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Interventions to Support Parents
Whose Babies Cry Excessively:
Systematic Review

Ayten Bilgin, PhD,"? Alice Betteridge, MSc,® Jayne Brown, PhD,* Elaine M. Boyle, MD, PhD,® Traolach Brugha, MD®
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CONTEXT: Parents report that around 10% to 20% of babies cry a lot without an apparent reason
during early infancy. This “excessive” infant crying can lead to adverse outcomes, including
parental depression, breastfeeding cessation, impaired parent-child relationships, and, in
extreme cases, infant abuse. Cost-effective parent-support services are needed.

oBJECTIVE: To assess the effectiveness and cost-effectiveness of interventions designed to sup-
port parents of excessively crying babies.

patA sources: MEDLINE, Embase, EconLit, Web of Science, Scopus, PsycINFO, CINAHL and
CENTRAL were searched from inception to 8th April 2025. The NIHR CRN database and hand-
searching were used to identify further studies.

STUDY SELECTION: Comparative studies reporting parental outcomes for any intervention support-
ing parents of excessively crying infants aged <1 year were included.

DATA EXTRACTION: Two independent reviewers conducted data extraction and assessed risk of bias.
Meta-analysis was performed when possible; otherwise, narrative synthesis was conducted.

RESULTS: Meta-analysis found that educational interventions significantly reduced parental
stress or anxiety. Narrative analyses produced mixed findings, but components common to
successful educational interventions were indicated. Meta-analyses of studies administering
probiotics to infants found significant improvements in parents’ quality of life but not in paren-
tal depression. No safety data and limited economic evidence were found.

umiTations: Few studies measured similar enough parental outcomes to be pooled in meta-
analysis. Risk of bias ranged from unclear to high risk.

concrusions: Educational and probiotic interventions show promise for supporting parents of
excessively crying babies. Additional controlled trials employing evidence-based interventions
and outcome measures and cost-effectiveness analyses are needed to build on these findings. @
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INTRODUCTION

Parents report that around 10% to 20% of infants cry exces-
sively during the first 4 postnatal months.!”® Empirical evi-
dence confirms that these crying episodes are often
prolonged and difficult to soothe.*”® Many parents find this
stressful and seek professional help, making this costly for
health care services.” When parents cannot cope, excessive
crying can lead to adverse outcomes including parental
depression,8 early breastfeeding cessation,’ overfeeding,10
impaired parent-child relationships'® and, in rare cases,
nonaccidental injury including shaken baby syndrome
(SBS)*? and/or abusive head trauma (AHT)."?

Historically, research initially focused on the cause of the
infant crying, and particularly on gastrointestinal disorders
and pain (“infant colic”), leading to interventions targeting
infant or maternal diet. More recent studies of this type
have examined infant gut microbiota and probiotic supple-
ments to reduce infant crying.*!® Although probiotics
reduce crying in some infants,'® their effectiveness varies
between countries, and they are ineffective in formula-fed
infants.'® Because infants with gut disorders cannot be reli-
ably distinguished from those without, probiotic interven-
tions remain a promising research avenue, but are not
currently recommended by medical authorities for routine
clinical use.

As an alternative to gut disorder explanations for the cry-
ing, systematic reviews have identified a universal cross-
cultural peak in infant crying in the early weeks after birth
that declines by age 3 months.?* This pattern is considered
a normal developmental stage, with most affected infants
indistinguishable from others at later ages.'”'® In 2024,
the JAMA Pediatrics journal parent page endorsed this
developmental explanation for most cases of prolonged cry-
ing in early infancy.'®

Based on evidence that prolonged infant crying can trig-
ger SBS and/or AHT, a second group of studies has focused
on parents rather than infants. These “safeguarding” inter-
ventions aim to educate parents in abuse prevention, often
before the crying peak, and target entire parental com-
munities.?>*! They provide universal coverage but are
expensive to deliver, questioning their cost-effectiveness.
Systematic and clinical reviews indicate that safeguarding
interventions improve parental awareness of SBS/AHT
and are valued by parents and clinicians.?®?! However,
the evidence for reduced SBS/AHT rates remains equivo-
cal, partly because their low incidence raises substantial
methodological challenges.?

More recently, a third study type has evolved that pro-
vides parents with evidence-based strategies to help them
manage their emotions and actions, increase their well-
being, and help them to cope with excessive infant crying
rather than focusing on what to avoid. These “parental
support” studies often use websites, apps, and other online
materials to maximize cost-effectiveness.???>* They
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require community health care screening systems for case
identification and can be integrated into primary health
care services, providing immediate support at little extra
cost and potentially improving overall service cost-
effectiveness.

Although parental support interventions appear promis-
ing, to our knowledge, no systematic reviews or meta-analy-
ses of parental outcomes from such studies have been
published to date. Our aim is to provide a comprehensive
review of this evidence by addressing 2 key questions:
(1) What interventions are effective in supporting the men-
tal well-being and coping of parents whose infants are cry-
ing excessively? (2) How cost-effective are the interventions
in supporting the mental well-being and coping of parents
whose infants are crying excessively?

METHODS

This review was registered with the PROSPERO
international prospective register of systematic reviews
and conducted according to Cochrane®® and PRISMA?®
guidelines.

Eligibility Criteria

We included studies of interventions targeting parents of
excessively crying infants aged 1 year or younger that
reported parental outcomes. Studies that reported only
infant outcomes were excluded. However, interventions
targeting infants could affect parental well-being indirectly.
Consequently, we included studies that targeted infants that
also reported parental outcomes.

Two overlapping definitions of “excessive” infant crying
were used. The first definition was based on crying amounts
that exceeded preset criteria such as Wessel et al’s “Rule of
Threes” criteria defining a colicky infant as one who fusses
or cries for more than 3 hours a day on more than 3 days a
week.?® These criteria have been criticized as arbitrary and
impractical®’?® but are widely used, and many parents find
infants meeting these criteria difficult to care for, with cry-
ing triggering adverse parental emotions and behav-
iors.*®%° More recently, excessive infant crying has been
defined by parental reports that their baby’s crying is prob-
lematic or excessive.>*3! This approach reflects subjective
parental experience and is consistent with clinical practice,
where parental concern is the first point of contact.
Evidence shows that many infants identified in this way
do cry for prolonged periods.®™®

Eligible study designs included randomized, nonrandom-
ized or observational studies, and economic evaluations.
Studies published in any language were eligible. Studies
focusing only on infant outcomes, infants with diagnosed
health conditions, animal/in vitro studies, case studies, case
reports, or letters were excluded. Full inclusion and exclu-
sion criteria are in Supplemental Table 1.
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Searches

We searched databases from inception to April 8, 2025,
including MEDLINE (Ovid), MEDLINE (PubMed), Embase
(Ovid), EconlLit (Ovid), Web of Science (Clarivate), Scopus
(Elsevier), PsycINFO (ProQuest), CINAHL (EBSCO) and
CENTRAL (Cochrane). The NIHR CRN Portfolio Database
(UK) and handsearching and reference list checking were
also used. Search strategies are documented in
Supplemental Table 2. Results from each database were
deduplicated in EndNote and during import into
Covidence (https://www.covidence.org/).

Screening

Screening was conducted in Covidence by 2 reviewers. Two
author teams independently screened the titles and
abstracts and subsequently full papers of all studies.

Data Extractions

Data were extracted using Microsoft Excel. A pilot data
extraction table was drafted, and feedback from the project
team was incorporated into a final version. One reviewer
extracted the data, and a second reviewer checked it; any
disagreements were resolved by discussion.

Risk-of-Bias Assessments

The Cochrane RoB2 tool was used to assess risk of bias in
randomized controlled trials (RCTs) based on the primary
author-reported outcome.3* Quasi-experimental studies
were assessed using the Joanna Briggs Institute (JBI)
risk-of-bias tool for nonrandomized, quasi-experimental
studies.>® Case-control studies were to be assessed using
the JBI risk-of-bias tool** and economic evaluations using
the Drummond risk-of-bias tool®>; however, no studies of
these types were identified. One reviewer assessed a
study’s risk of bias, and a second reviewer checked it.
Any disagreements were resolved by discussion.

Data Synthesis

Meta-analyses were conducted for studies examining the
same intervention type (eg, educational, probiotic) with
similar parental outcomes (eg, stress, anxiety), and report-
ing sufficient data (mean, deviation, sample size) for both
intervention and control groups, pre- and post-interven-
tion. Otherwise, studies were narratively synthesized.
Meta-analyses were conducted using RevMan version
5.43% to assess overall effect sizes. Effect sizes were calcu-
lated as standardized mean difference (SMD). Analyses
were based on change from baseline to follow-up using ran-
dom-effects models assuming that each study had its own
population parameters. Time points for outcomes were
matched as closely as possible. Heterogeneity was assessed
using Cochran’s Q and Higgins I* (0% =no heterogeneity,
>25% =low, >50% = moderate, >75% = high). Methods
used to assess publication bias are documented in the
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Supplemental Methods section. Sensitivity analyses were
performed repeating the main analyses using only studies
that conducted RCTs.

RESULTS

Study Selection

From 20 203 records identified through database searches
(Figure 1), 11 014 duplicates were removed, leaving 9189
records for title/abstract screening. Of these, 664 records
were sought for retrieval, with 661 assessed at full paper
screening stage (3 unobtainable). After excluding 617 fur-
ther records and adding 8 records through gray literature
searches, 29 studies were included for detailed analysis.

Study Characteristics

Table 1 summarizes the characteristics of the 29 included
studies. Of these, 24 (82.8%) were RCTs and 5 (17.2%)
were quasi-experimental studies. A total of 2508 partici-
pants were included, with sample sizes ranging from 13
to 241. Infant age (reported in 27 studies) ranged from
4.1 to 39.87 weeks, and parent age (reported in 17 studies)
ranged from 24.28 to 35 years. Infant sex distribution var-
ied widely (25% to 66.7% female).

The majority of studies (N =19, 65.5%) assessed exces-
sive crying using pre-established cut-off criteria for infant
crying amounts (ie, Wessel’s or modified Wessel’s, includ-
ing Rome Il and Rome 1V, criteria). Three studies used def-
initions of excessive crying that applied alternative
thresholds (eg, >2 hours per day within the past
week).39*763 Five studies relied on parent perceptions of
problematic crying,**~*#¢%? 1 study included infants

receiving outpatient care for infantile colic,>” and 1*° used
irritability.
Interventions were mostly educational (N=11,

37.9%)37"*7 or probiotic (N=11, 37.9%),5*5-57 with
10 probiotic studies targeting the infant and 1 targeting
breastfeeding mothers.’’ Other interventions included
infant massage/manual therapy (N =3, 10.3%),%°¢*
maternal dietary changes (N = 1, 3.5%),°° mixed interven-
tions (infant drug treatment and parent-infant mental
health consultation; N=1, 3.5%),61 infant rhythmic
stimulation, (N=1, 3.5%)% and infant aromatherapy
(N=1, 3.5%).°®> Because some studies did not report
which parent was assessed, we have referred throughout
to “parents.”

Risk of Bias

Among the 24 RCTs, 18 were rated as having some concerns
for risk of bias, and 6 were rated at high risk of bias because
of limited details on randomization, allocation concealment
and baseline characteristics,*® deviations from intended
interventions,** unreported prespecified outcome data,*®
or outcome measurement (Figure 2A).>*°%%* Of the
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Identification of studies via databases and registers

[

Identification of studies via
other methods

J

Records identified from:
Databases (Total n=20,203):

MEDLINE (Ovid) (n=3,146)
MEDLINE (PubMed) (n=2,079)
Embase (Ovid) (n=4,908)
EconLit (n=6)

Web of Science (n=3,764)

Records removed before
screening:
Duplicate records removed
(n=11,014)

Records identified from:
Handsearching: (n=7)
Reference list checking: (n=1)

Scopus (n=1,506)
- PsycINFO (n=1,443)
- CINAHL (n=1,957)
- CENTRAL (n=1,394)

Identification

Total: (n=8)

.

) |

Records screened at ti/ab:

Records excluded at ti/ab:
(n=8,525)

(n=9,189)
v

Records sought for retrieval:
(n=664) (n=3)

Records not retrieved:

.

Records assessed for
eligibility at full paper:
(n=661)

Screening

Records excluded at full paper:
Total: (n=617):

Wrong study design (n=195)
Infant outcomes only (n=132)
Wrong population (n=73)
Conference abstract only (n=63)
Duplicate (n=44)

Protocol only (n=39)

Systematic review (n=28)
Wrong intervention (n=19)
Commentary (n=16)

No extractable data (n=8)

Studies included in review:

A

(n=29)

[ Included ] [

FIGURE 1.
PRISMA flow diagram.

Abbreviations: PRISMA, preferred reporting items for systematic reviews and meta-analyses; ti/ab, title/abstract.

5 quasi-experimental studies, 3 were rated at unclear risk of
bias, and 2 at high risk because of issues with outcome mea-
surements between historical controls and the intervention
population®® or incomplete follow-up (Figure 2B).®*

Outcomes

Most studies reported on parental stress, anxiety, or depres-
sion (N=17, 58.6%), including 7 educational,38-4143-45
6 probiotics,>***275*57 and 4 studies of other types of inter-
ventions.®*®27%* Seven studies reported on parental quality of
life,1548:49,51.55-57 4] involving probiotic interventions. Other
reported outcomes included a diverse range of parental

4

measures, such as caregiving burden, parent-infant interac-
tion, parenting confidence and bonding, which are summa-
rized in Table 1 and described in the narrative synthesis.

Findings From Educational Interventions

Of the studies reporting on educational interventions, 3
assessing parental stress>®™*° and 1 assessing parental
anxiety*? were included in a pooled meta-analysis because
stress and anxiety are often linked®® and measure adverse
emotional response to stressors, such as excessive infant
crying. In line with previous research,”® pooling them
increased the number of studies included and hence the
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(A)

Intention-to-

treat Unigue ID Study ID C Outcome Weight D1 D2 D3 Da D5 Overall
1 Sung2014 Probiotic Placebo EPDS NA ® O ! ! ! @ @ rtowrisk
2 Gerasimov2018  Probiotic Vitamin D3 EPDS NA ® 06 ' ® O ! someconcerns
3 Baldassarre 2018 Probiotic Mixture Placebo QoL by VAS NA ® ' © ' © @ @ ieneisk
4 Keefe 2006 Homebased intervention p Standard of care PSISF NA 1 r © O © @
5 lacovou 2018 Low-FODMAP diet Typical Australian diet DASS NA ® © 0 ! @ D1 Randomisation process
6 Szajewska2013  Lactobacillus reuteri Placebo Qol by VAS NA ® © © ' © @ D2 Deviations from theintended interventions
7 salisbury 2012 Family-centered treatment Standard Care BDI NA ® ' e ' O . D3 Missingoutcome data
8 Alikhalili 2023 Education programme Routine care 8BS NA 1 ! . 1 ! @ D4 Measurement of the outcome
9 McKenzie1991  Advice Empathy Maternal distress NA 1 . ® 0 ! . D5 Selection of the reported result
10 Parkin 1993 Management techniques; ¢ General information and rea Anxiety by STAI NA ® © © ' © @
1 Lim 2014 THB Standard Care PSI-SF NA ® 0 r @ O
12 Maldonado-Lobon 2 Probiotic simethicone Parent mood NA ' 9 ® ' ® O
13 Mi2014 Probiotic Placebo EPDS NA "' 9 ® ' O @
14 Turco 2021 Probiotic Standard formula PedsQL NA ® © © ' © @
15 van den Boom 1994 Training/education No treatment Maternal interactive beh NA . ® 0 ! ! .
16 Carnes 2024 Specific touch Non-specific touch Confidencescore NA ® 66 ' & O
17 Chen 2021 Probiotic Mixture Placebo Pedsal NA ® 606 ' o O
18 Sahebkaram 2022  lavender oil aromatherapy Placebo (sweet almond oil ai EPDS NA ‘ . . ! . @
19 Montazeri 2022 Counselling servicesas usual MIAQ NA ® ' © ' o @
20 Jordan 2006 Ranitidine pluscisapride Placebo; infant mental healt EMQ NA " @ ® ' © @

(B)

Xinias 2017
Wolke 1994
B Yes
B No
Novosad 2003 O Unclear
o NA
Long 2003

Gilkerson 2020

1 1 1 1
0 25 50 75 100

% response across domains

FIGURE 2.

Risk-of-bias assessments for (A) randomized clinical trials or (B) quasi-experimental studies assessed using either the Cochrane RoB2 tool or the JBI
RoB tool for nonrandomized, quasi-experimental studies.

Abbreviations: JBI, Joanna Briggs Institute; RoB, risk of bias.

Education/training Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Gilkerson (2020) -21.4 29.6 28 4.6 27.6 27 28.2% -0.90[-1.45, -0.34] —
Montazeri (2022) -37.7 38.4 18 -14.9 239 23 23.9% -0.72[-1.36,-0.08] I .
Lim (2014) -10 376 7 18.5 16.2 2 5.2% -0.72 [-2.35, 0.92]
Keefe (2006) 55 71 64 71 77.2 57 42.7% -0.21[-0.57, 0.14] —
Total (95% CI) 117 109 100.0% -0.55[-0.94, -0.16] S
Heterogeneity: Tau? = 0.06; Chi? = 4.87, df = 3 (P = 0.18); I> = 38% t t t t
Test for overall effect: Z = 2.79 (P = 0.005) -2 -1 0 1 2

Favours education Favours control

FIGURE 3.

Meta-analysis of the impact of education-based interventions on parental stress or anxiety. Three studies reported on stress levels that were all
based on PSI-SF scores. One study*® reported a PSAS anxiety score.

Abbreviations: PSAS, Postpartum Specific Anxiety Scale; PSI-SF, Parenting Stress Index—Short Form.

reliability of findings. The resulting meta-analysis (SMD —0.55,95% CI —0.94 to —0.016, P = 0.005) with mod-
(Figure 3) found that parents who received educational erate heterogeneity (I = 38%). The effect size was moder-
interventions had lower stress or anxiety than controls ate with the use of trim and fill, suggesting no publication
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bias. Further, the Begg and Mazumdar rank correlation (P =
0.50) and Egger et al’s test (P = 0.83) were not significant,
suggesting no evidence of publication bias (Supplemental
Figure 1). Following Cochrane recommendations,*® exclud-
ing the quasi-experimental study® from the analysis
yielded a similar effect size (SMD —0.35, 95% CI —0.67 to
—0.004, P=0.03), but reduced heterogeneity (I¥=1%)
(data not shown).

For educational interventions not included in meta-
analysis, 2 studies reported reduced maternal depression,
anxiety, and stress levels*** whereas 1 study reported no
significant effects on maternal depression.*®> Education-
based interventions were reported to reduce parental care-
giving burden.>”*"*” Except for a nonsignificant finding for
mother-to-infant bonding,40 educational interventions pos-
itively influenced parenting behaviors and mother-infant
relationships, including greater mother enjoyment of her
baby,41 a better mother-infant relationship,“'47 more sen-
sitive and co-operative parenting behaviors,*® reduced
maternal distress,*?> enhanced maternal self-esteem,*!
and improved knowledge*! compared with control groups.
Given the heterogeneity among the educational interven-
tions included in these analyses, an important question is
whether successful interventions shared methodological
components. To explore this, we conducted a secondary
narrative analysis of the 11 studies reporting parental ben-
efits (4 from the meta-analysis and 7 from the narrative
review). Table 2 presents the findings. All 11 successful
educational interventions combined information on infant
crying with guidance to support parental coping. More than
half the interventions (1) collected information through his-
tory taking and provided reassurance about the infant’s cry-
ing, health, and development; (2) gave parents evidence-
based guidance on the normal development of infant crying;
(3) discussed parenting methods for managing crying; (4)
presented evidence-based strategies to help parents to con-
trol their emotions and actions, support their well-being,
and enhance coping; (5) encouraged seeking social support;
and (6) provided parents with take-home materials to
reinforce the content of the clinic sessions.

Findings From Probiotic Interventions

Of the 11 studies reporting on probiotic interventions, 10
were included in separate meta-analyses (4 on parental
depression’®*%**>* and 7 on quality of life!>*®4951.55-
>7). No evidence of an effect of probiotic-based interven-
tions on parental depression was found compared with con-
trols (SMD —0.04, 95% CI —0.31 to 0.24, P=0.79), with
moderate heterogeneity between studies (I*=51%)
(Figure 4A). The effect size remained the same with the use
of trim and fill, indicating no publication bias. Further, the
Begg and Mazumdar rank correlation (P = 0.73) and Egger
et al’s test (P=0.14) were not significant, confirming the
lack of publication bias (Supplemental Figure 1). The single

PEDIATRICS Volume 158, Issue 5, November 2026

probiotic intervention study®® not included in the meta-
analysis reported significant improvements in parental
mood with Bifidobacterium breve CECT7263 (Bb) probiot-
ics alone compared with Bb plus Lactobacillus fermentum
CECT5716 probiotics or simethicone.

A separate meta-analysis found significant improvement
in parental quality of life after probiotic-based interven-
tions compared with controls (SMD 2.15, 95% CI 0.71-
3.60, P=0.004), although heterogeneity between studies
was high (I =99%) (Figure 4B). The effect size remained
large with the use of trim and fill, indicating no publication
bias. Further, the Begg and Mazumdar rank correlation (P =
0.08) was not significant; however, Egger et al’s test (P <
0.001) was significant, suggesting some publication bias
(Supplemental Figure 1). Excluding the quasi-experimental
study®’ did not change the findings, with the effect size and
heterogeneity remaining similar (SMD 2.24, 95% CI 0.72-
3.96, P < 0.001, I* =99%) (data not shown).

Findings From Other Interventions

No meta-analysis was possible for other intervention types.
The narrative evidence for the impact of massage/manual
therapy on parental outcomes was mixed: 1 study reported
no impact on parenting confidence or experience,59 another
reported improved parent-infant relationships,®® and a
third reported reduced stress, insecurity/helplessness,
and improved daily activities®® compared with control
groups. These studies were rated at some concerns (n=
1) or high risk (n=2) of bias. Findings for the impact of
other interventions were limited, with only 1 study avail-
able for each intervention type.

Safety and Economic Outcomes

No studies reported parent safety outcomes. Four studies (2
RCTs*>*! and 2 quasi-experimental studies*®*”) reported
on economic outcomes, all focusing on health care resource
use. One RCT reported fewer mother-infant unit admis-
sions,®! whereas another found reduced emergency depart-
ment visits, nonroutine pediatrician visits, and pediatrician
telephone calls following an education-based interven-
tion.*® One quasi-experimental study reported that parents
who received an education-based intervention had an aver-
age of 7 health care contacts over 3 months,3® whereas
another reported no difference in the number of doctor
or health visitor treatment contacts.*’

DISCUSSION

Many parents find prolonged, unexplained infant crying to
be stressful."®¢> This systematic review and meta-analysis
is the first, to our knowledge, to focus specifically on the
effectiveness and cost-effectiveness of “parental support”
interventions, which help parents of excessively crying
babies to manage their emotions and actions, increase their
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Moreno-Villares (2024) 4 3.1 55 3.3 2.3 57 25.9% 0.26 [-0.12, 0.63]
Total (95% CI) 238 235 100.0% -0.04 [-0.31, 0.24]
Heterogeneity: Tau? = 0.04; Chi? = 6.17, df = 3 (P = 0.10); I> = 51% _54 _52 3 é i
Test for overall effect: Z = 0.26 (P = 0.79) Favours probiotics Favours control
(B)
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Turco (2021) 174 0.9 124 19.6 1 117 15.2% -2.31[-2.64,-1.98] =
Sung (2014) -1.4 22.8 79 -4.1 21.1 75 15.2% 0.12 [-0.19, 0.44] r
Chen (2021) 13.7 13.7 96 8.8 12.9 96 15.2% 0.37[0.08, 0.65] m
Baldasarre (2018) 2.8 1.8 27 0.9 2 26 15.0% 0.98 [0.41, 1.56] =
Xinias (2017) 2.4 1.3 40 0.8 1.1 20 15.0% 1.28 [0.69, 1.86] -
Karaahmet (2025) 2.7 1.2 15 -1 1.1 16 14.1% 3.14 [2.04, 4.23] -
Szajewska (2013) 8.7 0.16 40 5.5 0.23 40 10.3% 16.00[13.42, 18.58] —_
Total (95% Cl) 421 390 100.0% 2.15 [0.71, 3.60] 2

H . 2 _ . 2 — 12 0, : : : :

Heterogeneity: Tau® = 3.55; Chi® = 405.51, df = 6 (P < 0.00001); I* = 99% 5o 0 ) 0 20

Test for overall effect: Z = 2.92 (P = 0.004)

FIGURE 4.

Favours control Favours probiotics

Meta-analysis of the impact of probiotics-based interventions on (A) parental depression or (B) family or maternal quality of life. Parental depression
outcomes were based on EPDS or HADS-D scores. QoL outcomes were based on PedsQoL, PQLS, or overall QoL scales.
Abbreviations: EPDS, Edinburgh Post-natal Depression Scale; HADS-D, Hospital Anxiety and Depression Scale; PedsQol, pediatric quality of life inventory;

PQLS, Postpartum Quality of Life Scale; QoL, quality of life.

well-being, and enable them to cope with their baby’s
crying.

Two main findings emerged. First, meta-analysis showed
that educational interventions reduced parental stress or
anxiety, with a moderate effect size. This finding indicates
that teaching coping strategies to parents can reduce the
emotional reactions involved in caring for a baby who cries
excessively. This result is potentially important because
frustration where parents cannot control emotional
responses to infant crying can trigger infant abuse.'®2°

The narrative analysis of educational interventions was
less consistent, with only 7 of 11 studies reporting parental
benefits, likely reflecting diversity in intervention compo-
nents or outcome measures. To clarify this, a secondary nar-
rative analysis explored the detailed methodological
components of the interventions found to help parents (4
from the meta-analysis and the 7 from the first narrative
analysis). More than half of these interventions taught strat-
egies to help parents to control their emotions and actions,
support their well-being, and encourage them to seek social
support. This finding aligns with evidence from observatio-
nal studies that parents of excessively crying infants often
worry that the crying is a sign the infant is il,°° blame them-
selves for causing the crying,®® feel guilty and emotionally
stressed,®”°® and withdraw socially because they fear dis-
approval.’” These results highlight the importance of
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addressing parental interpretations of crying in interven-
tions. They provide novel and promising findings regarding
the components likely to be needed in future interventions.
However, because the methods used were exploratory,
their main implication is to identify the need for prospective
studies to build on these findings.

The second main finding, from a meta-analysis of the
effect of probiotic interventions, indicated improvements
in parental quality of life with a large effect size. This effect
may reflect reductions in infant crying found in some of
these studies, thereby decreasing its adverse impact on
parents. However, probiotics did not improve parental
depression, suggesting that psychological benefits for
parents may require other interventions directly targeting
parents. Evidence for the impact of other interventions (eg,
manual/massage therapy, aromatherapy) remained lim-
ited, mixed, and inconclusive.

STRENGTHS AND LIMITATIONS

Strengths of this review include the use of an extensive,
inclusive, and up-to-date search strategy: all database
searches were conducted from inception to April 8, 2025,
without restrictions on date, language, or study design.
To minimize reviewer error and bias, 2 reviewers were
involved in all steps of the systematic review process, in line
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with Cochrane guidance. Multiple tests for study or publica-
tion bias had largely negative findings. Previous systematic
literature reviews (SLRs) in this area have examined inter-
ventions targeting infant crying or infant safeguarding, but
none specifically assessed ways to support parents of exces-
sively crying babies. Nine SLRs were identified that
included parental outcomes as secondary or other out-
comes of interest, with search dates ranging from April
2012 to May 2023.°°"77 Most assessed a single intervention
type: educational (n=4),’%’*7%77 manual therapy (n=
2),”%72 probiotics (n=1),”° or dietary modifications (n =
1).”3 The number of studies reporting on parental outcomes
included in these SLRs ranged from 0 to 12, with some SLRs
seeking but not finding relevant data. In sum, this SLR pro-
vides the most comprehensive and up-to-date analysis of
the evidence on providing parents with support to help
them manage their emotions and actions, increase their
well-being, and help them to cope with excessive infant
crying.

Several limitations should be noted when considering
our findings. Many studies failed to measure similar enough
parental outcomes to be pooled in meta-analysis. All studies
raised some methodological concerns, whereas 6 were
rated at an overall high risk of bias. Parental outcomes were
sometimes poorly defined, and group sizes were typically
small. Baseline characteristics were not widely or compre-
hensively reported, with ethnicity reported in only 5 stud-
ies. Only 2 studies were multinational, limiting the
generalizability of findings. Several studies calculated group
sizes using their primary outcome measure of infant crying,
including parental outcomes only as secondary measures
and thus may have been statistically underpowered. Only
7 studies randomized parents or mother-infant dyads
rather than infants alone. Follow-up periods were limited,
ranging from 7 days to 7 months. Several RCTs were
unblinded or single blinded.

These findings highlight the need for methodological
improvements in future research. This was expected, partly
because many of the studies predated recent improvements
in methodological rigor. Importantly, however, the consis-
tency of the findings from meta-analyses reported here
makes it improbable that the 2 main findings of this system-
atic review are due to these methodological deficiencies.

GAPS IN THE EVIDENGE

As well as the main findings, several gaps in the evidence
and associated goals for future research were identified.
No studies reported on core parent safety outcomes,
revealing a substantial dearth of evidence on critical
adverse events such as illness, hospitalization, and employ-
ment. Economic evidence was limited to 4 studies, and no
cost-effectiveness analyses were found. Some studies
grouped “parents” without distinguishing between mothers
and fathers; only 3 reported outcomes specifically for

PEDIATRICS Volume 158, Issue 5, November 2026

fathers. Because fathers and male partners are dispropor-
tionately responsible for infant abuse,’ they need to be dis-
tinguished. No comparative real-world (observational)
studies were identified. As noted, the educational interven-
tions included were diverse in content, delivery, and inten-
sity. Although common components of successful
educational interventions were identified, our exploratory
analyses do not clarify which components, alone or in com-
bination, are most cost-effective, pointing to the need for
further research to confirm their importance.

Future studies using standardized, evidence-based
parental outcome measures, particularly relating to paren-
tal mental health, emotions, cognitions, behaviors, and qual-
ity of life, are needed because this would allow evidence to
be combined in meta-analyses. Research uncovering the
processes that link parental emotions and cognitions with
behaviors and providing independent assessments of
parental behavior would further strengthen the evidence
base. Determining whether interventions should target
infants, parents, or both remains an important question.

CLINICAL IMPLICATIONS

This review found that educational interventions are effec-
tive in reducing parental stress or anxiety, implying that
that these interventions should be considered as part of
routine support for families presenting with excessive
infant crying. The UK National Institute for Health & Care
Excellence (NICE) has published recommended guidelines
for clinical interventions suitable for this purpose.”®°
Resources, including education for front-line health care
professionals, may be needed to allow these recommenda-
tions to be delivered.

The UK NICE guidelines advocate a “stepped” approach
to the provision of clinical interventions, such that low
intensity, cost-effective services are provided where suit-
able, with more intensive services reserved for cases with
additional needs. With that in mind, clinicians may consider
directing parents of excessively crying infants to one of the
well-established websites designed to provide information
about infant crying, including the peak and soothing-resist-
ant bouts in the first 3 months found in normally developing
infants (see Supplementary Table 3). Although not designed
to enhance these parents’ coping strengths, these websites
offer evidence-based information about the normal devel-
opment of infant crying, which is one of the components
of successful educational interventions identified here.
There is evidence, albeit from a single study, that around
50% of parents challenged by their baby’s crying find
website-presented information of this sort sufficient to pro-
vide reassurance and meet their needs.??

Probiotics are not endorsed for routine use by medical
authorities, but this review provides evidence that
they may improve parental quality of life, although not
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depression. Clinical judgment will be needed to decide
these findings’ implications for treatments.

CONCLUSIONS

Educational interventions for parents and probiotic inter-
ventions delivered to infants or mothers offer promise
for improving parental outcomes in families with exces-
sively crying babies. Additional adequately powered con-
trolled trials, employing standardized evidence-based
interventions, and parental measures in
adequately sized groups, together with health-economic
analyses, are needed to advance clinical decision-making
and service provision.

outcome
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