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Abstract
Background: Infantile colic (IC) is defined as uncontrollable irritability or crying in a healthy infant. It usually appears under
12-month after birth and about 10-20% infants have suffered it. The parents of infants with IC suffered from physical and
mental anxiety and stressful family relationship.
Objective: To examine the effects of an Infantile Colic Health Education Program (ICHEP) on parents’ knowledge, attitudes,
and behavioral management with IC.
Design: Two-group randomised controlled trail.

Settings and Participants: A total of 140 infants from birth to 12-month of age that diagnosed with IC were recruited from a
hospital in South Taiwan.

Methods: The participants were randomly assigned to either attend the ICHEP (n=70) or the control group (n=70). The
questionnaires included the knowledge, attitudes, behavioral management on infantile colic for parents, and the Cronbach’s
α value was between 0.58 and 0.63. Pre-post-test, follow-up test and the re-tracing test were conducted. An independent
t-test and the generalized estimating equation (GEE) model were used to compare the differences in the study outcomes. The
statistical tests were two-sided and a p-value below 0.05 was considered statistically signiﬁcant.
Results: No difference was detected in the baseline characteristics between two-groups. The ICHEP group scores on
knowledge, attitudes and behavioural management in the post-test were significantly higher than the pre-test. The average
score of ICHEP in re-tracing test (p＜0.001) was significantly higher than the scores of the pre-test (p = 0.08), the post-test (p
= 0.001), and follow-up test (p = 0.32). Result was evident that the ICHEP significantly improved parent’ implementation of
caring behaviour on IC and reduced the incidence of IC.

Conclusions: The ICHEP can not only improve the parent’ knowledge, attitudes and management behaviour on IC but also
significantly reduce the incidence of infants with IC. ICHEP can be used as a reference for healthcare workers to immediately
provide to parents in the early stages of diagnosis at outpatient clinics in the future. We recommend that ICHEP can include
into healthcare workers continues training courses in order to assist in understanding IC, help reduce anxiety and fear of
parents, thereby enhancing a harmonious parent-child relationship.
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Abbreviations: IC: Infantile Colic; ICHEP: Infantile Colic

Health Education Program; GORD: Gastro‐Oesophageal
Reflux Disease; CMPI: Cow’s Milk Protein Intolerance; CAM:
Complementary and Alternative Medicine; ICHEP: IC Health
Education Program; CVI: Content Validity Index; LSD: Least
Significant Difference; GEE: Generalized Estimating Equation.

Introduction

Infantile colic (IC) is a common disease that occurs
within six weeks after birth [1,2]. According to Wessel, et al.
[3]. IC refers to healthy infants with periods of crying lasting
for more than three hours a day, at least three times a week
for more than three weeks within the first four months after
birth, also called the “3-3-3 principle”. Recently, the definition
has been expanded to include infants with irritability and
crying for at least a week, and it has been included in the
gastrointestinal disorders criteria [4,5].

The cause of IC is still unknown. The gastrointestinal
tract of the infant has not fully developed and is prone to
issues, such as flatulence. Whenever infants have physical
discomfort, their temperament, mood, sleep quality, and
neuroendocrine functions can be affected if they cry for
extended periods of time [6]. It might be related to certain
internal and external stimulus and being unable to comfort
their own emotions; as well as related to indigestion which
is caused by gastro‐oesophageal reflux disease (GORD), and
cow’s milk protein intolerance (CMPI) cause the infants to
cry in pain and inhale a lot of air, further causing infantile
colic [7-9].

Unexplained and constant crying of babies may cause
stress upon the primary caregivers of the family (such as
parents). Turner TL & Palamountain S [10] pointed out that
caregivers of infants with IC could easily become irritable.
Family caregivers may also lose their temper due to the
infants’ inability to properly express physical discomfort,
and the family environment could affect the physical and
mental development of infants. Parental behavior has the
most direct influence on the infants’ neurodevelopmental
maturity, development of temperament, and the ability to
adapt to the environment [10]. Because IC is a relatively
unfamiliar disease to parents, approximately 14-28%
of parents seek help from medical professionals for this
situation, accounting for one of the main reasons why babies
seek medical treatment in the first year of life [1,11].
Treatment for IC is diversified, including supportive care
(touch and hugs, comfort, and divert attention) [10,12], diet
therapy (breast milk feeding, eliminating protein and lactose,
and adding probiotics) [12-15], infant massage, and other
methods [16-18]. Infant massage is one of the most commonly
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used methods for the treatment of IC. Clinical research and
practice have proven that massage could stimulate both the
nervous and gastrointestinal circulation of the infant, help
with skin development, relieve pain, and increase soothing
and relaxation of the musculoskeletal system. These effects
may help reduce muscle tension, increase bone muscle
stability, reduce tension and anxiety, improve quality of
sleep, increase weight, reduce crying, promote defecation,
etc. massage may help parents understand their infants body
language expressions faster, increase mutual intimacy and
trust, establish a good parent-child connection and sense of
attachment, enhance the ability and confidence of parents in
caring for infants, and make infants feel be loved and accepted
[16]. A present study among patients using Complementary
and alternative medicine (CAM) to their babies revealed
improved infants comfortable and unknown crying [19]. The
most common CAM method used by mothers for their babies
was massage (59.0%). The most second frequent methods
were determined as fennel tea (48.4%) and rhythmic rocking
(48.4%). The least applied methods were amulet (3.0%),
acupuncture (3.0%) and poppy oil (3.0%). A minority (4.5%)
of mothers swaddled their babies. There was a statistically
significant difference between the use of CAM and the
education level of mothers (p < 0.05). The results showed
that CAM methods can be used in IC treatment.
This study is a randomized controlled trial that examined
the effects of IC Health Education Program (ICHEP) among
infant diagnosed with IC in Southern Taiwan. Thus, the
ICHEP will be developed and established, and the effects of
implementation on infants with colic were reported in this
paper.

Method

Study Participants, Setting and Design
In the power analysis, to calculate the sample size of this
study were considered with a significant level of 0.05 and
power of 80%, the eﬀect size was 0.452. It was similar studies
obtained from Castejon-Castejon, et al. [20] which involved
intervention strategies similar to those in the current study.
The calculated sample size was 78. A total of 156 participants
were initially approached (Figure 1). Inclusion criteria:
infants within one year (inclusive) of age, with no congenital
malformations, the product of a single or multiple birth,
having been diagnosed with IC by a physician. Parents never
dealt with IC before and willing to participate and signed
the consent form for this study. The recruitment period was
from March 11 to November 23, 2017 at paediatric clinic of a
teaching hospital in southern Taiwan.
This study used IC Health Education Program (ICHEP)
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as intervention program, parental and infant information
as independent variables and parents’ knowledge, attitudes
and behaviours management on IC as dependent variables to

construct the conceptual framework of this research (Figure
2).

Figure 1: CONSORT flow diagram of the study.
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Figure 2: Conceptual framework of the study.

Intervention
The participants were randomly assigned to ICHEP
or control group by opening playground area next to the
pediatric clinic. In ICHEP group, each parent had one faceto-face education session (at least 30 min) including 15
minutes practical lesson on infant abdominal massage skills
and 15-minute education course on how to care of IC. Also,
parents or other caregivers had the opportunity for online
learning at any time anywhere, a QR code of the infant
massage video was placed in ICHEP. The video contained the
infant abdominal massage techniques and massage songs
that were provided by McClure [21] at the International
Association of Infant Massage. For the control group, a
general health education of IC booklet from clinical station
was provided and parents were instructed orally in the infant
abdominal massage technique.

The ICHEP was divided into two parts of content, including
“Infant Massage Instruction Course” and “The Handbook of
Health Education Care for IC”. “Infant Massage Instruction
Course” was designed after researcher obtaining a training
certificate as an International Infant Massage instructor in
February 2016. It was divided into 13- item: (1) history and
background of infant massage; (2) guidelines for course
instruction; (3) bonding; (4) environment and situation;
(5) posture; (6) behavioral state; (7) infant cues; (8) reflex
actions during the massage; (9) parental relaxation; (10)
obtaining the infants consent; (11) massage benefits; (12)
teaching massage procedures (manipulations) for relieving
flatulence and IC; (13) theory and discussion. During the 30
minutes course, natural and organic baby oil was provided
for the massage, the skills of hugging and touching were

encouraged to help relieve the infant’s abdominal discomfort,
and improvement of the knowledge and skills of parents on
infant abdominal massage was encouraged.

Another, “The Handbook of Health Education Care for
IC” complied with “The Handbook of Children Health and
Education” issued by Health Promotion Administration,
Ministry of Health and Welfare [22] and referenced multiple
published books [16,23]. It was divided into nine items: (1)
understanding of IC; (2) common causes of IC; (3) symptoms
of IC; (4) how to treat IC; (5) what is an infant massage; (6)
the benefits of an infant massage; (7) techniques for infant
massage; (8) songs for abdominal massage; (9) questions
and answers.
Both groups had pre-test and post-test evaluation, and
the follow-up test in out-patient clinic after discharge threeweek later. The participant only in ICHEP group, telephone
interview was conducted three- month later to track the
follow-up results.

Measures

We evaluated the effect of ICHEP by measure of
knowledge, attitudes and behaviours management of parents
on IC. Those questionnaires were self-developed based
on previous research [24-28]. Five experts (two medical
education experts, two paediatricians , and a chief of the
medical institution) were invited to review the validity of the
questionnaires. The “knowledge level questionnaire on IC for
parents” has a content validity index (CVI) of 1.00, “attitudes
of parents towards IC” has a CVI of 0.94, and “behavioral
management of parents on IC” has a CVI of 1.00. The validity
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of content more than 0.85 was showed good expert validity
[29].

In the questionnaire of “knowledge level questionnaire
on IC for parents”, there were a total of 18 questions and
scoring awarded points depending on “wrong” and “right “(0
or 1). The highest score achievable was 18 points; the higher
the score, the better the knowledge. In the questionnaire of
“attitudes of parents towards IC”, there were a total of 15
questions and scoring awarded points depending on a fivepoint Likert Scale. The highest total score was 75 points,
higher scores correlated with positive attitudes of parents
towards IC. In the questionnaire of “behavioral management
of parents on IC”, there were a total of 8 questions and scoring
awarded points depending on a five-point Likert Scale. The
highest total score was 40 points, higher score correlated
with a positive behavioral management of parents on dealing
with IC.
The questionnaire of “basic information of parents”
included: the role of the primary caregiver, age, educational
level, occupation, marriage, and religious beliefs etc... “Basic
information of infants” questionnaire included: gender, age,
current weight, sibling ranking, prematurity, comorbidities,
and feeding method.

The reliability analysis of the questionnaires showed
an internal consensus reliability of the “attitudes of parents
towards IC” and “behavioral management of parents on
IC” questionnaires of 0.58 and 0.63, respectively. This
corresponds with the accepted value of Cronbach’s α in the
range of 0.50-0.70 published by Wu [30]. The “knowledge
level questionnaire on IC for parents” was elaborated based
on the difficulty index (P) and discrimination index (D) of
Escudero, et al. [31]. The analysis of this study was above 0.3,
interpreted as excellent.

Data Collection

This study was obtained from the Hospital Ethical
Committee (no.16-072-A2). Questionnaires were conducted
anonymously to protect the rights and interests of
participants. An explanation about the purpose and methods
of this study was provided to participants. The data taken
during the study was coded. The results were published and
presented in an anonymous form and provided for academic
research only.

Statistical Analysis

All data analyses were conducted by used SPSS 22 for
Windows. Results are expressed using descriptive statistics
(distribution of times, percentage, mean, standard deviation),
inferential statistics (chi-square test χ2, Fisher’s Exact test,
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t-test, pair t-test, one-way ANOVA), and Pearson productmoment correlation was used to compare categorical
variables and continuous variables of the difference between
the experimental group and the control group. ANCOVA was
used to analyze the control interference to understand the
learning effect of the ICHEP on infant abdominal massage.

Descriptive statistics were used to calculate the
distribution of basic information in “parental variables”
and “infant variables”. A t-test was used to explore the
scores of parents in both groups and to establish if there
was a difference between pre-test and post-test regarding
“knowledge”, “attitudes” and “behavioral management” of IC,
to understand whether there was any impact of the ICHEP. The
repeated measure ANOVA was used to explore “knowledge”,
“attitudes” and “behavioral management” of parents in both
groups regarding IC. If the F test reached a significant level (p
<.05), it meant that parents had significant differences at the
four-time points (pre-test, post-test, follow-up test at three
weeks, and re-track test at three months).

Afterwards the least significant difference (LSD) was
used to compare results. The generalized estimating equation
model was conducted to ICHEP to improve the knowledge,
attitudes, and behavioral management of parents whose
infants have been diagnosed with IC. This model can handle
the randomly missing data mathematically and make the
estimation closer to real practice [32]. Any variable that
had a p < 0.1 in between-group comparisons at baseline
was regarded as the covariate in the adjusted generalized
estimating equation model. A two-tailed signiﬁcance level
was set as 0.05.

Results

Participant Demographics
A total of 140 participants were recruited at final. The
majority of caregivers were mothers (136, 97.1%), between
31-35 years of age (62, 44.3%). The majority were university
graduates (84, 60%) and had experience in caring for only
one infant with IC (133, 95%). The average time of infant
care was 2.96 hours per day, with mothers as the primary
caregivers (52, 37.1%). The results show that infants were full
term delivery (125, 89.3%) and most were male (74, 52.9%).
The average age was 1.79 months, ranging between one
month to eleven months. The average age for diagnosis was
one month after birth (99, 70.17%). The most common time
for IC was between 6 pm to 12 pm. The typical average crying
time was 10-30 minutes. There was no significant difference
in basic demographic data between the experimental group
and the control group compared by chi-square test or t-test,
indicating that the attributes of the demographics of both
groups were homogeneous (Table 1).
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Categories

Male
Female

Term delivery
Premature delivery
First child
Second child
Third child
Fourth child

Less than 2500g
2501-3000g
3001-3500g
3501-4000g
Above 4001g

All
(n = 140)
Number percentage
74
66

125
15
80
55
4
1

9
35
36
21
39

N/A
Yes (Respiratory distress,
jaundice, etc.)

125

Breast Milk
Formula
Mix

58
10
72

N/A
Yes

Father
Mother

20-25 years old
26-30 years old
31-35 years old
36-40 years old
Above 41 years old

15

77
63

4
136
9
30
62
34
5

Experimental
group (n = 70)
Number
percentage

Infant Gender
52.90%
36
47.10%
34
New born status
89.30%
64
10.70%
6
Ranking
57.10%
42
39.30%
26
2.90%
2
0.70%
0
Weight
6.40%
5
25.00%
16
25.70%
18
15.00%
12
27.90%
19
Complications
89.30%
62
10.70%

8

Siblings
55.%
42
45.%
28
Feeding Method
41.40%
25
7.10%
7
51.40%
38
Parental role
2.90%
2
97.10%
68
Age
6.40%
21.40%
44.30%
24.30%
3.60%

3
15
31
18
3

Control
group (n = 70)
Number
percentage

51.40%
48.60%

38
32

60%
37.10%
2.90%
0.00%

38
29
2
0

91.40%
8.60%

7.10%
22.90%
25.70%
17.10%
27.10%
88.60%
11.40%
60.%
40.%

61
9

4
19
18
9
20
63
7

35
35

54.30%
45.70%

87.10%
12.90%

5.70%
27.10%
25.00%
12.90%
28.60%
90.00%

10.00%
50.%
50.%

33
3
34

47.10%
4.30%
48.60%

4.30%
21.40%
44.30%
25.70%
4.30%

6
15
31
16
2

8.60%
21.40%
44.30%
22.90%
2.90%
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2
68

X2= 0.12

0.74

X2 = 0.67

0.41

54.30%
41.40%
2.90%
0.00%

35.70%
10.00%
54.30%
2.90%
97.10%

X 2/ t-value p-value

2.90%
97.10%

.85a

X2 = 0.82

0.94

X2 = 0.08

0.79

X2 = 1.41

0.23

X2 = 2.93

0.23

X2= 0.00

1.00

.55a
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Educational level
2
1.40%
2
12
8.60%
3
18
12.90%
9
84
60.00%
44
24
17.10%
12
Employment situation
52
37.10%
28

Junior High School
High School
Junior college
University
Master

2.90%
4.30%
12.90%
62.90%
17.10%

0
9
9
40
12

Housewife
40.00%
Military police • Civil servant
19
13.60%
9
12.80%
• Teacher
Businessman • Service
46
32.80%
21
30.00%
Healthcare
9
6.40%
7
10.00%
Worker
7
5.00%
3
4.30%
Others
7
5.00%
2
2.80%
Experience in caring infantile colic (infants)
1 infant
133
95.00%
67
95.70%
2 infants
7
5.00%
3
4.30%
Infant care time (hour/day)
2.96±2.39
2.84±1.73

0.00%
12.90%
12.90%
57.10%
17.10%

24

34.30%

25
2
4
5

35.80%
2.90%
5.70%
7.10%

10

X2 = 5.19

0.27

14.30%

66
94.30%
4
5.70%
3.09±2.90

.70a

X2 = 0.00

1.00a

t = -0.64

Table 1: Demographic characteristics of infants and parents (n= 140)
Note: Category variables were presented as percentages and continuous variables as mean ±standard deviation
a
Fisher’s accuracy test

Effect of the Interventions

The participants (parents) did not reach a significant
level (p> .05) in the pre-test, which indicated that there
was no significant difference in the pre-test scores in the
“knowledge level questionnaire on IC for parents”, “attitudes
of parents towards IC”, and “behavioral management of
parents on IC”. In the post-test neither group reached
significant levels in “attitudes of parents towards IC” (p
>.05). However, a significant difference was achieved in
Group
Experimental group( n
= 70 )
•Knowledge
•Attitude
•Behavioral management
Control group (n=70 )
•Knowledge
•Attitude
•Behavioral management

Pre-test
(N=140)
M± SD

Post-test
(N=140)
M± SD

13.47±1.73 15.69±1.81
56.17±4.75 61.17±5.97
27.70±3.87 32.01±3.52

13.53±1.95 15.03±2.10
56.14±4.60 59.47±4.18
28.81±3.58 29.99±3.64

the scores of the “knowledge level questionnaire on IC for
parents” and “behavioral management of parents on IC”,
and the experimental group scored higher than the control
group. The results showed that the effect of the ICHEP was
significantly better than in the control group for both the
knowledge and behavioral questionnaires. In the third-week
after returning home, neither group achieved a significant
level (p >.05), indicating that there was no significant
difference in the tracking scores for all three questionnaires
in both groups after three weeks (Table 2 & Figure 2).

Group

Follow-up
Test (N=135) F-value p-value Comparison
M± SD

Experimental group ( n
= 68 )
•Knowledge
•Attitude
•Behavioral management
Control group ( n = 67 )
•Knowledge
•Attitude
•Behavioral management

15.69±1.81
58.66±4.71
30.60±3.68

14.62±1.73
58.51±4.69
30.01±3.10

31.69***
15.17***
25.31***

12.56***
13.14***
3.25*

<.00
<.00
<.00

<.00
<.00
0.04

2>3>1
2>3>1
2>3>1

2 - 3>1
2 - 3>1
3>1

Table 2: Differences in knowledge, attitudes, and behavioral management of parents on IC (Pre-post-test, n=140; the follow-up
test (third week after returning home, n=135)
*p < .05 ; ***p < .001
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Participants in the experimental group achieved a
significant level on the F test at the four measurement time
points (pre-test, post-test, three weeks after returning home,
and three months after returning home). After comparison
of LSD, parents in the experimental group whose infants
had symptoms of intestinal colic recently (n = 24) had a
significantly higher mean score in the re-tracking test (three
months) than at the pre-test, post-test, and follow-up test.
The mean scores of the post-test and follow-up test were
significantly higher than the pre-test (Table 3 & Figure 3).
The effect of the “behavioral management of parents on IC”
in the experimental group in the re-tracking test was better
than in the post-test and the follow-up test, indicating that
the parents in the experimental group had significant effects
on the behavioral management on IC(p <0.001).

In order to examine the effectiveness of the ICHEP, the
generalized estimating equation (GEE) model was used for
analysis. The factors include “group” (experimental group
and control group), “time point” (pre-test, post-test, threeweek test) and “interaction” (group × time point).
In the behavioral management on IC (Tables 4),
“experimental group × post-test” (B = 3.14, p <.001) and
“experimental group × three- week test” (B = 1.69, p = .026),
the effects reached a significant level (p <.05), indicating that
the two groups of participants have significant differences in
the behavioral management on IC from the pre-test to the
post-test and follow-up test.

Figure 3: The comparison of the changes of score indicators between two-group.
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Time-point

Mean

Standard
deviation

Source

Sum of
squares

Degrees of
freedom

Mean
square
sum

F

p-value

( 1 ) Pre-test

26.79

3.74

1518.45

3

506.15

44.64***

<.00

( 3 ) Followup test (threeweek)

within
group

29.92

4.17

deviation

782.3

69

11.34

37.71

3.82

( 2 ) Post-test

( 4 ) Retracking test
(three-month)

31.21

3.35

deviation

782.3

69

11.34

Comparison
of LSD
after test

4>2>3>1

Table 3: Analysis of the difference in behavioral treatment of infants with colic in the experimental group before and after the
test, the follow-up test (third week after returning home) and the re-tracing test (three months after returning home, n = 24)
Note: In the experimental group, 24 infants had symptoms of infantile colic for all 4 time points; ***p < .001
Predictor
variable

Knowledge on infantile colic

95%CI

Experimental
group

13.53
(13.07 to
13.98)

Timea2

1.5 (0.82
to 2.18)

Groupa1

Post-test

-0.06
(-0.66 to
0.55)

follow-up test
1.1 (0.50
(third week after
to 1.69)
returning home)
Group ×Time a3
0.71
Experimental (-0.14 to
group× Post-test 1.57)

Experimental
group× follow0.19
up test (third (-0.61 to
week after
1.00)
returning home)

S.E.

Wald χ²

p value

0.31

0.03

0.853

0.35

18.58***

<.001

0.44

2.7

0.101

Behavioral management on infantile colic

95%CI
56.14
(55.07 to
57.21)
0.03
(-1.51 to
1.57)

S.E.

0.78

Wald χ²

0

p
value

0.971

3.33 (2.06
0.65 26.59*** <.001
to 4.59)
2.38 (1.04
to 3.72)
1.67
(-0.33 to
3.68)

1.02

2.67

0.102

95%CI S.E. Wald χ² p value
28.81
(27.98 to
29.65)

-1.11(2.34 to 0.63
0.11)

1.17
(0.02 to 0.59
2.32)

1.2 (0.17
to 2.23)

3.17

0.075

4.00*

0.045

3.14
(1.51 to 0.83 14.26***
4.77)

<.001

1.69
(0.20 to
3.19)

Table 4: GEE models of two groups of participants at different time points
a1:Group reference category:Control groups
a2:Time reference category:Post-test
a3:Group × Time reference category=Control groups × Post-test
*p < .05›**p < .01›***p < .001
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Discussion
The results showed that the p-value of the t-test of
both the experimental group and the control group in the
knowledge, attitudes, and behavioral management in the
pre-test were higher than .05, indicating that the test results
did not have a significant difference. In other words, the
knowledge, attitudes, and behavioral management to IC
of both groups were similar before the ICHEP. This result
coincides with Al Qahtani AM & Ahmed HM [33] from Saudi
Arabia for knowledge, attitudes, and practice of infant
massage from mothers in 2020. However, the post-test after
the intervention program found that parents of both groups
had significant differences in the knowledge and behavioral
management questionnaires. Scores from the experimental
group were higher than for the control group. According to
Davenport TH & Prusak L [34], knowledge can be changed
and updated through stimulation and learning. Furthermore,
behavior is a pattern reflected by individuals towards people,
events, time, place, and position for the first time. Thus,
behavior easily changes with direct increase of knowledge.
However, there was no significant difference (p >.05) in
parental attitudes. Marcon, et al. [35] reported that attitude
is the process of emotionally, perceptually, and cognitively
reacting to certain things through stimulation and must be
obtained through an extended period of study. Therefore,
the reason for not having a significant difference in attitudes
might be that this study conducted the post-test immediately
after the intervention program without the accumulation of
learning time. Indicating that changes in attitudes may need
time to develop.

The differences in among knowledge, attitudes, and
behavioral management in three-time points (pre-test,
post-test, and three weeks after) was analyzed. The results
showed that the F test of all questionnaires reached a
significant level after the intervention. This indicates a
considerable benefit on the knowledge, attitudes, and
practice towards IC after parents received ICHEP. This result
was consistent with Pillitteri [36] and Chou, et al. [37] that
reported that providing health education on diseases by
nursing staff could increase the knowledge of caring for
and the confidence in handling infants, and reduce parents
anxiety of care. Indeed, some parents of the experimental
group significantly improved their knowledge, attitudes,
and behavioral management on IC compared to the control
group after intervention program. Although the scores of
knowledge, attitudes, and behavioral management in the
experimental group were lower in the follow-up test three
weeks after returning home, the effects were still better
than in the control group. By analyzing and comparing the
knowledge level before and after the intervention program,
the result showed an increased knowledge level on IC from
parents. This result was similar to results published by

Nursing & Healthcare International Journal
many scholars in Taiwan [38,39], indicating that it would be
beneficial to provide parents with health education and care
knowledge by healthcare professionals about infant diseases
early on. In the process of receiving health education, parents
could promptly ask questions and clarify their doubts about
infant disease care. Health care professionals could also be
aware of the care issues faced by parents and immediately
resolve doubts and guide parents. In terms of attitudes, the
result was similar to Chen [40]. The reason for these results
could be that parents in the experimental group still tended
to be anxious and afraid even after the intervention program.
However, attitudes in the experimental group changed in
a more positive way after the addition of the follow-up
telephone interview and discussion.
It also showed that after ICHEP parental attitudes
toward IC had a more remarkable change in the experimental
group than the control group. Yen, et al. [41] pointed out that
parents’ behaviors were hard to change without a positive
attitude. The ICHEP in this study could guide and encourage
parents to talk about the care of infants with IC through twoway discussion and sharing. Not only the positive attitude
of parents would be enhanced to face this disease, but the
behavior of caring could also improve. Chiou, et al. [42]
proposed that one-one health education model could shorten
the gap between healthcare staff and patients. By providing
the parents with verbal affirmation and appreciation during
the interaction, mutual trust increased. Increasing mutual
trust would allow parents to have a more positive attitude
towards medical diagnoses and care plans. At the same
time, by improving knowledge in the experimental group,
behavioral management was transformed into effective care
measures.

Finally, to deeper understand the situation of infants
with IC after three months; this study performed a telephone
interview. In the telephone interview, it was found that 24 of
70 infants in the experimental group had repeated IC during
the three months of returning home. However, the parents
of those 24 infants made fair use of the infant massage
techniques and dietary precautions taught in the handbook
to relieve IC. There was no emotional anxiety and fear during
the treatment process and infants would not be taken to a
physician for treatment unless multiple interventions were
ineffective. For this study, a video of the infant massage
technique from the International Association of Infant
Massage was used to strengthen the behavioral management
of parents on IC. The parents could read and practice at any
time by scanning the QR code available in the handbook of
health education care for IC. This extra step could enhance
care knowledge and processing ability of parents, thereby
reducing anxiety and stress. The handbook content design
was similar to the one by Chou, et al. [43]. Knowledge
transferred through electronic media was more effective
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than traditional narration; it enhanced parents’ positive
attitudes and confidence in care, and changed the behavioral
management on IC at home.

This study has two limitations. First, due to time and
human resources constraints, only one hospital provided
the ICHEP to parents of infants less than one year diagnosed
with IC. It was indeed time-consuming and labor intensive
to conduct one-on-one individual teaching in the hospital
outpatient department. Second, we only measured the
participants in ICHEP group in the follow up after threemonth by telephone interview.

Conclusion

The results confirmed that the ICHEP improved the
parents’ knowledge, attitudes, and behavioral management
on IC. Because of the design and methods used, this evidence
that ICHEP can enhance aspects of attitudes, knowledge
level and behavioral management appears powerful and
useful. Physicians have heard from parents about the anxiety
and fear that crying infants provoke for unknown reasons.
Some physicians, especially novices, are slightly unfamiliar
with the treatment of IC. Therefore, it is essential to guide
family members in observing whether crying is a symptom
of IC to immediately provide correct care measures and
reduce the anxiety of caregivers. The ICHEP designed by
this institute could provide physicians with a systematic
practical guideline on massage techniques and care details
for on-the-job education and training courses. It could help
understand the underlying causes of IC further. IC should be
included in nursing textbooks to help students understand
the cause and treatment of IC early on. Future research
should include several hospitals and participants to facilitate
the establishment of this guideline as a reference for clinical
practice.
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