to healthy controls.10–12 
Rome IV prevalence rates for paediatric FGIDs range from 21% 
to 25%.13,14 Due to overlapping pathophysiological mechanisms 
between IC and paediatric FGIDs, these two entities have been 
linked to each other.15 For example, it has been suggested that a 
decrease in microbial bacterial diversity early in life, as found in 
IC, is associated with an increased risk for FGIDs later in life.16 In 
addition, it is hypothesised that early life events, such as IC, may 
alter psychosocial development in terms of coping skills, suscep-
tibility to stressful events, and psychological state.17 These fac-
tors may influence gut sensitivity and motility through the concept 
of the gut- brain axis, leading to the development of FGIDs.17,18 
Prospective studies on the association between IC and the risk of 
developing FGIDs according to the Rome IV criteria later in life are 
lacking. The aim of this study was to compare the prevalence of 
FGIDs in adolescents with a history of IC to the prevalence rates 
of FGIDs in a control group. In addition, health- related quality of 
life (HRQOL) scores of adolescents with a history of IC were com-
pared with the control group. Finally, behavioural problems in ado-
lescents with a history of IC were compared to norm data.

2  |  METHODS

2.1  |  Study design and participants

This follow- up study included adolescents who participated in a ran-
domised controlled trial (RCT) between February 2001 and March 
2003, conducted at the Wilhelmina Children's Hospital in Utrecht, 
The Netherlands.19 During the original RCT, the effect of a 3- month 
standardised intervention of regularity and stimulus reduction com-
pared to the same approach supplemented with swaddling in exces-
sively crying infants up to 12 weeks of age was examined.19 Inclusion 
criteria were a healthy infant with a maximum age of 12 weeks and 
6 days born after a minimal gestational age of 32 weeks, who cried 
excessively according to their parents or healthcare professionals. 
The modified Wessel's criteria (i.e., crying for more than 3 h/24 h for 
at least 3 days in the previous 3 weeks) were used to define excessive 
crying.2 The design and results of this RCT have been described in 
detail elsewhere.19

This follow- up study was exempt from the Medical Research 
Involving Human Subject Act according to the institutional re-
view board of the University Medical Center Utrecht. All families 
of infants who started the intervention during the original RCT 
and who gave informed consent for follow- up (n = 388), were in-
vited for participation in this follow- up study between August 
2018 and March 2019. Adolescents and their parents were ap-
proached by telephone (a maximum of five times) or by e- mail. 
After they gave their verbal consent to participate, adolescents 
were asked to complete two online questionnaires regarding gas-
trointestinal symptoms and quality of life. Parents were asked to 
complete three online questionnaires regarding gastrointestinal 
symptoms of their child, behavioural problems of their child, and 
parental psychological distress. For secure and valid data storage 
and collection, the Web- based database Castor Electronic Data 
Capture (EDC) (Ciwit BV, Amsterdam, The Netherlands) was used. 
A maximum of three reminders were sent for completion of the 
questionnaires.

Key notes

• Prospective studies on the association between infant 
colic and the development of functional gastrointestinal 
disorders (FGIDs) later in life are lacking.

• Adolescents with a history of infant colic might have a 
significantly higher risk of developing postprandial dis-
tress syndrome.

• Although results should be interpreted with caution, 
they do suggest the need for psychological and behav-
ioural management strategies in infants with colic to 
preclude the development of FGIDs later in life.
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2.2  |  Questionnaires

Information on the Rome IV Questionnaire on Paediatric 
Gastrointestinal Disorders (RIV- QPGD),20 the Paediatric Quality of 
Life Inventory 4.0 (PedsQL 4.0),21 and the Child Behaviour Checklist 
(CBCL),22,23 is demonstrated in Appendix S1.

2.3  |  Control group

To compare findings on the RIV- QPGD and PedsQL questionnaires, 
a control group of adolescents aged 15–18 years was recruited at 
one high school in the Netherlands. Over 75 high schools were 
contacted and invited to participate; however, only 1 schoolboard 
agreed to participate. This school was situated in an urban area. All 
available classes that included adolescents aged 15–18 years, were 
asked to participate in this study. The aspired sample size was the 
same number of participants compared to the group of adolescents 
with a history of IC. Furthermore, a drop- out rate of approximately 
20% was taken into account. Adolescents of this school completed 
the self- report form of the RIV- QPGD and the self- report form of 
the PedsQL generic scale 4.0.

2.4  |  Statistical analysis

First, baseline characteristics of the participants versus non- 
participants of the intervention group were compared using inde-
pendent t- tests and Chi- square tests. Next, baseline characteristics 
of the adolescents with a history of infant colic (further referred to 
as the “cases”) were compared with the control group using Mann–
Whitney U- tests and Chi- square tests. The main outcome variable 
was the prevalence of FGIDs. Differences in prevalence rates of 
FGIDs were compared between cases and controls using an univari-
able logistic regression model. In a multivariable logistic regression 
model, the association between the prevalence rates of FGIDs in the 
cases and control group was adjusted for gender, maternal educa-
tion, and parental ethnicity. Age was not taken into consideration 
as a confounder, as differences in prevalence rates of FGIDs in the 
ages 15−18 years were not considered clinically relevant. Odds ra-
tios (ORs), adjusted ORs (aORs), and their corresponding 99% con-
fidence intervals (CIs) were calculated. Secondary analysis focused 
on the agreement between parent-  and self- reported FGIDs using 
Cohen's kappa as a measure of concordance (poor (κ < 0.001), slight 
(κ = 0.0–0.20), fair (κ = 0.21–0.40), moderate (κ = 0.41–0.60), sub-
stantial (κ = 0.61–0.80), or almost perfect (κ = 0.81–1.00)).24 PedsQL 
scores were reported as means (SD) or in case of skewed data, as 
medians (IQR). A 10log- transformation of the median scores on the 
skewed PedsQL scales was conducted before univariate analysis of 
variance was used to test the relationship between HRQOL scores 
in the cases and control group. A multiple linear regression model 
was used to control for the confounders' gender, maternal educa-
tion, and parental ethnicity. In addition, the association was adjusted 

for the presence of any FGID, and the interaction term between 
the presence of any FGID in either the cases or control group. Beta 
coefficients (Bs), adjusted Bs, and their corresponding 99% CI were 
given. Clinically relevant behavioural problems were evaluated as 
the percentage of cases scoring in the borderline or clinical range of 
the CBCL scales. Percentages with corresponding 99% CIs were re-
ported and compared to published population norms by use of these 
99% CIs.

All analyses were performed using IBM SPSS Statistics 26 for 
Windows (SPSS Inc., Chicago, IL, USA). To correct for multiple test-
ing, the level of statistical significance was set at p < 0.01.25

3  |  RESULTS

A total of 388 children were eligible to participate in our follow- up 
study, of whom 94 children were unreachable due to invalid contact 
information and 73 parents/children did not respond. Finally, 221 
(57.0%) children were reached, of which 31 were excluded due to 
incomplete RIV- QPGD data (n = 21), refusal to participate (n = 5) and 
withdrawal of participation (n = 5). A total of 190 (48.9%) adolescents 
with a history of IC were included, with a mean (SD) follow- up of 16.9 
(0.4) years after treatment. Table S1, shows the baseline character-
istics of the participants (n = 190) compared to the non- participants 
(n = 198). Participants had a Dutch ethnicity significantly more often 
compared to non- participants (p = 0.007). No other significant dif-
ferences were found.

With regard to the controls, 450 adolescents were eligible to 
participate, of which 13 declined participation. Therefore, 437 
questionnaires were distributed to the adolescents who consented 
to participate in this study. Of them, 56 were excluded due to in-
complete RIV- QPGD data. In total, 381 (84.7%) adolescents were 
included in our study.

3.1  |  Demographics

Demographic characteristics of the cases and controls are dem-
onstrated in Table 1. Cases were older than controls (17.0 (IQR 
16.0–17.0) vs. 16.0 (IQR 15.0–17.0) years, p < 0.001). Furthermore, 
mothers of cases were less educated than mothers of controls 
(p < 0.001) and more parents of the cases had a Dutch ethnicity com-
pared to controls (p < 0.001).

3.2  |  Prevalence of FGIDs

Table 2 demonstrates the prevalence of the different FGIDs. A 
total of 29.5% (95% CI 19.9%–39.2%) of the adolescents with a his-
tory of IC fulfilled symptom- based criteria for at least one Rome IV 
FGID. This was not significantly different from controls, of whom 
24.4% (95% CI 19.7%–31.1%) met the criteria for at least one FGID 
(p = 0.177). Postprandial distress syndrome (PDS) was significantly 
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more prevalent in the cases compared to the controls, (18.0% vs. 
10.0%, respectively, p = 0.009). The risk for cases developing this 
FGID remained significant after adjustment for gender, maternal 
education, and parental ethnicity (aOR 2.49, 95% CI 1.18–5.25, 
p = 0.002). Functional dyspepsia (FD) (20.1% and 12.9%, respec-
tively, in the cases and controls, p = 0.030), was the most prevalent 
FGID, followed by functional constipation (FC) (9.0% and 9.2%, re-
spectively, in the cases and controls, p = 0.970).

3.3  |  Agreement between self-  and parent- report 
on the RIV- QPGD

In 149 of the 190 completed RIV- QPGDs of the adolescents with a 
history of IC, there was a self- report form and a parent- report form 
available. In 29 cases, the RIV- QPGD was completed only by the 

parents and 12 were completed solely by the child. Therefore, a total 
of 161 adolescents (85%) with a history of IC completed a self- report 
form of the RIV- QPGD. Agreement between parent-  and self- report 
for meeting criteria for any FGID, for a FNVD or a FAPD was fair to 
moderate (Cohen's kappa coefficients: 0.38, 0.38 and 0.55, respec-
tively) (Table S2). For FDDs, there was slight interrater agreement 
(Cohen's kappa coefficients: 0.199).

3.4  |  HRQOL

In total, 156 cases and 375 controls completed the self- report 
form of the PedsQL generic scale 4.0. As shown in Table 3, cases 
had significantly lower mean and median scores on all PedsQL ge-
neric scales compared to the controls (p ≤ 0.006). After controlling 
for gender, maternal education, parental ethnicity, the presence of 
any FGID and the interaction for the presence of any FGID in either 
the case or control group in the multivariable analysis, the cases re-
mained to have significantly lower total HRQOL (adjusted B (95% 
CI) = −5.20 (−8.66 to −1.75), p = 0.003), physical HRQOL (adjusted B 
(95%CI) = −1.08 (−1.14 to −1.04), p = 0.001) and school HRQOL (ad-
justed B (95%CI) = −6.91 (−12.10 to −1.72), p = 0.009) compared to 
controls.

3.5  |  Behavioural problems

A total of 172 parents of adolescents with a history of IC completed 
the CBCL. Table 4 shows the proportion of cases scoring in the devi-
ant range of the CBCL scales compared to the norm group. Based on 
the 95% confidence intervals of the proportions of the case group, a 
significantly larger proportion of cases compared to the norm group 
scored in the deviant range of the somatic complaints scale (26.2% 
vs. 16.6%, respectively) and the thought problems scale (20.3% vs. 
12.2%, respectively).

4  |  DISCUSSION

This follow- up study found that in almost 30% of adolescents with a 
history of infant colic (IC) at least one functional gastrointestinal dis-
order (FGID) according to the Rome IV criteria was present. This was 
however not significantly different compared to an age- matched 
control group. In contrast with the control group, adolescents with a 
history of IC did have a significantly higher risk of fulfilling symptom- 
based Rome IV criteria for postprandial distress syndrome (PDS). In 
addition, HRQOL scores of adolescents with a history of IC were 
significantly lower compared to controls, irrespective of the pres-
ence of any FGID.

In contrast to earlier studies, we did not find a difference in 
the development of any FGID when comparing adolescents with a 
history of IC and controls.8,26,27 Due to the differences in design, 
definitions, age of the participants and sample sizes between our 

TA B L E  1  Baseline characteristics of the cases versus controls.

Cases (n = 190)
Controls 
(n = 381) p

Age (years, 
median, IQR)

17.0 (16.0–17.0) 16.0 
(15.0–17.0)

<0.001a

Age categories (n, %)

15 year 1 (0.5) 131 (34.4) <0.001

16 year 79 (41.6) 129 (33.9)

17 year 109 (57.4) 85 (22.3)

18 year 1 (0.5) 36 (9.4)

Gender (n, %)

Boy 98 (51.6) 176 (46.2) 0.225b

Girl 92 (48.4) 205 (53.7)

Education mother (n, %)

Low 4 (2.1) 11 (2.9) <0.001b

Middle 104 (54.7) 90 (23.6)

High 82 (43.2) 275 (72.2)

Missing 0 (0) 5 (1.3)

Ethnicity parents (n, %)

Dutchc 164 (86.3) 257 (67.5) <0.001b

Non- Dutch 26 (13.7) 123 (32.2)

Missing 0 (0) 1 (0.3)

RIV- QPGD filled out by (%)

Child 12 (6.3) 381 (100) N.A.

Parent 29 (15.3) N.A.

Child and 
parent

149 (78.4) N.A.

Note: Low = no education/primary school; Middle = pre- vocational 
secondary education/secondary vocational education/senior general 
secondary education/pre- university secondary education; High = higher 
professional education/university.
Abbreviations: IQR, interquartile range; N.A., Not Applicable.
aMann Whitney U- test.
bChi- square.
cDefined as both parents are born in the Netherlands.
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study and the aforementioned studies, comparability of our results 
is limited and conclusions should therefore be made with caution. 
However, it should be noted that our study is one of the first to pro-
spectively assess the relation between IC and FGIDs, diagnosed ac-
cording to the symptom- based Rome IV criteria,9 in a relatively large 
number of participants.

The significantly higher prevalence of PDS in adolescents with a 
history of IC compared to controls is more in line with the aforemen-
tioned prospective study by Savino et al., which followed colicky and 
non- colicky infants until the age of 10 years for assessment of GI dis-
orders.27 Despite the fact that this prospective study used the Rome 
II criteria for adults to define paediatric recurrent abdominal pain in 
their study, they found a relationship between a history of IC and the 

development of a FAPD.27 Their study design, population and oper-
ationalisation of variables are comparable to the current study. This 
might suggest that infant colic is an early manifestation of one of 
the FAPDs later in life. However, conclusions should be interpreted 
with caution, as information on important confounders that might be 
related to PDS, including diet, body mass index, alcohol intake and 
drug treatment, was missing in our study.

Moreover, it is hypothesised that a decreased diversity of the 
gut microbiome in early life might contribute to the development 
of FAPDs at a later age.16 In children and adolescents with FAPDs, 
alterations in the gut microbiota composition have been described 
compared to healthy controls.28–30 It is suggested that mediators 
of these altered gut microbiota influence intestinal permeability, 

TA B L E  3  PedsQL self- reported health related quality of life scores.

4.0 Generic Core Scales Cases (N = 156)
Controls 
(N = 375) Ba (95% CI) p

Adjusted Ba,b (95% 
CI) p

Total score (mean, SD) 80.5 (11.7) 85.0 (10.1) −4.48 (−6.46 to 
−2.50)

<0.001 −5.20 (−8.66 to 
−1.75)

0.003

Physical functioning 
(median, IQR)

90.6 (84.4–93.8) 93.8 
(87.5–100)

−0.019 (−0.030 to 
−0.008)

0.001 −0.035 (−0.055 to 
−0.015)

0.001

Psychosocial health (mean, 
SD)

76.7 (13.3) 81.7 (11.9) −5.00 (−7.31 to 
−2.69)

<0.001 −4.94 (−9.04 to 
−0.85)

0.018

Emotional functioning 
(median, IQR)

75.0 (60.0–85.0) 80.0 
(65.0–95.0)

−0.044 (−0.068 to 
−0.020)

<0.001 −0.038 (−0.080 to 
0.004)

0.078

Social functioning 
(median, IQR)

90.0 (80.0–100.0) 95.0 
(85.0–100.0)

−0.020 (−0.035 to 
−0.005)

0.009 −0.006 (−0.034 to 
0.021)

0.646

School functioning (mean, 
SD)

70.8 (16.8) 74.9 (14.7) −4.16 (−7.04 to 
−1.29)

0.005 −6.91 (−12.10 to 
−1.72)

0.009

Abbreviation: SD, standard deviation.
aThe scores on the physical functioning, emotional functioning and social functioning scales were log transformed to normalise the data. The beta 
coefficients of these scales therefore display a 10log score, which corresponds to a 1.08, 1.09 and 1.01 decrease, respectively, of the median scores 
of these three scales for the cases compared to the controls.
bMultivariate ANOVA. Adjusted for: gender, maternal education, parental ethnicity, presence of any FGID, interaction term between FGID and case 
or control group.

CBCL scales Cases (n = 172) % (99% CI) Norm data, %

Total Problems Scale 27.9 (18.9–36.9) 22.0

Internalising problems 33.1 (24.7–42.0) 26.8

Anxious/depressed 16.9 (9.9–25.0) 14.4

Withdrawn/depressed 14.5 (8.5–22.0) 12.8

Somatic complaints 26.2 (18.5–34.5) 16.6

Externalising problems 18.0 (10.9–27.7) 20.9

Rule- breaking behaviour 9.3 (4.5–15.4) 14.1

Aggressive behaviour 9.9 (4.0–16.8) 9.2

Other Syndrome Scales

Social problems 12.8 (6.8–20.6) 9.5

Thought problems 20.3 (12.4–28.0) 12.2

Attention problems 18.0 (10.7–26.1) 10.9

Note: Bold values indicate a significant difference, based on the 95% confidence intervals of the 
proportions of the case group.
Abbreviation: CBCL, child behaviour checklist.

TA B L E  4  Proportion of cases scoring in 
the deviant range of the child behaviour 
checklist (CBCL), with corresponding 
norm data.
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activity of enteroendocrine cells, and the immune system, thereby 
leading to symptom generation in childhood FAPDs.31,32 These 
altered gut microbiota in children might be associated with an im-
balanced microbiome in younger years. In infants with colic, the 
gut microbiome has been demonstrated to have lower abundances 
of Bifidobacterium and Lactobacillus compared to controls.33 It has 
been suggested that the presence of these species is inversely as-
sociated with crying time in infants in the first 3 months of life.34 
The negative association might be explained by the fact that spe-
cific Bifidobacterium spp. and Lactobacillus spp. exert beneficial 
effects on epithelial function, gastrointestinal motility and func-
tioning of the intestinal immune system,35–38 and have the poten-
tial to antagonise against gas- producing bacteria.39 Evidence for a 
possible association between dysbiosis of the gut microbiome and 
infant colic is supported by promising results of a meta- analysis 
of RCTs demonstrating the effect of the probiotic L. reuteri in re-
ducing colic symptoms in breastfed infants with colic.40 However, 
long- term follow- up studies of these infants are warranted to ex-
amine if these infants will be prevented from developing FGIDs 
later in life. Taken together, it might be speculated that dysbiosis 
of the gut microbiota in early life, associated with IC, may manifest 
later on in life resulting in functional abdominal pain.

It could also be hypothesised that mothers of infants with colic 
demonstrate more psychopathology, which could continue to re-
flect on their children when they reach adolescence. In turn, this 
might result in altered psychopathology in these adolescents, in-
cluding anxiety, somatisation, stress, or altered personality traits. 
These factors are suggested to contribute to the development of 
FAPDs. This especially might hold true for PDS, a syndrome that is 
reflected by “the feeling of being full”, or early satiation. Moreover, 
the adolescents in our study demonstrated to have more thought 
problems according to the CBCL, which might also be linked to 
altered psychopathology.

We found that the total HRQOL, physical HRQOL, and school 
HRQOL were significantly lower in adolescents with a history of IC 
compared to healthy controls. Remarkably, this association was irre-
spective of the presence of any FGID, or other confounders, such as 
gender, parental ethnicity, and maternal education. Compared to the 
HRQOL scores of the Dutch norm population,41 the healthy controls in 
our study demonstrated higher scores on the total, physical functioning 
and school functioning scales of the PedsQL. The high HRQOL scores 
in our control group might partly explain the differences in HRQOL 
scores in our study between adolescents with a history of IC and con-
trols. Another explanation might lie in the fact that the mothers of the 
cases were significantly lower educated than the mothers of controls. It 
has been demonstrated that high QoL scores are associated with high 
parental education.42,43 Moreover, it might be hypothesised that exces-
sive crying during infancy might influence the parent–child relationship, 
which might result in diminished QoL later on in life.

One of the strengths of our study is the prospective nature 
of the follow- up. The diagnosis of IC was made at the time of the 
original RCT of Van Sleuwen et al.,19 which eliminated recall bias. 
Another strength is the use of the clinical diagnostic Rome IV 

questionnaire to diagnose FGIDs based on symptom patterns.44 
The relatively large number of included participants might be seen 
as a strength as well. Despite this large number, however, the re-
sponse rate was fairly low (around 50%). This is a limitation of our 
study. The long mean follow- up duration of 16.9 years resulted in 
invalid contact information for approximately 25% of the families, 
who were eligible to participate in our follow- up study in the be-
ginning, but had to be excluded afterwards. The low response rate 
increased the risk of attrition bias and hampered generalisability of 
our results. In addition, selection bias might have been introduced 
since participants were aware of the content of the distributed 
questionnaires, which may have made families of children with GI 
symptoms more willing to participate. Also, the use of the modified 
Wessel's criteria as inclusion criteria for infant colic at the time of 
the original RCT, might have introduced selection bias as well. The 
use of the modified Wessel's criteria has been debated, as they were 
found to be arbitrary, culturally dependent, impractical to use, with 
too little focus on the unsoothable character of crying, and with the 
invalid use of the word “paroxysmal.”1 In comparison to the Rome 
IV criteria for infant colic, the modified Wessel's criteria might be 
harder to fulfil, which may have led to limited external validity of 
our study results. Another limitation is the lack of a longitudinally 
followed control group. The control group in our study was cross- 
sectionally recruited during school lessons at different high schools. 
Focus was set on the inclusion of adolescents since self- reports of 
the RIV- QPGD and PedsQL were considered most important. Due 
to stricter legislation, school boards did not allow us to contact the 
parents. Therefore, information on the control group on their early 
life years and a history of IC was lacking, which might have limited 
our conclusions. Furthermore, several baseline characteristics of the 
control group were significantly different from the cases. We there-
fore adjusted for these baseline characteristics in our multivariable 
regression models. Nevertheless, these differences impede strong 
conclusions based on our observations.

In conclusion, we found that adolescents with a history of IC 
demonstrated a significantly higher prevalence of postprandial dis-
tress syndrome compared to controls. Furthermore, HRQOL was 
significantly lower in adolescents with a history of IC compared 
to controls, even when controlled for the presence of any FGID. 
Although our results should be interpreted with caution due to se-
lection and attrition bias, they do suggest the need for psychologi-
cal and behavioural management strategies in infants with colic to 
preclude the development of FGIDs later in life. These management 
strategies might include psychoeducation and support throughout 
childhood to recognise psychological factors that might contribute 
to the development of FAPDs, including depression, anxiety, stress 
and somatisation, and to teach appropriate coping mechanisms.45 
The family system, including parental behaviours, should be part of 
this management strategy as well.
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