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Purpose: This study examined the effects of a breastfeeding coaching program for
mothers on growth and neonatal jaundice in late preterm infants (LPIs). Methods: This
was a quasi-experimental study (non-randomized intervention) with a time-series
design. The study was conducted among 40 LPIs who were admitted to the neonatal
intensive care unit of a university hospital in Daegu, South Korea. In the order of
admission, the first 21 infants were assigned to the experimental group, and 19 were
assigned to the control group. The intervention program consisted of home- based
and web-based practical breastfeeding support education for mothers across a total of
5 sessions. Infant growth was measured using body weight, length, and head
circumference, and neonatal jaundice was assessed using transcutaneous bilirubin
levels. Results: The likelihood of breastfeeding for infants in the experimental group at 4
weeks after discharge was the same as on the day of discharge, whereas it steadily
decreased in the control group. There were significant differences in head circumference
between the groups. However, weight, length, and transcutaneous bilirubin levels did
not show a significant group-time interaction. Conclusion: A formal breastfeeding
coaching program should be considered in clinical settings and at home within the first
few weeks postpartum.
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IN T R O D U C T IO N
In the last decade, the number of births in South Korea has
decreased from 470,000 in 2010 to 272,300 in 2020 [1,2]. As a result, Korea's fertility rate of 0.92 in 2019 was lower than the
average fertility rate of 1.61 among member countries of the
Organization for Economic Cooperation and Development
[2]. Conversely, by 2020, the rate of preterm births had grown
to 8.5%, reflecting a 1.5-fold increase compared to the rate in
2010 [2].
Late preterm infants (LPIs) are born between 34 and 36
weeks of gestation, and are physiologically and developmentally immature at birth [3]. Unlike full-term infants, LPIs are at
high risk for developing several health issues such as respiratory disease, feeding difficulties, and hyperbilirubinemia in
the short term during neonatal hospitalization [3,4]. These
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health problems can result in delays in the initiation of breastfeeding for LPIs. For successful breastfeeding, the Baby-Friendly Hospital Initiative program developed by the United
Nations Children's Fund and the World Health Organization
suggest hospital policies to encourage breastfeeding and provide maternity services and care for newborns right after delivery [5]. In other words, 3 variables-mothers, newborns, and
the hospital environment-are crucial for commencing successful breastfeeding. However, mothers who deliver LPIs are
likely to have decreased self-efficacy and increased anxiety associated with breastfeeding [3]. Furthermore, in LPIs, physical and neuronal immaturity can cause poor suck-swallowbreathe coordination, posing unique feeding challenges [6]. In
addition, hospital breastfeeding support is less likely to be
provided for LPIs than for full-term infants [7]. As a result,
LPIs are a vulnerable population when commencing breast-
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feeding and have more breastfeeding-associated health problems [8]. In particular, breastfeeding jaundice, referred to as
breast milk jaundice, is characterized by inadequate nutritional intake, caloric deprivation, weight loss, and dehydration [8,9]. The Academy of Breastfeeding Medicine [10] recommends timely lactation support for LPIs in the inpatient
and outpatient setting to sustain breastfeeding and prevent
neonatal jaundice. Thus, thorough assessment and teaching
regarding breastfeeding and ensuring the competence of
mothers and LPIs concerning feeding from discharge to several weeks postpartum are essential for the prevention of
breastfeeding-associated morbidities [11].
Previous studies have suggested that the relatively high
morbidity of LPIs compared to full-term infants is mainly
caused by hyperbilirubinemia, which is primarily caused by
difficulties with breastfeeding rather than breastfeeding itself
[8,12-15]. However, there have been few interventional studies of the effects of breastfeeding education on neonatal jaundice among LPIs.
Infant growth is a primary indicator for assessing infants'
nutritional status and health, and it must be evaluated periodically to detect any deviations from corresponding growth
standards, as the early years of life are a critical period for
growth and development [16]. However, there is no general
agreement on how to monitor preterm infant growth or what
constitutes ideal infant growth patterns [17]. In particular,
one-third of brain development occurs in the final 6 to 8 weeks
of gestation, and breastfeeding is essential for LPIs whose
brain maturation may be stunted as a result of preterm birth
[6]. Thus, breast milk should be provided to LPIs. In a recent
integrative study, breastfeeding promotion interventions positively affected the exclusivity and duration of breastfeeding
for LPIs [3] but were not associated with significant changes in
infant weight or length [18,19]. In addition, these studies suggested the need to focus on breastfeeding after LPIs transition
to living at home.
Therefore, the purpose of our study was to identify the
effects of a breastfeeding coaching program (BCP) for LPIs
discharged from the neonatal intensive care unit (NICU) on
breastfeeding rates, growth, and neonatal jaundice. We identified some LPIs with neonatal morbidities during the investigation, such as neonatal jaundice, frequent gastrointestinal
regurgitation, and inflammation. A follow-up study [19] that
examined the effects of the BCP on neonatal morbidities was
published earlier than this study. Since the BCP promoted
breastfeeding practice in LPIs, this study focused on the effects of the BCP on LPIs' growth and the prevention of neonatal jaundice during the transition to living at home after
discharge.

378 | Effects of a breastfeeding coaching program

Child Health Nurs Res, Vol.27, No.4, October 2021: 377-384

METHODS
Ethics statement: This study was approved by the Institutional
Review Board of Daegu University (No. 1040621-201505-HR-015-02).
Informed consent was obtained from the participants.

1. Study Design
Our study adopted a non-randomized quasi-experimental
design to investigate the effects of the BCP for mothers on
growth and neonatal jaundice in their LPIs. We used a
time-series design with 5 set measurements on the discharge
day and every week for 1 month after discharge.

2. Setting and Participants
The participants in this study were 40 LPIs admitted to the
NICU at a university hospital in Daegu, Korea, between June
2017 and May 2018. The inclusion criteria were mothers without previous breastfeeding experience who intended to breastfeed and agreed to home visits once a week for 4 weeks after
discharge. The exclusion criteria were LPIs who were withheld from feeding for 2 or more days due to health issues or
general surgery in the NICU immediately following birth, experienced feeding intolerance for 2 or more consecutive days,
or were readmitted to the hospital after being discharged.
Mothers received the same breastfeeding education from a
lactation specialist before they were discharged from the hospital in both groups. In addition, during the first home visit,
the researcher identified the breastfeeding practices that
mothers learned at postpartum care facilities where most of
the participants stayed after hospital discharge. Moreover, the
researcher examined problems related to feeding with regard
to the baby, the mother, and other factors during each home
visit.
The Power Analysis and Sample Size (PASS) (NCSS, LLC,
Kaysville, UT, USA) was used to estimate the proper sample
size. The minimum required sample size was 36 for 4 repeated
measurements with an ⍺ of .05, 80% power (1-β), and 2 groups
with breastfeeding rates of 55%(experimental group) and
25%(control group) [20]. A total of 41 LPIs were recruited after
accounting for a possible dropout rate of 10%. After 20 LPIs
were recruited to be in the control group, another 21 LPIs were
recruited to be in the experimental group. One of the control
group participants refused a home visit in the first week after
discharge and was removed from the study sample. Thus,
there were ultimately 21 participants in the experimental
group and 19 participants in the control group. The researchers regularly contacted the mothers of the LPIs via phone
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calls between home visits during the entire study period to
prevent participants from dropping out. The study flow chart
can be found in the previous study by Jang [19].

3. Study Procedures
The BCP was provided to the experimental group, which
received breastfeeding education using web- and home-based
practical lactation support as outlined by Jang [19]. Webbased breastfeeding education focused on the breastfeeding-related physical characteristics of LPIs, general guidelines
for breastfeeding, and common breastfeeding challenges and
solutions. The webpage controlled access so that only those in
the experimental group could view the information. Homebased practical lactation support was provided to improve the
mothers' one-on-one breastfeeding skills based on LPIs' physical maturation after assessing sucking power, suck-swallow-breathe coordination, and maternal confidence related to
breastfeeding their LPIs. The 5-session program encouraged
mothers to successfully transition from breast milk pumping
to feeding at the breast.
The control group learned how to care for LPIs during
weekly home visits. The experimental group was given the
home visit and the web page where lactation education was
available (http://momfeed.kr). LPIs are not physically mature
enough to feed at the breast; therefore, the learning materials
focused on pumping, various factors related to nursing LPIs,
proper nursing methods, and the importance of pumping
regularly. We provided practical tips and support for breastfeeding at weekly visits during which we also measured the
weight, length, head circumference, and transcutaneous bilirubin (TcB) levels of the LPIs.

4. Measurements
The same researcher identified the feeding method by observing the dyad of LPIs and their mothers and measured the
weight, length, head circumference, and TcB levels of LPIs in
both groups to exclude the possibility of inter-observer error.
1) Feeding method
The feeding method was categorized as breastfeeding or
formula-feeding and was identified at discharge and once a
week for 4 weeks post-discharge. In this study, breastfeeding
was defined as feeding directly from the breast or bottle-feeding pumped breast milk and small amounts of formula supplemented intermittently. Some LPIs' mothers supplemented
with formula after breastfeeding when they perceived an inadequate supply of breast milk. If partial formula supplementation occurred once or twice a day, it was considered
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breastfeeding. Formula feeding was defined as feeding using
formula only or not performing any breastfeeding.
2) Growth
Growth of LPIs was measured using body weight, weight
gain, length, and head circumference during weekly home
visits for 4 weeks post-discharge. Weight at discharge was
confirmed by checking the hospital records as a baseline data
point to assess weight gain. Weight and length were measured using a digital baby scale (SECA 334, Seca Deutschland,
Hamburg, Germany). Head circumference was measured using a flexible metal tape measure, and the mean value of the
two measurements was used as the head circumference.
3) Neonatal jaundice
Neonatal jaundice was defined based on the average of 3
measurements made on the forehead of the infants as suggested in previous studies [21,22] using a TcB meter (JM-103,
Minolta/Hill-Rom Air-Shield, Osaka, Japan). TcB levels were
assessed on the day of discharge day and once a week for 4
weeks after discharge.

5. Data Collection
Data collection took place at the NICU of a university-affiliated hospital in Daegu, South Korea, from June 2017 to May
2018. After data collection for the control group was completed from June to October 2017, data collection for the experimental group was conducted. A nurse who was a lactation specialist selected participants based on the inclusion and
exclusion criteria, explained the purpose of the study to potential participants, and contacted the researcher after receiving consent from potential participants. The lactation specialist confirmed the demographic and clinical characteristics of
the participants from their hospital records on the day before
discharge, as well as the feeding method, body weight, and
TcB level of the infants at discharge. In addition, the researcher assessed the feeding method and growth by measuring the
infant's body weight, length, and head circumference as well
as TcB levels to check neonatal jaundice at each visit from
week 1 to 4 post-discharge. The researcher, an international
board-certified lactation consultant, had significant experience conducting studies on breastfeeding and infant growth.

6. Data Analysis
Data were analyzed using SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA). First, homogeneity testing was con2
ducted using descriptive statistics, the t-test, the x test for the
general and clinical characteristics, and the independent t-test
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for the study variables in the groups. Changes in feeding type
in the groups were analyzed using generalized estimating
equations (GEEs). Two-way repeated-measures analysis of
variance (ANOVA) was performed to analyze body weight,
length, and head circumference, and repeated-measures analysis of covariance (ANCOVA) was used to analyze the TcB
levels of the infants over time.

7. Ethical Considerations
This study was conducted after receiving approval from
the Daegu University Institutional Review Board (No. 1040621
-201505-HR-015-02). The participants were mothers of LPIs
who voluntarily consented to participate in the study and
signed an informed consent form.

RESULTS
1. General and Clinical Characteristics of Participants
No significant between-group differences were found in
the general characteristics of the LPIs and their mothers (Table
1). There were no significant differences in sex, gestational
age, birth order, number of babies, type of birth, body weight,
Apgar score, use of a ventilator, use of phototherapy, or tube
feeding for LPIs. The majority of the LPIs in both groups had a
gestational age of 34 weeks and were delivered via cesarean
section. The rate of ventilator use in the experimental group
was higher than in the control group. The mean 1-minute and
5-minute Apgar scores were lower in the experimental group,
at 6.81 and 8.33, respectively, than in the control group, at 7.42
and 8.68, respectively.

Table 1. General and Clinical Characteristics of Participants (N=40)
Cont. (n=19)

Exp. (n=21)

n (%) or M±SD

n (%) or M±SD

Male
Female

6 (31.6)
13 (68.4)

Gestational age (week)

34
35
36

Birth order

Subjects

Variables

Categories

Infant

Sex

p

13 (61.9)
8 (38.1)

3.68

.055

13 (68.4)
5 (26.3)
1 (5.3)

12 (57.1)
6 (28.6)
3 (14.3)

1.03

.596

First
Second

11 (57.9)
8 (42.1)

14 (66.7)
7 (33.3)

0.33

.567

Number of babies

Singleton
Twin

9 (47.4)
10 (52.6)

13 (61.9)
8 (38.1)

0.85

.356

Type of birth

NSVD
C-sec

3 (15.8)
16 (84.2)

4 (19.0)
17 (81.0)

0.07

.787

2,296±389

2,156±280

1.31

.197

Birth weight (g)

Mother

2

x or t

Apgar score

1-minute
5-minute

7.42±0.90
8.68±0.58

6.81±1.36
8.33±0.91

1.65
1.43

.107
.160

Ventilator

No
Yes

10 (52.6)
9 (47.4)

9 (42.9)
12 (57.1)

0.38

.537

Phototherapy

No
Yes

15 (79.0)
4 (21.0)

11 (52.4)
10 (47.6)

3.09

.079

Tube feeding

No
Yes

8 (42.1)
11 (57.9)

7 (33.3)
14 (66.7)

0.33

.567

34.0±3.1

33.3±4.2

0.61

.546

Age (year)
Employed

No
Yes

13 (68.4)
6 (31.6)

11 (52.4)
10 (47.6)

1.07

.301

Obstetric disease

No
Yes

17 (89.5)
2 (10.5)

16 (76.2)
5 (23.8)

1.22

.270

Cont., control group; C-sec, cesarean section; Exp., experimental group; NSVD, normal spontaneous vaginal delivery.
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Table 2. Comparison of Feeding Methods between the Groups Over Time (N=40)
Time

Categories

Discharge

Cont.* (n=19)
95% CI

†

Exp.* (n=21)
z (p)

n (%)

OR

13 (61.9)
8 (38.1)

1

95% CI

Cont.×Exp.

n (%)

OR

z (p)

Breastfeeding
Formula

13 (68.4)
6 (31.6)

1

First week

Breastfeeding
Formula

13 (68.4)
6 (31.6)

1.00

-

-

14 (66.7) 1.23 0.61-2.48
7 (33.3)

0.58
(.561)

Second week

Breastfeeding
Formula

11 (57.9)
8 (42.1)

0.63

0.35-1.16

-1.48
(.138)

12 (57.1) 0.82 0.42-1.60
9 (42.9)

Third week

Breastfeeding
Formula

8 (42.1)
11 (57.9)

0.34

0.14-0.80

-2.48
(.013)

12 (57.1) 0.82 0.29-2.28
9 (42.9)

Fourth week

Breastfeeding
Formula

7 (36.8)
12 (63.2)

0.27

0.11-0.68

-2.76
(.006)

13 (61.9) 1.00 0.38-2.64
0.00
8 (38.1)
(＞.999)

OR

95%CI

z (p)

1.23

0.61-2.48

0.58
(.561)

-0.58
(.561)

1.29

0.53-3.17

0.56
(.575)

-0.38
(.705)

2.44

0.64-9.33

1.31
(.191)

3.71 0.97-14.25

1.91
(.056)

1

*Time effects using generalized estimating equations (GEEs) for each group; †Interaction effect between treatment (Cont. and Exp.) and time using a
GEEs; CI, confidence interval; Cont., control group; Exp., experimental group; OR, odds ratio.

There were no significant differences in age, occupation,
and obstetric disease status for the mothers. The average age
of the mothers was 33 to 34 years old. More than two-thirds of
the mothers in both groups had no obstetric diseases.

2. Comparison of the Feeding Method
In a comparison of the two groups over time using GEE, the
breastfeeding rate in the experimental group remained consistent at 61.9% up to 4 weeks, whereas the rate dropped in the
control group from 68.4% at discharge to 36.8% at the fourth
week. A significant decrease in the breastfeeding rate was observed in the control group, with an odds ratio for breastfeeding of 0.34 (z=-2.48, p=.013) at week 3 and 0.27 (z=-2.76, p=
.006) at week 4, whereas no significant changes were observed
in the experimental group. The interaction effect between the
groups had an odds ratio of 3.71 for the fourth week, but it was
not statistically significant (z=1.91, p =.056) (Table 2).

3. Comparisons of Growth and Neonatal Jaundice
The body weight of LPIs showed a significant difference between the groups over time (F=5.69, p=.011) and over time
(F=363.38, p <.001), but not between the groups (F=2.11,
p=.154). Body length was significantly different between the
groups over time (F=18.78, p<.001) and over time (F=373.33,
p<.001), but not between the groups (F=3.69, p=.062). Head
circumference presented a significant difference between the
groups over time (F=4.81, p=.003), over time (F=210.71, p<
.001), and between the groups (F=6.25, p=.017). Finally, the
TcB levels of the infants showed no significant differences between the groups over time (F=1.03, p=.384), between the
groups (F=0.06, p=.803), or over time alone (F=1.14, p =.337).
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Repeated-measures ANCOVA, in which TcB levels at the time
of discharge were used as a covariate since there was a statistically significant difference between the groups at baseline
(t=2.30, p=.027), showed that the TcB levels were significantly
different over time by the time of discharge (F=3.38, p =.036)
(Table 3).

DISCUSSION
This study was conducted to identify the effects of a
web-based BCP on LPIs treated in the NICU in which weekly
home-based lactation support was provided for 4 weeks after
discharge. The results showed that the breastfeeding rate and
the growth of infants in the experimental group were higher
than they were in the control group. However, the TcB levels
of the experimental group, which had a higher breastfeeding
rate, were not significantly different from those of the control
group, which had a higher formula feeding rate.
First, the experimental group had a higher likelihood of being breastfed than those in the control group. The results of
this study correspond to those of a study by Wataker et al. [23],
in which the mothers of 36 LPIs who participated in a family
care program were found to be significantly more likely to continue breastfeeding until 3 months postpartum than the mothers of LPIs in the control group (n=30) who received traditional care in the NICU. Our results also align with those of a study
by Jang and Ju [24], in which the breastfeeding rate (73.1%) of
mothers of LPIs who attended an Infant Care Education Program (n=26) was higher than that of the control group (40.7%)
who did not attend the program (n=27). An integrated review
of 13 breastfeeding intervention studies [3] found that most interventions for LPIs helped to encourage exclusive breastfeeding and concluded that interventions that take place after LPIs
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Table 3. Comparison of Growth and Transcutaneous Bilirubin Levels between the Groups Over Time (N=40)
Cont. (n=19)

Exp. (n=21)

M±SD

M±SD

Discharge
First week
Second week
Third week
Fourth week

2,258±374
2,528±343
2,842±317
3,181±415
3,483±576

Length (cm)

First week
Second week
Third week
Fourth week

Head circumference (cm)

TcB (mg/dL)

Variables

Time

t

p

Source

F

Body weight (g)

p

2,239±271
2,640±346
3,004±384
3,391±427
3,847±441

1.16
0.28
1.07
1.60
2.36

.256
.778
.289
.119
.024

Group
Time
G*T

2.11
363.38
5.69

.154
＜.001
.011

47.9±1.2
48.8±1.4
49.4±1.4
50.0±1.5

48.3±1.7
49.4±1.5
50.5±1.6
51.4±1.5

1.15
1.35
2.50
3.70

.258
.184
.017
.001

Group
Time
G*T

3.69
377.33
18.78

.062
＜.001
＜.001

First week
Second week
Third week
Fourth week

33.1±0.8
33.8±0.8
34.3±0.9
34.8±0.8

33.5±0.8
34.3±0.9
35.0±0.8
35.8±0.9

0.74
1.57
2.36
4.04

.465
.125
.024
＜.001

Group
Time
G*T

6.25
210.71
4.81

.017
＜.001
.003

Discharge
First week
Second week
Third week
Fourth week

8.82±3.38
6.02±4.04
4.38±3.31
3.95±3.19
3.44±2.96

6.11±3.07
3.98±2.50
3.22±2.71
2.71±2.81
2.28±2.36

2.30
2.78
2.27
2.44
2.47

.027
.009
.029
.019
.018

Group
Discharge
Time
G*T
D*T

0.06
11.26
1.14
1.03
3.38

.803
.002
.337
.384
.036

Cont., control group; D, discharge; Exp., experimental group; G, group; T, time; TcB, transcutaneous bilirubin.

transition to living at home are needed. In addition, our study
highlighted the effect of home-based lactation support for a
certain portion of the postpartum period. These conclusions
highlight the need for nursing interventions that provide education and support for mothers of LPIs to promote breastfeeding during the first several weeks after birth, which is critical
for establishing longer-term breastfeeding.
Head circumference in the experimental group increased
significantly faster than in the control group when comparing
the effects of the BCP on infant growth; however, no significant changes were observed in the weight and length of LPIs
between the groups. Thus, our results were similar to those of
a previous study [24], which found that the weight, length,
and head circumference of infants in the experimental group
(n=26), whose mothers attended an infant care education program, were not significantly different from those of the control group (n=27). This is a similar finding to a study by Jang
and Hong [20] that observed no significant differences in
weight gain between the experimental group (n=20), the participants of which attended a BCP, and the control group (n=
20). Our results also correspond to the findings of a meta-analysis of the effects of breastfeeding promotion interventions on
infant growth that observed no significant differences in body
weight and length [18]. The mean body weight in the experimental group, however, was significantly higher than that in
the control group at the fourth week (t=2.36, p =.024), and the
mean body length was also higher at the third (t=2.50, p=.017)
and fourth week (t=3.70, p=.001). The BCP provided in this
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study focused on breastfeeding support by reassuring mothers of the appropriate feeding amount and boosting their
confidence to continue breastfeeding, which could explain
why growth in the control group in this study also remained
consistent. A study by Kent et al. [25] found that measuring
infants' weight before and after feeding helped mothers to
remain determined to continue breastfeeding, taking into
account the difficulty of verifying the total intake amount.
Therefore, further studies are needed that extend the intervention period to compare the growth of infants.
Lastly, our comparison of the effects of the BCP on neonatal
jaundice among LPIs found that TcB levels were not significantly different between groups, although the levels decreased naturally over time. This finding contrasts with those
of previous studies [12,13,26] that found breastfeeding to be a
risk factor for neonatal jaundice, while it supports the findings of other studies that found insufficient milk intake to be
the cause of elevated TcB levels, rather than breast milk itself
[8,14]. Furthermore, the body weight of LPIs at the fourth
week in the experimental group was higher than in the control
group, which suggests that the LPIs in the experimental group
were able to consume an appropriate amount of breast milk
and that their TcB levels declined at a similar rate to those in
the control group, which had a higher rate of formula feeding.
This result corresponds to the results of a study by Park et al.
[14] on 79 Korean infants born at 35 gestational weeks or later
who were hospitalized in a NICU approximately 8 days after
birth with idiopathic nonhemolytic hyperbilirubinemia. Their
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study found that serum bilirubin levels were higher in infants
with a more considerable weight drop than in infants who
showed weight loss at hospitalization compared to their birth
weight (n=55) and infants who gained weight (n=24).
Breastfeeding promotion interventions are most effective
when mothers continue to apply lactation education they received in hospitals after they return to their communities [27].
However, most breastfeeding interventions are conducted in
the hospital only and are often discontinued upon the mother
and infant's discharge. In this study, the intervention continued up to 4 weeks after hospital discharge. In other words,
the BCP provided in this study was successfully reinforced by
extending postnatal education from a specialist nurse at the
hospital to the home. The BCP also showed positive results by
providing tailored education for each LPI based on assessments
of the infant's maturity and growth, the mother's health, and
feeding issues following web education and practical support.
Despite the positive results of the BCP, there were some
limitations to this study. First, the BCP was provided and the
variables were measured by the same researcher, who was
aware of the sample allocation of the groups. Therefore, potential bias in the results cannot be entirely ruled out. However, the feeding method was identified through observation,
and growth and jaundice were measured mechanically to
minimize potential bias. Second, formula feeding partially
supplemented with breastfeeding was included in the breastfeeding rate, so the effects of the BCP on exclusive breastfeeding were not confirmed. In Korea, most LPIs are supplemented with formula for several weeks after discharge to promote growth, meaning that the effects of exclusive breastfeeding could not be studied. Therefore, the exclusive breastfeeding rate should be examined in future studies over a longer
study period. Third, the results have somewhat limited generalizability due to the small sample size from one hospital in
a single city, and further studies are thus recommended. Lastly,
since maternal factors influencing the commencement of
breastfeeding were not included in this study, further studies are recommended to supplement the present study.
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