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Objectives: The aim of this systematic review and meta-analysis is to assess and compare
the effectiveness of manual therapy in alleviating infant crying, a common symptom of
nocturnal crying (NC) and infantile colic (IC).

Methods: Total effective rate, crying time and adverse events were used as outcome in-
dicators. To assess the quality, the risk of bias was determined for each study by two au-
thors, using the Cochrane Collaboration’s risk of bias tool. RevMan 5.0 was used for data
analysis. A total of 98 articles were identified from 6 electronic databases.

Results: Among them, twenty-seven studies which included 13 NC and 14 IC were in-
cluded. Meta-analysis showed favorable effects tuina therapy on total effective rate (TER)
of NC (RR: 1.20 [95% CI 1.05 to 1.37], p = 0.007), chiropractic therapy on crying time
change of IC (SMD: -0.83 [95% CI -1.61 to -0.06], p = 0.04) and massage on total cry-
ing time of IC (SMD: -0.86 [95% CI -1.09 to -0.63], p < 0.00001). This systematic review
compares different manual therapies for the treatment of NC and IC. While tuina, chiro-
practic, and massage show results in alleviating symptoms, the overall evidence remains
limited due to the low quality and heterogeneity of the included studies.

Conclusion: Therefore, further high-quality research with unified control groups is needed
to establish manual therapy as a recommended treatment option for NC and IC. Protocol
registration number is CRD42022348143 01/08/2022.
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INTRODUCTION

Crying is a typical and natural occurrence in healthy infants,

throughout the night until dawn the next day, even though it is
a normal symptom during the day. NC is a term used in tradi-

tional medicine, while in modern medicine, the occurrence can

nonetheless, it often prompts parents to seek medical care for
their child. Inconsolable crying can be particularly challeng-
ing for parents as conventional soothing techniques may be
ineffective, leading them to feel inadequate in their parenting
skills and increasing their distress [1, 2]. Infant crying is often
associated with a condition such as nocturnal crying (NC) or
infantile colic (IC) and is rarely investigated as an independent
symptom [3]. NC is defined as when infants and toddlers con-

tinue to cry intermittently at night. In severe cases, it can persist

correspondingly define sleep disorders, behavioral disorders, or
colic. Studies from the literature were identified by searching for

» «

“excessive crying,” “nocturnal crying,” and “night crying” Cry-
ing in infants has been studied mainly in relation to the pres-
ence of IC [4]. The prevalence of IC varies depending on the
geography and definitions used and affects 4% to 28% of infants
worldwide during their first months of life [5]. Most available
definitions of IC focus on the length of time a baby cries and/or

the impact it has on their caregivers [6]. The most commonly
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used definitions of IC are Wessel's rule of three or the Rome cri-
teria, of which the latest revisions emphasize the inconsolable
nature of crying rather than the duration of crying [7]. NC and
IC share similarities, such as unexplained inconsolable crying,
but the former occurs exclusively at night. In modern medicine,
IC is considered a behavioral condition that can be resolved on
its own, while NC in traditional medicine is classified as a dis-
order that requires treatment [8-10].

Inconsolable crying of infants can cause significant stress
and can have an adverse physiological, emotional, and psycho-
logical impact on both infants and their parents [7, 11, 12]. In
traditional Chinese medicine (TCM), herbal medicine, tuina
therapy, and acupuncture according to pattern identification
are used for NC and most symptoms improve within 2 weeks
during treatment [4, 13]. Modern medicine assumes that IC
has multifactorial causes, with maternal, paternal, infant, and
environmental factors all playing a role. Due to the multifacto-
rial nature of IC, there is currently no established standard for
its management and the available treatment options mainly
focus on alleviating symptoms. Western medicine recommends
interventions such as nursing, feeding, medication, or probi-
otic supplementation, but these therapies have not been widely
recognized as having evidence-based support and have demon-
strated limited efficacy [14-16].

As a safe approach to treating inconsolable crying, parents
and families are increasingly accepting manual therapy and the
approach has been integrated into the healthcare sector [17]. In
traditional medicine, tuina or chuna (Korean) is a representative
manual therapy. Tuina or chuna is a manipulation treatment
that focuses on biomechanical function, diagnostics, pathol-
ogy, and theories to balance orthopedic structure and function.
This technique works by targeting the meridians throughout
the body, correcting structural displacements, and recommend-
ing exercises based on symptoms and functional assessments.
Based on these characteristics, tuina or chuna, which not only
alleviates symptoms of NC but allows the growth and develop-
ment of infants, has been used in NC [18, 19]. The applications
of manual therapy in modern medicine are diverse and include
techniques such as baby massage, chiropractic, osteopathy, spi-
nal manipulation, and craniosacral therapy. While studies on
manual therapy and IC have shown positive results that support
its moderately safe use, there is currently no consensus on the
most effective manual therapy approach for this condition [7].

To date, a total of three systematic reviews on manual

therapy for crying infants, one examining NC and two IC have
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been performed [4, 17, 20]. In the review of NC studies, only
two randomized controlled trial (RCT) studies were included
in the review. Both IC reviews have had a small number of RCT
studies included; of these one was a review of crying with obvi-
ous causes, including colic and other aftereffects. Additionally, a
meta-analysis was conducted using both IC reviews, and a limi-
tation was raised such that the intervention was not subdivided
to include manual therapy interventions in the studies in which
the meta-analysis was performed.

The purpose of this systematic review was to examine and
compare the efficacy of manual therapy in infant crying, a com-
mon symptom of NC and IC. We also provide a review of meta-
analyses of studies evaluating the efficacy of manual therapy
for the treatment of NC and IC. The meta-analysis stratified
patients according to intervention to increase the precision of

the review.

MATERIALS AND METHODS

1. Inclusion and exclusion criteria

1) Study types

Only parallel-group RCTs evaluating the efficacy of manual
therapy for the treatment of NC and IC were included. We ex-
cluded cross-over studies to reduce the risk of potential bias.
There were no limitations in the publication language of the
study.

2) Participant types

Studies involving infants and children who were assessed by
clinicians as experiencing crying events, defined as ‘nocturnal
crying, ‘crying excessively, ‘night crying; or ‘infantile colic;, were
included.

In the NC analysis, all definitions of unexplained crying were
eligible for inclusion in this review. Children of all ages, espe-
cially infants and toddlers, were included. Children with colic
were excluded unless the study indicated that the time of day at
which the colic occurred was at night or during the night.

In IC, only infants with colic aged 0 to 25 weeks were includ-
ed. The infants with colic were assessed by the physicians and
were defined as ‘crying excessively. As there is no consensus on
the criteria for excessive crying, we accepted all definitions of

excessive unexplained crying for inclusion in this review.



Comparison of Effectiveness of Manual Therapy for Infant Crying

3) Types and controls of intervention

For treatment interventions, studies that included active in-
terventions consisting of manual therapies of tuina (or chuna),
massage, chiropractic, osteopathy, and acupressure were in-
cluded for the treatment of infants with NC and IC. As control
interventions, all types of controls that included no treatments
were included. However, studies using manual therapy as a con-

trol were excluded.

4) Outcomes measures

NC is a concept that appears mainly in Asian countries, and
the total effective rate (TER) was selected as the outcome index
because most of the related studies were conducted in China. In
NC, the primary outcome was an improvement in the clinical
symptoms of NC after treatment, measured using TER. In IC,
the change in hours of crying per day and the mean crying time
per day were the primary outcomes. The secondary outcome

was the infantile colic score (ICS).
2. Literature search

We comprehensively searched the following six electronic
databases from their inception date to July 2022: Medline (via
PubMed), EMBASE (via Elsevier), Cochrane Central Register
of Controlled Trials, China National Knowledge Infrastructure
(CNKI), Research Information Sharing Service, and Oriental
Medicine Advanced Searching Integrated System. In addition,
we reviewed the reference lists of the relevant studies and used
Google Scholar to include as many eligible studies as possible.
We set the search strategy as comprehensively as possible af-
ter consultation with pediatric specialists. The detailed search
strategies for each database and the search results are presented
in the Supplementary Table S1-S6. Searches were performed

without restriction by year.
3. Data selection and extraction

All studies identified from the databases and from other
sources were imported into an Excel 2016 worksheet (Micro-
soft, Redmond, WA, USA). After the duplicates were removed,
the titles and abstracts of the articles were reviewed for the first
inclusion round. For the initially included studies, the full texts
were retrieved and reviewed to confirm final inclusion. For the
finally included studies, we extracted the following basic infor-

mation (author and country, publication year, study setting),

sample size, details of participants, treatment and control inter-
vention, details of the manual therapy used, outcome measures,
and results. Study selection and data extraction were indepen-
dently conducted by two researchers (U], HI) and any disagree-
ment was resolved by discussions with another independent
researcher (KH). If the data were ambiguous or insufficient, we
contacted the authors of the included studies by email, if pos-
sible.

4. Quality/risk of bias assessment of the included studies

The quality of the included studies was evaluated using the
Cochrane Collaboration risk of bias (ROB) tool; each domain
was classified as high risk (H), low risk (L), or unclear (U).
Two researchers (U], HI) assessed each study and discussed the
results. If there was any disagreement, a third researcher (KH)
made the final decision as an independent arbitrator. The fol-
lowing seven domains were evaluated: sequence generation,
allocation concealment, blinding of participants and research
personnel, blinding of outcome evaluation, completeness of
outcome data, selective outcome reporting, and other biases.
For blinding of participants and research personnel in the stud-
ies, considering that the participants receiving the intervention
were infants or children and all interventions consisted of man-
ual therapy, we evaluated the study as low risk when it clearly

stated that the parents of the participants were blinded.
5. Data analysis

Descriptive analysis of the details of the participants, treat-
ment and control interventions, and results of the included
studies were conducted. In particular, the meta-analysis was
performed using Review Manager software (version 5.4; Co-
chrane, London, United Kingdom) if two or more studies used
the same type of treatment and control intervention with the
same outcome measures. Continuous and binary outcomes
were evaluated, and the data are presented as the mean differ-
ence or standardized mean difference (SMD) and risk ratio
(RR) with their 95% confidence intervals (CI). Heterogeneity
between the studies was assessed using both the y” test and the
I’ statistic; specifically, 50% < I* < 75% and I > 75% were con-
sidered to indicate substantial and considerable heterogeneity,

respectively.

www.journal-jop.org 287



Ui Jin Park, et al.

RESULTS

1. Study selection

Initially, as the clear distinction between NC and IC was am-
biguous, we conducted a literature search for both two simulta-
neously, and finally selected the RCT and then divided the par-
ticipants into the NC and IC groups. Our search terms yielded
98 records: 25 from the Cochrane Library, five from EMBASE,
and 41 from PubMed. Twenty-five patients were obtained from
CNKI. Two studies were extracted from Korean databases. Af-
ter removing duplicate studies, 27 records were screened. Based
on the respective titles and abstracts, 31 records were excluded.
We retrieved and reviewed 40 full articles. After a full-text
review, 13 records were excluded. six articles were not random-

ized clinical trials, one article was a protocol, three did not meet

the inclusion criteria for several reasons, and only two studies
provided a summary but did not publish a full paper, and one
article was incomplete. In total, we included 27 RCTs (Chinese:
n = 13; English: n = 14), comprising 13 NC and 14 IC studies
(Fig. 1).

2. Study characteristics

1) Study settings

In the NC group, all included studies were published in Chi-
nese in China from 2005 to 2022. In the IC group, all included
studies were published in English: four were conducted in Iran,
three were conducted in Turkey, and two were conducted in
Denmark and the UK, respectively. One study each was con-

ducted in Spain, Norway, and Finland, respectively.

[ Identification of studies via databases and registers ]
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2) Participants

In the NC group, the ages of the children ranged from
1 month to 6 years old. In the IC group, the ages of the infants
ranged from 1 to 3 months. The mean age and duration of the
disease were not calculated, as some studies did not provide the

relevant information.

3) Intervention

In the NC group, several types of interventions were applied.
Tuina was used in seven studies. Tuina was combined with
TCM in five studies. Tuina with active controls such as chiro-
practic, moxibustion, patching, ear compression, and Western
drugs were used in five studies. Only one study used chiro-
practic therapy alone as an intervention. In the control group,
six studies with TCM were the most common. In two studies,
western drugs were used in the control group. In the remaining
studies, various controls such as abdominal hot compresses,
patching, ear compression, psychological counseling, and moxi-
bustion were used.

In the IC group, massage and chiropractic therapy were
mainly used as an intervention in each of the five studies. Os-
teopathic therapy and reflexology were used in two studies,
respectively. Acupressure was used in one study. Seven studies
without treatment in the control group were the most com-
mon and three studies used rocking as a control intervention.
Dimethicone, a crib vibrator, placebo, and routine training were

used in one study each.

4) Outcome measures

In NC, with regard to the assessment of the outcomes, all
studies reported the TER. For assessment with the TER, partici-
pants were classified according to the degree of improvement in

crying symptoms as “cured” (N1), “markedly improved” (N2),

“improved” (N3), or “non-responder” after treatment. The
TER was calculated using the following formula: TER = (N1 +
N2 + N3)/total sample size. However, if “treated” (N1) was not
mentioned, it was classified as N2, N3, and “non-responder”,
and the TER formula was TER = (N2 + N3)/total sample size.
In the IC group, except for one study, the crying time was used
as an outcome index. Crying time was defined as the total cry-
ing time, the mean change, and the reduction rate of the crying
time. Subsequently, sleeping time, ICS, and number of crying

episodes were used.
3. Quality/risk of bias for the included studies

Fig. 2 and 3 shows the details of the ROB for all studies. Ex-
cept for ten studies, all reported sequence generation using ade-
quate methods such as computer program random sequencing,
random number generators, and blocked randomization. With
regard to the allocation concealment methods, only nine studies
were performed using the sealed envelope method to determine
the group, with a low ROB. However, in the NC group, the 13
studies did not report on the method of concealment of alloca-
tion. Regarding blinding of the participants’ parents, only four
studies in the IC group were rated as low risk and all NC studies
were rated as high risk. Seven RCTs only in the IC group clearly
reported that the statistician was blinded and all NC studies did
not describe blinding of outcome assessment. Regarding in-
complete outcome data, 21 RCTs were evaluated as having low
risk because they had no missing data or few missing data, and
the number and reason for attrition were clearly reported in
each group and were similar between the groups. The remain-
ing studies were considered high-risk and were all IC studies.
Regarding selective outcome reporting, if it was not possible to

locate and examine the protocols of any of the selected studies,

Random sequence generation (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias) _:_

Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

Other bias

0% 25%

50% 75%  100%

- Low risk of bias El Unclear risk of bias

Bl High risk of bias

Figure 2. Risk of bias.
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in response, we discerned ROB by analyzing the methods that
were reported in each study. A total of nine RCTs were rated as
low risk. Other sources of bias, for all studies, were evaluated as

low risk.
4. Intervention effects

The main results of the included studies are summarized in
Table 1 [21-33] and Table 2 [34-47]. For the 27 studies included
in the table, the results of the intervention were classified into
four categories: positive (P), negative (N), neutral (NS), and
non-assessable. A meta-analysis was conducted on the effect of
the sole interventions of tuina, chiropractic manipulation, and

massage.

1) Meta-analysis of the TER outcomes on tuina therapy

A total of 13 studies in NC investigated the effectiveness of
tuina massage in NC TER. In six RCTs involving seven trials
with 616 participants, the meta-analysis showed favorable ef-
fects of tuina therapy on NC TER outcomes compared to the
control group (RR: 1.20 [95% CI 1.05 to 1.37], p = 0.007, Fig. 4).
The I’ statistic showed substantial heterogeneity (I* = 61%).

2) Meta-analysis of the change in crying time with the
chiropractic intervention

A total of four studies in the IC investigated the effectiveness
of chiropractic interventions in modifying crying time. In the
four RCTs involving 351 participants, the meta-analysis showed
favorable effects of chiropractic therapy on the change in IC
crying time compared with the control group (SMD: -0.83 [95%
CI -1.61 to -0.06], p = 0.04, Fig. 5). The statistic I’ showed sub-
stantial heterogeneity (I = 66%).

3) Meta-analysis of total crying time using the chiropractic
intervention

A total of three IC studies investigated the effectiveness of
chiropractic manipulation on total crying time. In the three
RCTs involving 327 participants, a meta-analysis of the change
in IC crying time showed that chiropractic therapy was more
effective than that in the control group (SMD: -0.15 [95% CI
-0.63 to 0.34], p = 0.55, Fig. 6). The I* statistic did not indicate
heterogeneity (I* = 0%). However, there was no statistically sig-
nificant difference in the change in the overall crying time of
the IC group.
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Table 1. Summary of the NC stuidies included in the review

Author, Sample size Types of Manual therapy group Control group (No.
year (M/F) disease (No. of participants) of participants) LS Results
Jiao 2016 132 (66/66) Hyperactivity of ~ Tuina (44)/tuina + Patching (44) 1) TER** 1)P/P
[21] heart-fire patching (44) 2) Tongue coating 2)N/P
Wang 2015 70 (35/35) NR Tuina + TCM (35) TCM (35) TER* P
[22]
Cai 2017 60 (33/27) NR Tuina + western drugs ~ Western drugs ~ TER** P
[23] (30) (30)
Li 2017 [24] 100 (52/48) NR Tuina (50) TCM (50) IERGE P
Cheng 2018 86 (41/45) NR Tuina + TCM (43) TCM (43) TER** P
[25]
Mai 2018 200 (114/86) NR Tuina + TCM (100) TCM (100) 1) TER* 1P
[26] 2-1) Number of night crying 2-1)P
2-2) Total sleep time 2-2) P
Hwang 2019 58 (31/27) NR Tuina (29) TCM (29) 1) TER* 1P
[27] 2) TCM 2-1)P
2-1) Main symptom score 2-2)P
2-2) Secondary symptom score 31)P
3) BISQ 3-2)P
3-1) Sleep duration (night-time) 3-3)P
3-2) Sleep duration (day-time) 34)P
3-3) Night-time awakening
3-4) Number of night waking
Chen 2019 65 (31/34) Nocturnal crying Tuina + ear Ear compression 1) Sleep duration 1)P
[28] of stunted compression (32) (33) 2) Number of night crying 2)P
children SIERCE 3)P
Wang 2020 60 (32/28) Spleencold gi  Tuina (20)/tuina + Moxibustion (20) 1) Clinical efficacy 1-1) N/P
[29] stagnation moxibustion (20) 1-1) Cure rate 1-2) NS/P
1-2) TER* 2)N/P
2) Main symptom score 3)N/P
3) Secondary symptom score
Fan 2021 90 (45/45) Spleen cold i Wenzhong Jianpi tuina  Personal 1) TER* 1) P/P
[30] stagnation (30)/conventional counselling 2-1) The scores of overall symptoms ~ 2-1) P/P
tuina (30) (30) 2-2) The scores of main symptoms 2-2)P/P
2-3) The scores of minor symptoms ~ 2-3) P/P
Fu 2021 [31] 90 (47/43) Spleencoldgi  Tuina + TCM (45) TCM (45) 1) TER** 1P
stagnation 2) TCM 2)P
3) BISQ 3-1)P
3-1) Sleep duration (night-time) 3-2)NS
3-2) Sleep duration (day-time) 3-3)P
3-3) Number of night waking 3-4)P
3-4) Night-time awakening
Li2021 [32] 42(19/23) NR Tuina + TCM (21) TCM (21) TER** P
Huang 2022 440 (218/222) NR Tuina (110)/ Abdominal hot 1) TER* 1) NS/NS/P
[33] chiropractic therapy compress 2-1) Modified PSQI 2-1) P/P/P
(110)/tuina + (110) 2-2) Modified SDSC 2-2) P/P/P
chiropractic therapy 3-1) The spending time to fall asleep  3-1) P/P/P
(110) 3-2) Total sleep time 3-2) NS/NS/P
3-3) Number of night crying 3-3) P/P/P
4) TCM 4-1) NS/NS/P
4-1) Crying at night 4-2) NS/NS/P
4-2) Anorexia 4-3) NS/NS/P
4-3) Irritability

TCM, traditional Chinese medicine. *TER = N1 + N2 + N3/total sample size, **TER = N2 + N3/total sample size.
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Table 2. Summary of the IC stuidies included in the review

Author. vear Sample size Manual therapy group Control group Outcome Measures Results
Y (M/F) (No. of participants) (No. of participants) (O/A)
Wiberg 1999 41 Chiropractic spinal Dimethicone (16) Mean change in crying time P
[34] manipulation (25)
Huhtala 2000 58(32/26) Massage (28) A crib vibrator (30) Mean decrease total crying NS
[35]
Olafsdottir 72 Chiropractic spinal Placebo (31) Length of crying NS
2001 [36] manipulation (41)
Hayden 2006 25 Ostheopathic therapy (13)  No treatment (12) 1) Mean change in crying time 1P
[37] 2) Mean change in sleeping time 2)P
Arikan 2008 70 (42/28)  Chiropractic spinal No treatment (35) Length of crying P
[38] manipulation (35)
Miller 2012 78 Chiropractic spinal No treatment (22) Mean change in crying time 1) P/P
[39] manipulation (blinded)
(30)/chiropractic spinal
manipulation (unblinded)
(26)
Sheidaei 2016 100 (52/48)  Massage (50) Rocking (50) 1) Length of crying 1HP
[40] 2) Length of sleep 2)P
3) Number of crying 3)P
4) Infant colic severity 4P
Nahidi 2017 100 (52/48)  Massage (50) Rocking (50) 1) Number of crying 1) P
[41] 2) Length of crying 2)P
3) Length of sleeping 3)P
4) Score of cry severity 4)P
Icke 2018 [42] 64 (43/30)  Reflexology (31) No treatment (33) ICS P
Mansouri 100 (48/52)  Massage (50) Rocking (50) 1) Number of crying 1P
2018 [43] 2) Length of crying 2)P
3) Length of sleep 3)P
Castejon- 54 (27/27)  Osteopathic therapy (29) No treatment (25) 1) Lengths of crying 1P
Castejon 2) Lengths of sleep 2)N
2019 [44] 3) Colic severity (ICSQ) 3)P
Holm 2021 185 (90/95)  Chiropractic spinal No treatment (89) 1) Length of crying (95% Cl) 1) NS
[45] manipulation (96) 2) Numbers needed to treat based on 2) NS
improvement of at least 1 h of crying 3-1)NS
3-1) Length of sleep (95% Cl) 3-2) NS
3-2) Hours when awake and content
(95% Cl)
Karatas 2021 40 (25/15)  Reflexology (20) No treatment (20) 1)ICS 1-1)P
[46] 1-1) Cow’s milk/soy protein intolerance 1-2)P
1-2) Immature gastrointestinal system 1-3)P
1-3) Immature central nervous system 1-4)P
1-4) Difficult infant temperament 1-5)P
1-5) Problem infant + parent-infant 2)P
interaction
2) Length of crying
Moghaddam 114 (59/55)  Massage (38)/acupressure  The routine training 1) ICS 1) NS/P
2022 [47] (38) (38) 2-1) Length of sleep 2-1)P/P
2-2) Length of crying 2-2) P/P
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tuina control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random, 95% CI
Fan 2021 29 30 16 30 94% 1.81[1.29, 2.55] -
Fan 2021 24 30 16 30 82% 1.50[1.03,2.19]
Huang 2022 84 110 82 110 19.3% 1.02[0.88,1.19]
Hwang 2019 26 29 20 29 12.2% 1.30[0.99,1.71]
Jiao 2016 38 44 30 44 142% 1.27 [1.00, 1.60]
Li2017 48 50 43 50 20.9% 1.121[0.98,1.27]
Wang 2020 18 20 18 20 158% 1.00[0.81,1.23]
Total (95% ClI) 313 313 100.0% 1.20 [1.05,1.37]
Total events 267 225
Heterogeneity: Tau= 0.02: Chi*=15.31, df= 6 (P = 0.02): F= 61 k t t U {
Tee;?fg?iv:rlgll e?f:ct' ZU=D§ ;:2 EP = 05030?.)d om0 o 0.0 01 ! 10 100
' ’ ’ Favours control Favours tuina
Figure 4. Meta-analysis of TER about tuina therapy.
chiropractic control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% CI IV, Random, 95% ClI
Holm 2021 15 1.7 96 -1 168 89 340% -050[-0.99,-0.01)
Miller 2012 -24 25 30 1 16 22 21.7% -1.40[-252,-0.29)
Olafsdottir 2001 -2 26 41 -23 27 31 196% 0.30[-0.94,1.54)
Wiberg 1999 27 15 26 -1 155 16 247% -1.70[-2.65,-0.75)
Total (95% ClI) 193 158 100.0% -0.83[-1.61,-0.06] |
Heterogeneity: Tau®= 0.40; Chi*= 8.86, df= 3 (P = 0.03); F= 66% ! t t t i
o N -100 -50 0 50 100
Testfor overall effect: 2= 2.10 (P = 0.04) Favours chiropractic Favours control
Figure 5. Meta-analysis of crying time change about chiropractic.
chiropractic control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random,95%Cl Year IV, Random, 95% CI
Olafsdottir 2001 31 27 41 31 27 31 14.8% 0.00 [-1.26,1.26] 2001
Arikan 2008 437 1.82 35 451 15 35 386% -0.14[-092 064] 2008
Holm 2021 42 275 96 44 217 89 466% -0.20[-0.91,051] 2021
Total (95% CI) 172 155 100.0% -0.15[-0.63, 0.34] ‘
Heterogeneity: Tau?= 0.00; Chi*= 0.07, df= 2 (P = 0.96); F= 0% = f t t {
o ~ -100 -50 0 50 100
Test for overall effect: 2= 0.59 (P = 0.55) Favours chiropractic Favours control
Figure 6. Meta-analysis of total crying time about chiropractic.
massage Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95%Cl Year IV. Random, 95% CI
Nahidi 2017 1.32 073 50 214 112 50 386% -082[1.19,-045 2017
Mansouri 2018 1.33 073 50 215 1.23 50 33.7% -0.82[1.22,-0.42] 2018
Moghaddam 2022 1.4 089 38 237 105 38 27.7% -0.97[1.41,-053] 2022
Total (95% CI) 138 138 100.0% -0.86 [-1.09, -0.63] "
Heterogeneity: Tau®= 0.00; Chi*= 0.33, df= 2 (P=0.85); F= 0% -_1 00 -5':0 ﬁ 5'0 100'

Test for overall effect: Z= 7.33 (P < 0.00001)

Figure 7. Meta-analysis of total crying time about massage.

4) Meta-analysis of total crying time following massage

interventions

A total of three studies in the IC group investigated the ef-
fectiveness of massage on total crying time. In the three RCTs

Favours massage Favours control

showed favorable effects of massage on the total crying time
of IC compared with the control group (SMD: -0.86 [95% CI
~1.09 to -0.63], p < 0.00001, Fig. 7). The I’ statistic did not re-
veal heterogeneity (I* = 0%).

involving three trials with 276 participants, the meta-analysis
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5. Adverse events

Only one study reported adverse effects (AEs) in infants with
NC [33]. In a study by Huang, the four groups reported the oc-
currence of AE such as redness and swelling, skin erosion, pain,
and fainting. In addition, the rate of AEs in the control group
was higher than in the treatment group. Four studies reported
that AEs occurred in the control group in infants with IC [34,
37, 39, 45]. These four studies reported AEs indicative of wors-
ening symptoms, such as increased crying in the control group.
No AEs were reported in three studies among infants with NC
[21, 30, 31] and in the four studies evaluating IC [40, 43, 44,
46]. The other 15 studies (9 NC and 6 IC) did not mention any
AEs.

Crying is a natural and physiological phenomenon in the
growth process of a child, although treatment is often recom-
mended as excessive crying can not only affect the child’s
growth but also may reduce the quality of life of the parents
who care for the child. Problems related to the crying of a child
include NC and IC. The two are very similar in that the exact
cause is unknown and unpredictable crying appears as the main
symptom. However, NC is explained according to the theory of
traditional medicine, which classifies it as a pathological disease
that requires treatment. Furthermore, NC can manifest itself
from newborns to children, with no specific age range, and is
typically active at night. Conversely, IC, as described in modern
medicine, occurs in newborns up to three months of age and is
characterized by incessant crying at all times of day and night.
Unlike NC, IC is considered a self-recovering behavior rather
than a pathology.

In complementary alternative medicine, diseases can be
treated with different interventions, including acupuncture
and herbal medicine, as well as manual therapy, such as tuina,
massage, and chiropractic maneuvers. In fact, previous studies
have reported that several manual therapy approaches and the
application of acupuncture have achieved significant results
in alleviating crying symptoms in children [4, 48]. However, a
systematic review on the effectiveness of tuina therapy in NC
was included in only two RCTs, whereas most studies showed a
limitation in terms of the risk of methodological distortion [4].
In addition, two systematic reviews evaluated the effectiveness

of manual therapy on crying in infants in relation to IC, both
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of which had a high risk of methodological distortion. Further-
more, one study included crying in children with identifiable
causes such as irritable bowel syndrome and difficulty breast-
feeding [17, 20]. Therefore, the objectives of our study were to
provide an update on the evidence supporting the efficacy of
manual therapy in NC and IC by supplementing the limitations
of previous studies, and to compare studies evaluating patients
with NCand IC.

The inclusion criteria for the participants in all IC studies
were infants aged 1-3 months. However, in the NC studies, the
age of the participants ranged from 1 month to 6 years and
differed across studies. This difference can be attributed to the
perspective of modern medicine, which considers crying epi-
sodes resolving when they begin at 15 days of age and naturally
end at 3-4 months of age. Conversely, NC specifically refers to
episodes of crying with unknown pathological etiology and the
age limit varied between different studies. In two studies, there
were no specific age inclusion criteria [22, 25], whereas some
studies excluded infants aged 1-3 months from their group of
participants [21, 33].

In the NC group, tuina therapy was used as an intervention
in all 13 included RCTs. In the IC, infant massage therapy, such
as chiropractic and nurturing touch, was used more often than
tuina therapy. This difference stems from the difference in the
theory underlying NC and IC. NC is a disease explained mainly
by traditional medical theories in Eastern countries such as
Korea and China, and tuina therapy is based on the same tra-
ditional medicine that has actively been used as a therapeutic
intervention. IC is a symptom described in modern medicine,
and massage, chiropractic, and osteopathic therapy are used
instead of tuina therapy. Of note, tuina therapy and chiropractic
manipulations share common features, such as manual treat-
ment using hands or various devices without relying on treat-
ments such as drugs, injections, or surgery. In the case of tuina
therapy in China, this technique is rooted in meridians and
acupuncture points and primarily involves massage that can be
seamlessly combined with other physiotherapy or acupuncture
practices. In contrast to chiropractic therapy, which focuses on
spinal adjustments, this method is primarily centered around
massage techniques, highlighting a distinctive approach. Chiro-
practic therapy involves the application of hands to the patient,
followed by a rapid high velocity, with moderate amplitude
aimed at the joints [49, 50].

In the outcome measures, NC adopted TER, a dichotomous

outcome, in all studies. TER is calculated as a ratio of the total
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number of people in each group who participated in the study,
excluding those who did not achieve a therapeutic effect, and is
the most commonly used outcome indicator in clinical studies
of traditional medicine. However, this outcome index is a com-
posite index; the criteria for evaluating effectiveness are often
self-designed and have been described in the existing literature.
Therefore, accurately assessing the effectiveness of a treatment
becomes a challenge with this indicator. Conversely, IC relies
on many continuous outcome indexes, such as crying time,
number of crying episodes, sleep time, and ICS, and of these,
the crying time was used as the most common outcome index.
This is because the study applied Wagner’s rule of three, which
is the standard for the diagnosis of IC, or applied an empirical
diagnosis of the severity of crying. This outcome index has the
advantage of being able to objectively grasp the progress of IC.
However, since the parents of the participating child directly re-
corded the crying time, there was a limitation on the possibility
of bias in which blinding could not be achieved when collecting
results.

AEs associated with manual therapy in the intervention
group of the selected study were reported in only one study
in the NC group. Symptoms of redness and swelling, broken
skin, pain, and fainting were reported, and the AE ratio of the
intervention group was lower than that of the control group.
However, there were no reports of AE in 15 studies. In addi-
tion, if participants dropped out during the study and the cause
was not accurately reported, a dropout due to side effects may
be suspected, which may lead to an ROB. Therefore, it is diffi-
cult to reach a definitive conclusion about the safety of manual
therapy for NC and IC.

This study had several limitations. First, it had a low level
of evidence for many of the RCTs included in the review based
on the Cochrane Collaboration assessment tool. Therefore, the
reported data were likely to be overestimated. Second, perfor-
mance bias when blinding of participants and research person-
nel was almost impossible due to the nature of the study whose
participants were infants and children. Third, two of the four
meta-analyses conducted showed statistical heterogeneity that
was not low at 61% and 66%, respectively. Therefore, there was
a limit to the effect size between each individual study that was
somewhat inconsistent. Furthermore, compared to a previous
systematic review, the interventions of the treatment group
were classified in the same group given the common interven-
tion involving manual therapy, although this allotment is limit-

ing as it did not have a matching control group. This reduces

the internal validity of the meta-analysis results and may reduce
the reliability of such results due to increased diversity.
Numerous studies were reviewed by comparing the effects
on NC and IC. Manual therapy was effective for both the treat-
ment of infants with NC and IC. However, given the inclusion
of a small number of RCTs having low levels of evidence, and
the lack of unity between the control interventions and the con-
trol groups, further research is required to address the impact

of these limitations.

This systematic review compared the inclusion criteria for
participants, the type of manual therapy used as treatment
interventions, and the outcome measures of infants with NC
and IC. The review demonstrated the effectiveness of manual
therapy, such as tuina, chiropractic, and massage therapy, for
the treatment of infants with NC and IC. However, many of the
included RCTs had a low level of evidence with no unified con-
trol group, the current evidence is insufficient to recommend
manual therapy as an evidence-based treatment option at pres-
ent. In the future, clinical studies must adopt a unified control

group with a high level of evidence.
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