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Abstract: Objective: To investigate the short-term and long-term efficacy of magnetotherapy and pediatric massage
in the treatment of infantile colic. Methods: A total of 120 neonates with sudden onset crying, bloating, and breast
refusal who met the diagnostic criteria for colic were retrospectively enrolled from September 2019 to September
2021. They were divided into a combination group, a magnetotherapy group, a pediatric massage group, and a control group based on different treatment methods (n=30 in each group). All cases were provided with conventional
nursing. Results: The short-term efficacy of the combination group was significantly better than that of the control
group. The difference was not statistically significant among combination, magnetotherapy, and pediatric massage
groups (P>0.05). In the long-term efficacy assessment, the total effective rate was 96.67% in the combination
group, 93.33% in the magnetotherapy group, 86.67% in the pediatric massage group, and 93.33% in the control
group. There was no significant difference among the groups (P>0.05). Neonates in the combination group had the
shortest crying relief time and the longest sleep duration after relief. This was followed by the magnetotherapy and
the pediatric massage groups (P<0.05). Neonates in the control group had longer crying relief time and shorter
sleep duration after relief than those in the combination group (P<0.05). From day 2 to day 7 of intervention, the
pain level of the combination group was decreased significantly. This was significantly lower than that of the control
group (P<0.05). Conclusion: Magnetotherapy combined with pediatric massage can improve neonatal colic, relieve
crying and pain symptoms, and improve sleep quality.
Keywords: Magnetotherapy, pediatric massage, neonates, infantile colic, pain, clinical efficacy

Introduction
Infantile colic, known as neonatal colic, is a
benign, self-limiting functional gastrointestinal
disorder. It is a common symptom of acute
abdominal pain in pediatric patients, mostly
caused by paroxysmal strong contractions of
the intestinal smooth muscle [1]. The disorder
is related to the gastrointestinal tract. Most
children have no physiological structural or biochemical abnormalities. Its etiology is related
to excessive intestinal gas, increased intestinal
peristalsis, abnormal gastrointestinal hormone
secretion, and dietary abnormalities [2]. Children with intestinal spasms often exhibit persistent crying, vomiting, abdominal distention
and tension, rolling over, flushed cheeks, and
leg flexion. Relief occurs after passing gas out
of the back passage [3]. Intestinal spasms can
interfere with newborn feeding. Excessive cry-

ing can interfere with the development of a
good mother-infant relationship and increase
the risk of caregiver depression. This can be a
key cause of breastfeeding disruption [4].
There is no clear standard for the management
of infantile colic. The available treatment option
is mainly symptom improvement. Western medicine advocates nursing, feeding, medication or
probiotic supplementation as interventions.
These therapies have not been recognized as
evidence-based and have shown poor efficacy
[5, 6]. Infantile colic belongs to the category of
“abdominal pain” in traditional Chinese medicine. It was first described in the book “Hundred
Questions for Infants” in the Ming Dynasty. This
book described the etiology and pathogenesis
of infantile colic. It advocated that both internal
and external therapies need to be performed in
the treatment of the condition. Magnetotherapy

Efficacy of magnetotherapy and pediatric massage
is an intervention which uses artificial magnetic
fields to act on meridians, acupuncture points,
and lesions to improve symptoms. Previous
studies in recent years have shown that magnetotherapy is effective in treating insomnia,
phlebitis, and cervical spondylosis [7, 8].
Massages are traditional Chinese medical
treatment. They are interventions of the practitioner using his or her hands by pushing, holding, pressing, and pinching the body surface of
the patient. The aim of massage is to dredge
the meridians, promote Qi and blood, and harmonize Yin and Yang. Studies have confirmed
that massages have a good effect on pediatric
fever and cough [9, 10]. There are many studies
on the clinical efficacy of massage, but only a
few studies on the combined application of
magnetotherapy and massage in infantile colic.
This study integrated the above intervention
methods to investigate the feasibility of magnetotherapy combined with pediatric massage.
This intervention provides new treatment methods for relieving infantile colic. This study provided data for improving the clinical symptoms
of infantile colic.
Materials and methods
General data
In this retrospective study, conducted from
September 2019 to September 2021, clinical
data included 120 neonates with sudden onset
crying, bloating, and breast refusal. These neonates met the diagnostic criteria for colic
according to the Rome IV Criteria for Functional
Gastrointestinal Disorders in infants. They were
enrolled and divided into a combination group,
a magnetotherapy group, a pediatric massage
group, and a control group according to different treatment methods (n=30 for each group).
The study was approved by the ethics committee of the First Affiliated Hospital of Gannan
Medical University (NCT01532657).
Inclusion criteria: (1) the neonates diagnosed
with colic according to the Rome IV Criteria for
Functional Gastrointestinal Disorders in infants
and presented with the corresponding clinical
symptoms; (2) the neonates with complete
medical records.
Inclusion criteria for the control group: the neonates born in our hospital with symptoms of
colic without special interventions.

7234

Exclusion criteria: (1) neonates with congenital
diseases such as congenital heart disease; (2)
neonates included in unfinished clinical studies; (3) neonates with Apgar score at birth ≤8
[11]; (4) neonates with a history of intrauterine
distress; (5) neonates diagnosed with surgical
acute abdomen; (6) neonates who were not
hospitalized.
Intervention methods
All neonates were provided with routine nursing. The following procedures were performed
in the combination group. (1) Auricular magnetic ear pellets (Suzhou Medical Supplies Co.,
Ltd.). One pellet was placed at bilateral Tianshu
acupoints and bilateral Feosanli acupoints of
the neonate and fixed with adhesive tape for 2
h each time. Two sessions were performed
twice a day, with appropriate pressure on the
beads during episodes of abdominal pain and
crying. (2) Reinforcing Pitu. The Pitu acupoint is
located on the radial side of the thumb. The primary nurses used the radial side of the thumb
to push along the radial side of the child’s left
thumb from the fingertip to the bottom of the
finger, 100 to 300 times for one session. (3)
Massage. The abdomen was massaged clockwise for 3 min, and the umbilicus was rubbed
for 2 min, followed by massaging from the radial side of the forearm, transverse crease of the
wrist to the transverse cubital crease in a
straight line for 1 min. The magnetotherapy
group received the same magnetotherapy as
the combination group. The pediatric massage
group was provided with the same massage
procedures as the combination group. The control group was provided with comfort, embrace,
and hot compresses on the abdomen. The
duration of intervention was 7 d for all four
groups.
Outcome measurement
(1) The short-term and long-term efficacy of the
four groups were classified as cured, improved,
and ineffective. Cured referred to the disappearance of abdominal pain symptoms, the
resumption of normal breastfeeding, and defecation. Improved referred to the reduction in
the frequency and duration of abdominal pain
episodes. Ineffective referred to no improvement in pain symptoms. Effective rate = (cured
cases + improved cases)/total number of cases
× 100%. The short-term efficacy was evaluated
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Table 1. Comparison of baseline data (χ±s)/[n (%)]
Combination
Pediatric
Magnetotherapy
group
massage
group (n=30)
(n=30)
group (n=30)
Gender
M
17
18
15
F
13
12
15
Average gestational age (months)
38.90±2.19
39.11±1.98
38.98±2.11
Mean age in days (d)
3.21±0.12
3.22±0.11
3.19±0.21
Mean weight (kg)
3.87±0.32
3.89±0.29
3.91±0.30
Apgar score
9.81±0.17
9.80±0.18
9.79±0.19
Frequency of bowel movements
2.98±0.32
3.01±0.29
2.97±0.34
Duration of crying (h)
4.49±0.87
4.51±0.88
4.53±0.90
General data

Control
group
(n=30)
16
14
39.10±1.78
3.20±0.19
3.87±0.29
9.78±0.20
3.00±0.20
4.50±0.88

F

P

0.132 0.716
0.075
0.187
0.122
0.146
0.117
0.011

0.973
0.905
0.947
0.932
0.95
0.998

after 7 d of intervention. The long-term efficacy
was evaluated at 6 months of follow-up.

was used for inter-group comparison. The difference was statistically significant at P<0.05.

(2) The improvement of symptoms in the four
groups was recorded. The crying relief time (the
time from the beginning of crying to the end of
cry) and sleep duration after relief (the average
sleep time of neonates within 7 d after relief)
were recorded.

Results

(3) The improvement of the pain level in the four
groups after intervention was evaluated using
the scoring method [12]. A 0 for no abdominal
pain and no crying, 1 for mild abdominal pain,
less frequent attacks, 2 for moderate abdominal pain and crying that was alleviated after
comfort, and 3 for severe abdominal pain, crying, and cold hands and feet. The neonates
with abdominal pain were presented as restlessness, painful face, paroxysmal crying, serious case with pale face, cold sweat, and even
shock symptoms.
The recording and evaluation of all the indicators were completed by the primary nurses of
neonates.
Statistical analysis
SPSS24.0 statistical software was used to analyze the data. GraphPad Prism 8.3 was used as
the graphing software [13]. The normality of
quantitative data was examined using the
Kolmogorov-Smimov test. Indicators conforming to normal distribution were analyzed by the
independent-sample t-test (two groups) or analysis of variance (ANOVA) (three or more groups).
The post-hoc comparisons were performed by
SNK test, with results presented as mean ±
standard deviation. The count data were
expressed as percentage. The chi-square test
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Comparison of baseline data
Baseline data for the four groups for inter-group
comparisons included gender, gestational age,
age in days, body weight, Apgar score, frequency of stools, and duration of crying. The results
showed that the differences among the four
groups were not statistically significant in terms
of the above baseline data (P>0.05), indicating
that the four groups were comparable (Table 1).
Differences in short-term outcomes
The short-term efficacy of the combination
group was significantly better than that of the
control group. The difference in short-term efficacy was not statistically significant among
the combination, magnetotherapy, and pediatric massage groups (P>0.05) (Table 2).
Differences in the long-term efficacy
The differences in the long-term efficacy were
not statistically significant among the combination, magnetotherapy, pediatric massage, and
control groups (P>0.05) (Table 3).
Comparison of the improvement of symptoms
The results showed that the neonates in the
combination group had the shortest crying
relief time and the longest sleep duration after
relief. This was followed by the magnetotherapy
and pediatric massage groups. The neonates in
the control group had the longest crying relief
time and the shortest sleep duration after
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Table 2. Differences in the short-term outcomes [n (%)]
Group
Combination group
Magnetotherapy group
Pediatric massage group
Control group
χ2
P

Number of cases
30
30
30
30
-

Markedly effective
15 (50.00)
10 (33.33)
11 (36.67)
2 (6.67)
-

Effective
14 (46.67)
15 (50.00)
15 (50.00)
22 (73.33)
-

Ineffective
1 (3.33)
5 (16.67)
4 (13.33)
6 (20.00)
-

Effective rate
29 (96.67)
25 (83.33)
26 (86.67)
24 (80.00)
15.353
0.018

Ineffective
1 (3.33)
2 (6.67)
4 (13.33)
2 (6.67)

Effective rate
29 (96.67)
28 (93.33)
26 (86.67)
28 (93.33)
13.000
0.369

Table 3. Differences in long-term outcomes of treatment [n (%)]
Group
Combination group
Magnetotherapy group
Pediatric massage group
Control group
χ2
P

Number of cases
30
30
30
30

Markedly effective
15 (50.00)
10 (33.33)
11 (36.67)
2 (6.67)

Effective
14 (46.67)
18 (60.00)
15 (50.00)
26 (86.67)

groups (P>0.05). From the 2nd
to the 7th day of intervention,
the pain level in the combination group decreased significantly. This was significantly
lower than that in the control
group (P<0.05) (Figure 2).
Discussion
An intestinal spasm is one of
the common types of acute
abdominal pain in neonates. It
is mainly caused by the contraction of the smooth muscle
in the intestinal wall and has a
great impact on the feeding of
neonates [14]. The main maniFigure 1. Comparison of symptom improvement. A: Crying relief time, B:
festation of infantile colic is
Sleep duration after relief. Compared with the control group, #P<0.05.
recurrent abdominal pain. This
can affect the quality of sleep
relief. The difference of crying relief time and
and cause anxiety and tension in parents if the
child’s symptoms are not relieved. It can lead to
sleep duration after relief between the combiserious complications [15]. The current treatnation group and the control group was statistiment options for infants with colic in western
cally significant (P<0.05). The difference among
medicine mainly include dietary changes, pharthe combination, magnetotherapy, and pediatmacological antispasmodics, and hot comric massage groups was not statistically signifipresses on the abdomen. They are ineffective
cant (P>0.05) (Figure 1).
and have a high incidence of side effects, makImprovement of pain level among the four
ing it urgent to find a more effective intervengroups
tion to improve the prognosis of infants [16].
Before the intervention, there was no significant difference in the pain level among the four
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In the study, the effects of different interventions on pain
level of neonates with colic
were recorded. The results
showed that the pain level
scores of the combination
group had a decreasing trend.
This was higher than that of
the magnetotherapy and pediatric massage groups. Neonates in the control group
showed the smallest decrease
of the pain level scores. It differed significantly from the
combination group. In a study
Figure 2. Improvement of pain level in four groups. There was a statistically
of neonates with intestinal
significant difference between the combination group and the control group,
spasms, massage was found
#
P<0.05.
to help prolong the sleep duration of the neonates (16.59±
lyzed by adopting grouping and comparison
2.11) h vs. (18.11±2.29) h [23]. This reflected
methods. The results showed that neonates in
the results of the present study. Massage stimthe combination group who received combined
ulates the skin receptors of newborns in a genmagnetotherapy and pediatric massage had
tle manner, bringing a feeling of safety and
better clinical outcomes. The efficiency effeccomfort in newborns. The stimulation, with postive rate of 96.67% compared with 80.00% in
tural changes, facilitate the discharge of intesthe control group. A study of 51 children with
tinal gas and secretions of newborns, benefiinfantile colic showed that the total effective
cial to their postural drainage and lung developrate of massage treatment was 93.33%. This
ment [24].
was higher than 76.67% of conventional nursMagnetotherapy combined with pediatric masing [17]. Another study of 60 children with
sage can improve infantile colic, relieve the cryinfantile colic found that the total effective rate
ing and pain symptoms, and improve their sleep
of massage treatment was 96.67%. This was
higher than 73.33% of conventional treatment
conditions. The novelty of this study was to
[18]. The findings of the above studies are like
demonstrate the feasibility of combining magthis study. Magnetotherapy is an emerging
netotherapy and pediatric massage in neotherapy. Auricular acupoint sticking is a tradinates and to quantify the effectiveness of the
tional Chinese medical treatment. The auricuintervention by comparing the groups. The
lar magnetotherapy has the characteristics of
shortcoming of this study was that the source
low cost, simple operation, safe, non-invasive,
of study subjects was relatively single, leading
and less side effects compared with other
to biased results. It is proposed to conduct a
interventions, which is more suitable for newlarger sample and multi-center study to verify
borns [19, 20]. Traditional Chinese medicine
the data in the later stage.
believes that auricular acupoint sticking can
adjust the excitatory balance of the vegetative
Disclosure of conflict of interest
nerves, unblock the Qi flow, and facilitate the
diuresis, achieving good outcomes [21]. The
None.
massage therapy in this study is safer than acupuncture and umbilical compress therapy.
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