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Mother–infant interaction quality and sense
of parenting competence at six months
postpartum for first-time mothers in
Taiwan: a multiple time series design
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Abstract

Background: For first-time mothers, not knowing how to interact with newborn infants increases anxiety and decreases
the quality of the parent–infant interactions. A substantial lack of interactional knowledge can ultimately limit
the adjustments necessary for a stable transition into motherhood. This study investigated how postpartum
parenting education influenced first-time mothers’ mother–infant interaction quality and parenting sense of
competence.

Methods: Eighty-one healthy first-time-mother and infant dyads were recruited. The control group (n = 40) received
postpartum care based on the medical and cultural norms practiced in Taiwan, while the experimental group (n = 41)
received, on top of typical care, education by way of a 40-min videotape on infant states, behaviors, and communication
cues, as well as a handout on play practices. Data were collected at five points: within the first week, and during follow-
ups in the first, second, third, and sixth months after birth. We administered the Chinese versions of the Parenting Sense
of Competence Scale and Edinburgh Perinatal Depression Scale, and used the Nursing Child Assessment Teaching Scale
to score videotaped mother–infant interactions.

Results: We observed an increase in the quality of mother–infant interaction within the experimental group only.
Furthermore, at the five assessment points, we observed no significant changes in perceived parenting competence.
Among all subjects, there were correlations between postpartum depression scores, parenting competency, and quality
of mother–infant interaction.

Conclusions: Our results indicate that first-time mothers in Taiwan who are provided with extra education on infants’
abilities and how to effectively play with infants are likely to exhibit improvements in quality of interaction.
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Background
The mother–infant interaction is the first and most
important intrapersonal interaction that deeply affected a
trust-building relationship in life [1]. It has substantial in-
fluences on infants’ language development, [2] emotional
regulation, [3] and cognitive development [4, 5], while

children whose mothers regularly engage in quality inter-
action with them tend to exhibit a high mental develop-
ment index at 2 years old [6]. If the parents’ behavior
shows strong intent for interaction, it attracts the atten-
tion of infants and initiates mutual exchange, response,
and participation [7, 8]. In such cases, the infants actively
contribute to social engagements and learn from these to
anticipate social responses from caregivers [7]. Parent–child
interaction is a shared, reciprocal experience within the
dyads, whereby the experience of each has an impact on
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the experience of the other [7]. Effective parent–child inter-
action requires that both the infant and parent (or care-
giver) send clear cues and respond to each other, thus
facilitating the development of an interactive environment
that continues the interaction [9, 10]. The parent and in-
fant learn to adapt, modify, and change their behaviors in
response to the other in every interaction process [11].
Researchers have determined that educational programs

can be helpful means of improving first-time mothers’
abilities to interact with their infants [12–17]. Dickie and
Gerber indicate that providing information on infant de-
velopment, temperament, and cues in 4- to 12-month-old
infants to their parents during a 16-h class was helpful in
understanding the demands of newborns, providing ap-
propriate contingent responses for parents, and producing
feedback and increasing behavior predictability for infants
[18]. A randomized controlled trial, based on Brazelton’s
Neonatal Behavior Assessment Scale (NBAS) intervention,
showed that a one-hour video and discussion on the
behaviors and status of newborns for first-time mothers,
delivered within 1 month postpartum, can increase the
quality of mother–infant interactions. The results of this
trial are based on the effect of information presented, about
the newborn’s competence to interact, on a mother’s sensi-
tive responsiveness toward her infant, thus promoting
affectionate handling of the infant and motivating the
mothers to become more involved and interact with their
infants [15]. Similarly, another study similarly showed that
a 45-min educational video on newborn behaviors for
first-time pregnant women at 38 weeks’ gestation enhanced
the quality of mother–infant interaction during the 24 h
following birth. More specifically, the scores for newborns’
sensitivity to cues and socioemotional growth were found
to be higher in the experimental group than in the control
group that did not watch the video [12].
Furthermore, postpartum women must not only re-

cover physically, but also, via mother–infant interaction,
learn the skills necessary for caring for and identifying
with their newborns, consequently developing their ma-
ternal role and behavior [19, 20]. The lack of under-
standing of newborns can increase mothers’ anxiety,
thereby influencing mother–infant interaction [12, 21–
23], maternal confidence [22, 24–26], and even mothers’
adaption to the maternal role [27]. Clark and Affonso re-
port that it is exceedingly important for first-time
mothers, in the first month after delivery, to deal with
the gap in expectations and reality of maternal life, im-
prove their own parenting skills, and establish a good re-
lationship with the newborn [28].
Parenting sense of competence (PSOC) refers to the sub-

jective feeling of a mothers’ ability to take care of their in-
fants and understand their infants’ needs [29]. For first-time
mothers, the most confusing period is 1–2 weeks after dis-
charge from the hospital, after which their self-confidence

in motherhood tends to increase [30–33]. Maternal
confidence and ability tends to increase with time after
birth, with the highest confidence and ability appearing at
4 months postpartum [34]. Improving mothers’ parenting
skills can facilitate and enhance their sense of competence
and satisfaction with the maternal role, and can prevent
postnatal depression that fostering positive neonates’ psy-
chosocial development [29]. However, PSOC is not related
to mothers’ actual parenting abilities [35–37].
At 6 months postpartum, the postpartum depression

symptoms can interfere with perceived parenting know-
ledge [38]. Women with postpartum depression showed
a lower sense of mother role competence and satisfac-
tion [29]. A Japanese study showed that mothers with
higher postpartum depression score were more likely to
engage in neglectful or aggressive parenting behaviors
[39]. The depressed mothers were likely to show more
negative and less positive behavior toward their infants
than did the nondepressed mothers [40]. A negative cor-
relation was found between the postpartum depression
scores and PSOC [41–43] and parent–infant interaction
quality [40, 44–46].
In Taiwan, women giving birth in the hospital are usu-

ally discharged three or 5 days after birth, depending on
normal spontaneous delivery (NSD) or cesarean section
(C/S). General postpartum care provided by hospitals
concentrates on mothers’ physical care, observation of
urine and stool, instructed uterine massage, normal
change in lochia, perineal douche, postnatal exercises,
episiotomy or C/S wound care, neonatal bathing, and
treatment of physical problems. In Taiwan, few hospitals
provided postpartum care, but even so, postpartum
home visits focused on lactation consultation for pro-
moting the breastfeeding behavior. It rarely provided
parents the information about how to be sensitive to
child’s signals, interpret them, and respond with emo-
tional attunement. Previous studies have primarily fo-
cused on parenting stress and maternal confidence in
Taiwanese postpartum women [30, 32]. Furthermore,
Chinese typically express their emotions in more subtle
forms than Western people. Chinese parents rarely
praise their children verbally, because their culture en-
courages modesty and humility. Thus, human cultural
factors influence beliefs and expressive behaviors in
interaction [5, 47, 48]. Therefore, this study evaluated
how mother-infant interactions and parenting compe-
tence are affected by a parenting competence education
and how they change as the infant matures up to
6 months postpartum in Taiwan.

Methods
Study design and population
This study used a single-blind multiple time series
design. In Taiwan, when visiting the doctor, pregnant
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women who come for prenatal examination and postpar-
tum women who come for postnatal 6 weeks examin-
ation sit in the same waiting area. The pregnant and
postpartum women could share and discuss the informa-
tion of this study with each other. To avoid affecting the
authenticity of the data, we approached the potential
participants for the experimental group after the last
postpartum woman in the control group had finished
her postnatal 6 weeks examination. In other words, after
the last participant in the control group had completed
her postnatal examination, the experimental group re-
cruitment began.
Study subjects were recruited from a 260-bed medical

center in northern Taiwan between August 1, 2010 and
February 2, 2012. The inclusion criteria were (1) primipa-
ras; (2) 20–34 years old; (3) normal term and singleton
birth; (4) no diagnosed complications of gestational dia-
betes mellitus, pregnancy-induced hypertension, preterm
birth, placental abruption, postpartum hemorrhage, post-
partum thrombophlebitis, or perinatal depression; (5)
understood and spoke Mandarin or Taiwanese; (6) lived in
northern Taiwan; and (7) signed an informed consent
form. The necessary sample size was calculated by consid-
ering mother–infant interaction score as the primary out-
come (Cohen’s d = 0.50) [8], while incorporating a 10%
attrition rate. Given a 90% power and 5% type 1 error, the
sample size was 82 dyads. This study received institutional
review board (IRB) approval (no. 99-0243B).

Materials
This study provided self-compiled CDs and manuals of
“Tips on caring for your baby” to the postpartum
women in the experimental group. The 40-min content
of the CD was modified from the self-instructional video
series entitled “Keys to caregiving” on infant, behaviors,
communication cues, and state modulation [49]. Then,
we translated the sub-titles of the film to Chinese. The
content of the manuals mainly introduced the sensory
development of newborns aged 0–6 months and sum-
marized the CD’s content.

Instruments
We conducted the study using two instruments: the Nursing
Child Assessment Teaching Scale (NCATS) and the Chinese
version of the Parenting Sense of Competence (C-PSOC)
Scale. In addition, we collected data from Additional file 1
(Questionnaires A. demographic and background informa-
tion) and Additional file 2 (Questionnaires B. breastfeeding
and baby care practices), and at the same time used the
Chinese version of the Edinburgh Perinatal Depression Scale
(C-EPDS) to monitor postpartum depression.
The NCATS is a standardized tool for assessing

interactions between caregivers and infants aged be-
tween 0 to 36 months [11, 16]. The NCATS was widely

used in research and clinical practice for families and
young children [2, 12, 17, 43, 50]. The NCATS consists
of 73 binary items, divided into six subcategories: the
caregiver’s sensitivity to cues, response to distress,
social-emotional growth-fostering behaviors, and cogni-
tive growth-fostering behaviors; the child’s clarity of cues
and responsiveness to caregiver. In addition, the tool
captures contingency items, such as the behavior of one
member of the dyad affects the response from the other.
The scale showed good internal consistency (0.76–0.87)
and 4-week test-retest reliability (0.55–0.85) [11]. The
Cronbach’s α of caregiver’s and child’s subscales in this
study were 0.84 and 0.76, respectively.
The PSOC Scale was developed in 1978 [51] and the

C-PSOC Scale. The latter had been validated with 0.85
internal consistency and 0.87 4-week test-retest reliabil-
ity in a sample of Hong Kong Chinese mothers. Signifi-
cant correlations with measures of self-esteem (r = 0.60,
p < 0.01) and depression (r = − 0.48, p < 0.01) demon-
strated good construct validity [52]. The Cronbach’s α of
the PSOC Scale in this study was 0.90.
The questionnaires B were developed by the re-

searcher for this study. The questionnaires B was col-
lected from the postpartum mothers who self-reported
that they were primary caregivers or not, and recalled
how much time they spent to care for and handle with
their babies in a week. The content validity was done by
five obstetrics experts, who were asked to rate each item
based on relevance, clarity, simplicity, and ambiguity on
the 5-point Likert scale. The Content Validity Index
(CVI) was 0.86–0.94.
The C-EPDS, which was developed by Cox, Holden,

and Sagovsky in 1987 [53], has been validated in a
sample of Taiwanese mothers [54]. The Cronbach’s α
of C-EPDS in this study was 0.79. The 12/13 cutoff
point was used to monitor postpartum depression
[55] in our study. If necessary, the subjects were re-
ferred to the psychiatrist for further diagnosis, and if
they were diagnosed with postpartum depression, the
data collection was stopped and the subjects were
excluded.

Experimental procedure and data collection
One researcher identified women from the prenatal and
delivery records who met the inclusion criteria and
approached them in the postnatal ward at least 3 days
after delivery (before they were discharged). Potential
participants were first given written and verbal informa-
tion about the study and then written informed consent
was obtained. The mothers who agreed to participate in
the study were asked to provide their addresses and
phone numbers to contact them for their first visit after
discharge. Their contact information was kept confiden-
tial for the purpose of the study.
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The participants were visited five times – within the
first week, the 1st month, the 2nd month, the 3rd
month, and the 6th month after delivery – in postpar-
tum nursing centers and/or their homes. Most Taiwan-
ese conduct the ritual ‘Do the months’ (30-day period)
after delivery [56], a form of support for postpartum
women that originated in the Chinese culture [57]. Ei-
ther the woman’s mother or mother-in-law assists her by
taking care of her personal needs, helping her care for
the newborn baby, taking care of any other children, and
doing the housework [58]. Nowadays, around half of the
new mothers choose to stay in postpartum nursing cen-
ters in northern Taiwan. It is a professional home-like
health care facility operated by registered nurses. They
provide postpartum services (for about a month) to fa-
cilitate the recovery of a postpartum woman and take
care of her newborn baby, thus, conducting the ‘Doing
the month’ ritual.
Each visit concluded with the administration of the

above mentioned self-report questionnaires. The data
collection procedure is presented in Fig. 1. When the
baby was ready (in quiet alert state), the researcher (first
author) introduced the task by giving a toy (rattle, block,
or squeak toy) to the mother to play with her baby. We
provided a new toy in each visit for hygiene consider-
ations. To assess mother–infant interactions, we video-
taped first-time mothers when they introduced new toys
to their children and completed the task and when they
needed to soothe their children. We videotaped for as
long as the mothers interacted with their infants, which
ranged from 2 to 16 min, depending on the actual inter-
action time until the mothers claimed they had done
with teaching their infants [11]. The scoring was done
by first researcher, certified in the use of NCATS tools
(achieved an inter-rater reliability score of 90%). In this
study, all toys, missions, and administration were taken
and followed from the “Caregiving/Parent–Child Inter-
action Teaching Manual” as per NCATS protocol [11].
After videotaping, both the groups were given general

postpartum guidance: (1) demo bathing of the baby and
umbilical cord care skills, manually expressing breastmilk
skills; (2) discussing breastfeeding problems and selection
of breastfeeding pumps, to relieve baby gas/red spot on
baby’s face; (3) providing the information on adding food
to the baby’s diet; (4) listening and providing emotion sup-
port. However, there was no discussion of mother–infant
interaction or parenting competence in the control group.
The data collection procedure was conducted by a specific
researcher to reduce the data collection bias and ensure
the privacy and safety of videotaped information.

Statistical analysis
All statistical analyses were conducted using SPSS Statis-
tics 21.0 (IBM Corp., Armonk, NY, USA). The significance

level for all tests was 0.05. The independent two-sample t
test was used to identify the group differences in normally
distributed continuous variables, while the chi-square test
was used to determine group differences in categorical
variables. The generalized estimating equation (GEE) ana-
lysis is a very useful technique when subject attrition
threatens the power of longitudinal studies [59, 60]. In this
study, we examined the trends in dependent variables,
mother–infant interaction (NCATS) and PSOC using the
GEE model, and set up “within-subject variable” = time;
“covariance matrix” = robust estimator; “working correl-
ation matrix” = exchangeable; “predictors factor” = group,
time, and group time; “model” = group, time, group time
and propensity scores. The propensity scores were calcu-
lated for parents’ age, education, and work status; mothers’
body mass index (BMI) before pregnancy, weight gain
during pregnancy, and abortion history; whether the preg-
nancy was planned; mothers’ parenting knowledge; deliv-
ery method; and child’s gender and birth weight.

Results
Participants
Eighty-one primiparous mothers (40 in control group and
41 in experimental group) and their newborn infants were
recruited for the study. One subject withdrew after
1 month because her mother-in-law held traditional views
of parenting, such as newborns do not need much inter-
action or play. The dropout rate was 1.2%. No mother was
referred to the psychiatrist in our study.
In the control group, around 30% of first-time mothers

held no religious beliefs and only three mothers had ever
had a smoking habit. In the experimental group, 17.3%
held no religious beliefs, and two participants previously
had smoking and drinking habits, while one still had a
smoking habit (about 10 cigarettes per day). The BMI be-
fore pregnancy and the weight gain during pregnancy
were in the normal range for both the groups. Approxi-
mately 93% of the subjects had obtained parenting infor-
mation during their pregnancy, but none of this education
had covered the topics taught in this study. Although
infants’ body weight was significantly heavier in the con-
trol group than in the experimental group, the other basic
characteristics and pregnancy/delivery data did not differ
significantly (see Table 1).

Infant care pattern in six months postpartum
Sixty percent of the control group and 65.9% of the ex-
perimental group chose a postpartum nursing center or a
babysitter to assist in infant care during the first month
postpartum. All first-time mothers self-reported that they
spent a considerable amount of time on infant care during
that first month. The exclusive breastfeeding rate was 58%
in control group and 59% in experimental group. After
6 months, the infant care time and exclusive breastfeeding
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rates had reduced in both groups. There was no difference
in infants’ time schedules, caregiving patterns, milk-feeding
types, or mothers’ perceived resting frequency across any of
the points in time or between groups (see Table 2).
Most Chinese postpartum women undergo food ther-

apy, that is, eating yang foods and avoiding yin foods,
and engage in plenty of good rest in order to recover
physically in the first month postpartum [58]. Common
yang foods include chicken, egg, pig kidney, chicken or
fish soup, ginger, and brown sugar. Common yin foods
include most fresh fruits and vegetables, ice, and salt
[61]. This diet is followed to compensate for the blood
loss during childbirth [57].

Trends in mother–infant interaction quality
Figure 2 shows the results of the NCATS for caregivers and
infants (caregivers: (sensitivity to cues, response to distress,
social-emotional growth fostering, and cognitive growth
fostering; infants: clarity of cues and responsiveness to care-
giver). The sensitivity to cues score for caregivers showed a
slight decreasing trend in the second (T3) and sixth (T5)
months compared to the first week postpartum. Further-
more, the score of social-emotional growth fostering,
cognitive growth fostering, and responsiveness to caregiver
showed a decrease at 6 months. All the other scores for
mother–infant interaction increased over time. Overall, the
results indicated that the caregiver scores (Fig. 3a), child

T
1

CG (n=41)

Time: first week
Place: postnatal nursing center (CG=24; EG=26) or home (CG=27; EG=25)
Fill out: 1.questionnaire A; 2.questionnaires B; 3.EPDS; 4.PSOC
Video task: hold on the rattle

Provided general postpartum consultations

Provided CDs, manuals of the 
“Tips on caring for your baby”
and discussed

T
2

T
3

T
4

T
5

Time: two months
Place: home (CG=40; EG=41)
Fill out: 1.questionnaire B; 2.EPDS; 3.PSOC
Video task: each for the rattle

Time: three months
Place: home (CG=40; EG=41)
Fill out: 1.questionnaire B; 2.EPDS; 3.PSOC
Video task: transfer block from one hand to other

Time: six months
Place: home (CG=40; EG=41)
Fill out: 1.questionnaire B; 2.EPDS; 3.PSOC
Video task: squeak the squeak toy

Time: one month
Place: postnatal nursing center (CG=1; EG=0) or home (CG=40; EG=41)
Fill out: 1.questionnaire B; 2.EPDS; 3.PSOC
Video task: follow the rattle with his/her eyes

EG (n=41)

Time: during PP 1-3 d
Place: postnatal ward
Fill out: questionnaire A

Fig. 1 Experimental procedure and data collection
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scores (Fig. 3b), total scores (Fig. 3c), and contingency
scores (Fig. 3d) at the 1st to the 6th month were evidently
higher in the experimental group than in the control group.

Trends of the sense of parenting competence
We observed no difference in C-PSOC scores between
the control group (mean = 67.28, SD = 10.18) and experi-
mental group (mean = 65.46, SD = 12.56) in the first
week (Fig. 3e). The C-PSOC scores then showed a de-
crease (control group: mean = 65.05, SD = 10.06; experi-
mental group: mean = 63.56, SD = 15.15) at the 1st
month, before gradually increasing from the 2nd to the
6th month. At no point were the C-PSOC scores signifi-
cantly different between the two groups.

Effectiveness on PCI and PSOC
This study evaluated the intervention effect on mother–
infant interaction quality and PSOC using a GEE model
(Table 3). We found no differences in sensitivity to cues,
response to distress, social-emotional growth fostering,
cognitive growth fostering, clarity of cues, or responsive-
ness to caregiver in the first week between the two
groups. Notably, caregiver scores, child scores, total
scores, and contingency scores for infants in the experi-
mental group did not significantly differ from those in
the control group. For the experimental group, a signifi-
cant increasing trend was observed in sensitivity to cues,
social-emotional growth fostering, cognitive growth fos-
tering, clarity of cues, and responsiveness to caregiver, as
well as overall caregiver scores, child scores, total scores,

Table 1 Personal characteristics and pregnancy/delivery information

CG (n = 40) EG (n = 41) t / χ2 value p value

Mother’s age, yrs 32.35 ± 2.80 33.49 ± 3.38 2.720 0.103

BMI, kg/m2 20.46 ± 2.17 20.49 ± 3.03 0.002 0.962

BW increase during pregnancy, kg 14.51 ± 3.90 15.29 ± 6.56 0.430 0.514

Father’s age, yrs 34.68 ± 3.94 36.15 ± 4.39 2.517 0.117

Infant BW, kg 3278.38 ± 377.06 3096.34 ± 371.54 4.789 0.032

Mother’s education 2.483 0.283

High school 1 (2.5) 4 (9.8)

Junior college 26 (65.0) 21 (51.2)

College or above 13 (32.5) 16 (39.0)

Mother’s work status 2.614 0.282

Housewife 6 (15.0) 10 (24.4)

Part-time Job 2 (5.0) 0

Full-time job 32 (80.0) 31 (75.6)

Father’s education 3.952 0.165

High school 0 4 (9.7)

Junior college 20 (50.0) 17 (41.5)

College or above 20 (50.0) 21 (48.8)

Father’s work status 1.307 0.513

None 1 (2.5) 0

Part-time Job 3 (7.5) 2 (4.9)

Full-time job 36 (90.0) 39 (95.1)

Abortion history 12 (30.0) 5 (12.2) 3.871 0.049

Pregnancy planned 27 (67.5) 29 (70.7) 0.099 0.753

Received parenting information 37 (92.5) 38 (92.7) 0.001 1.000

Delivery 2.102 0.147

NSD 16 (40.0) 23 (56.1)

C/S 24 (60.0) 18 (43.9)

Infant gender 0.307 0.579

Boy 21 (52.5) 19 (46.3)

Girl 19 (47.5) 22 (53.7)

CG control group, EG experimental group
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and contingency scores at the 1st month, the 2nd
month, the 3rd month, and the 6th month. This indi-
cated that receiving postpartum parenting education led
to an increase in mother–infant interaction quality
among first-time mothers in the 6 months after delivery,
except for the aspect of interaction related to response
to distress.
The PSOC at baseline in the experimental group was

similar to that in the control group. Furthermore, we ob-
served no change in the PSOC in the experimental
group between the 1st month and the 6th month, indi-
cating that while the postpartum parenting education
appeared to help improve mother–infant interaction

quality, it has no effect on the PSOC of first-time
mothers. Among all subjects, clear correlations were
found between postpartum depression, parenting com-
petency, and quality of mother–infant interaction (see
Table 4).

Discussion
In this study, we evaluated how postpartum parenting
education influenced the quality of mother–infant inter-
action and PSOC in the 6 months after delivery among
first-time mothers in Taiwan. The education was evi-
dently helpful in improving overall mother–infant inter-
action quality during the 6 months after delivery, but it

Table 2 Infant care pattern during six months postpartum

1st week 1st month 2nd month 3rd month 6th month

Baby average day wake time, hr./ day

CG 5.3 ± 2.0 5.5 ± 2.7 5.6 ± 2.1 6.5 ± 2.4 8.8 ± 2.3

EG 4.8 ± 2.0 5.2 ± 2.6 5.9 ± 2.3 7.3 ± 2.1 9.0 ± 2.4

p value 0.281 0.636 0.581 0.124 0.758

Baby primary caregiver, n (%)

CG

Mother 18 (50.0) 37 (92.5) 26 (66.7) 13 (32.5) 10 (25.0)

Family 1 (2.8) 2 (5.0) 7 (17.9) 16 (40.0) 17 (42.5)

Others 17 (47.2) 1 (2.5) 6 (15.4) 11 (27.5) 13 (32.5)

EG

Mother 13 (31.7) 40 (97.6) 31 (75.6) 19 (46.3) 16 (39.0)

Family 0 0 5 (12.2) 14 (34.1) 15 (36.6)

Others 28 (68.3) 1 (2.4) 5 (12.2) 8 (19.5) 10 (24.4)

p value 0.081 0.487 0.666 0.423 0.389

Care baby time per week, hr

CG 119.6 ± 54.9 153.3 ± 38.7 138.7 ± 43.1 107.0 ± 47.1 100.4 ± 47.8

EG 123.8 ± 50.8 163.9 ± 20.6 148.4 ± 34.4 123.7 ± 47.2 121.1 ± 44.9

p value 0.730 0.127 0.271 0.115 0.048

Exclusive Breastfeeding, n (%)

CG 19 (52.8) 23 (57.5) 17 (43.6) 18 (45.0) 19 (47.5)

EG 23 (56.1) 24 (58.5) 16 (39.0) 18 (43.9) 18 (43.9)

p value 0.770 0.925 0.678 0.921 0.745

Perceived resting frequency, n (%)

CG

Often 21 (58.3) 13 (32.5) 20 (51.3) 33 (82.5) 34 (85.0)

Sometimes 10 (27.8) 16 (40.0) 11 (28.2) 6 (15.0) 4 (10.0)

Seldom 5 (13.9) 11 (27.5) 8 (20.5) 1 (2.5) 2 (5.0)

EG

Often 17 (41.5) 12 (29.3) 24 (58.5) 35 (85.4) 33 (80.5)

Sometimes 14 (34.1) 16 (39.0) 11 (26.8) 5 (12.2) 8 (19.5)

Seldom 10 (24.4) 13 (31.7) 6 (14.6) 1 (2.4) 0

p value 0.295 0.907 0.741 0.934 0.124

CG control group, EG experimental group
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had no effect on the response to distress aspect of that
interaction. This result was in accordance with the find-
ings of previous studies indicating that postpartum
parenting education is effective in improving mother–in-
fant interaction quality [12–15, 18, 62, 63]. It should be
noted that, while the interaction scores of the mother’s
response to infant’s distress in the first and second
month after delivery were higher in the experimental
group than in the control group, there was no significant
difference in the magnitude of the progress between the

two groups. A possible reason for this is that first-time
mothers must be able to manage infants’ distress, for ex-
ample, crying, being fussy, or generally upset in everyday
life. As such, while the intervention education made the
mothers in the experimental group learn these skills
sooner, the control group mothers were still accumulating
parenting experience during the first month after delivery,
including how to respond to infants’ distress; thus, their
abilities would not differ substantially from that of the
experimental group. Previous studies have similarly

A

D

B

E

C

F

Fig. 2 Trends for scores of the mother-infant interaction quality. T1: the 1st week; T2: the 1st month; T3: the 2nd month; T4: the 3rd month; T5:
the 6th month after delivery; □: EG; ●: CG

A

D

B

E

C

Fig. 3 Effectiveness of postpartum parenting education on (a) mother, (b) infant, (c) total scores, (d) contingency scores, (e) PSOC. T1: the 1st
week; T2: the 1st month; T3: the 2nd month; T4: the 3rd month; T5: the 6th month after delivery; □: EG; ●: CG
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Table 3 Effectiveness of postpartum parenting education on the quality of mother-infant interaction and sense changes of parenting
competence

NCATS

Sensitivity to Cues Response to Distress Social-Emotional Growth Fostering

B S.E. Wald χ2 p value B S.E. Wald χ2 p value B S.E. Wald χ2 p value

Intercept 8.68 0.29 924.22** < 0.001 8.78 0.48 328.50** < 0.001 7.80 0.29 718.56** < 0.001

EGa −0.31 0.35 0.77 0.381 0.49 0.54 0.82 0.366 0.26 0.35 0.57 0.452

Time

1st m vs. 1st wkb −0.10 0.29 0.12 0.728 1.25 0.48 6.69* 0.010 0.18 0.30 0.38 0.539

2nd m vs. 1st wkb −0.29 0.30 0.94 0.334 1.42 0.49 8.32** 0.004 0.66 0.31 4.60* 0.032

3rd m vs. 1st wkb 0.10 0.31 0.10 0.751 1.88 0.46 16.92** < 0.001 1.56 0.31 25.09** < 0.001

6th m vs. 1st wkb 0.05 0.28 0.03 0.866 1.98 0.46 18.83** < 0.001 0.93 0.34 7.72** 0.005

Interaction

EG × [1st m vs. 1st wk]c 1.93 0.36 28.74** < 0.001 0.08 0.57 0.02 0.890 1.24 0.35 12.60** < 0.001

EG × [2nd m vs. 1st wk]c 1.63 0.39 17.53** < 0.001 −0.06 0.57 0.01 0.913 1.42 0.37 14.60** < 0.001

EG × [3rd m vs. 1st wk]c 1.63 0.41 15.75** < 0.001 −0.42 0.55 0.60 0.438 0.86 0.37 5.34* 0.021

EG × [6th m vs. 1st wk]c 1.53 0.37 16.85** < 0.001 −0.50 0.55 0.83 0.364 0.95 0.41 5.48* 0.019

Propensity score 0.21 0.22 0.89 0.347 0.35 0.31 1.28 0.258 0.18 0.28 0.42 0.518

NCATS

Cognitive Growth Fostering Clarity of Cues Responsiveness to Caregiver

B S.E. Wald χ2 p value B S.E. Wald χ2 p value B S.E. Wald χ2 p value

Intercept 6.67 0.45 222.11** < 0.001 5.53 0.36 242.18** < 0.001 4.77 0.36 179.79** < 0.001

EGa −0.23 0.67 0.15 0.736 0.03 0.38 0.01 0.941 −0.30 0.52 0.33 0.566

Time

1st m vs. 1st wkb −0.34 0.45 0.55 0.459 0.29 0.39 0.56 0.453 0.03 0.45 0.00 0.957

2nd m vs. 1st wkb 0.10 0.45 0.05 0.830 1.47 0.38 14.89** < 0.001 0.95 0.45 4.53* 0.033

3rd m vs. 1st wkb 1.79 0.52 11.62** 0.001 1.97 0.43 21.15** < 0.001 2.20 0.45 24.24** < 0.001

6th m vs. 1st wkb 1.69 0.54 9.88** 0.002 2.62 0.40 42.71** < 0.001 0.45 0.54 0.69 0.407

Interaction

EG × [1st m vs. 1st wk]c 0.54 0.70 41.62** < 0.001 1.51 0.45 11.38** 0.001 1.67 0.62 7.32** 0.007

EG × [2nd m vs. 1st wk]c 4.89 0.69 49.60** < 0.001 1.45 0.46 9.77** 0.002 2.42 0.61 15.70** < 0.001

EG × [3rd m vs. 1st wk]c 4.37 0.75 34.30** < 0.001 1.47 0.47 9.95** 0.002 1.88 0.63 9.05** 0.003

EG × [6th m vs. 1st wk]c 3.83 0.72 27.96** < 0.001 1.21 0.44 7.37** 0.007 3.44 0.74 21.75** < 0.001

Propensity score −0.17 0.54 0.10 0.754 −0.13 0.24 0.29 0.590 3.35 0.43 0.67 0.413

NCATS

Caregiver scores Child scores Total scores

B S.E. Wald χ2 p value B S.E. Wald χ2 p value B S.E. Wald χ2 p value

Intercept 32.01 0.97 1095.92** < 0.001 10.30 0.56 343.17** < 0.001 42.30 1.16 1328.29** < 0.001

EGa 0.19 1.30 0.02 0.887 −0.27 0.71 0.15 0.702 −0.11 1.64 0.01 0.946

Time

1st m vs. 1st wkb 0.92 0.92 1.00 0.318 0.31 0.69 0.20 0.652 1.25 1.29 0.93 0.336

2nd m vs. 1st wkb 1.81 0.97 3.49 0.062 2.42 0.64 14.45** < 0.001 4.26 1.31 10.60** 0.001

3rd m vs. 1st wkb 5.24 1.03 26.03** < 0.001 4.16 0.67 38.32** < 0.001 9.42 1.41 44.64** < 0.001

6th m vs. 1st wkb 4.57 1.00 21.08** < 0.001 3.06 0.72 18.19** < 0.001 7.65 1.32 33.57** < 0.001

Interaction

EG × [1st m vs. 1st wk]c 7.82 1.29 36.77** < 0.001 3.18 0.90 12.43** < 0.001 11.02 1.77 38.75** < 0.001
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found that first-time mothers apparently show im-
provements in knowledge of caring for newborns in
the two–six weeks after birth [31–33].
However, when observing the influence of time on

mother–infant interaction quality, response to distress
showed apparent progress at the 1st month, the 2nd
month, the 3rd month, and the 6th month, but there was
no significant progress in sensitivity to cues over the assess-
ment period. This suggests that mother–infant interaction
quality exhibits positive changes through the accumulation
of experience between mothers and infants. More specific-
ally, response to distress showed a rather rapid increase,
whereas sensitivity to cues might need greater contact time
or special instructions. Recognizing that a child is a person

in the environment is considered the basis of personal
interaction [9]. Sumner and Spietz report that numerous
first-time parents are unable to recognize their newborns’
abilities or interact with their infants as people in their en-
vironment [11]. First-time parents become familiar with the
characteristics and abilities of their newborns through the
process of caregiving [19, 20], which makes them more sen-
sitive to newborns’ behaviors and demands and engage in
more appropriate responses, thus improving interaction
quality [10].
Gibaud-Wallston and Wandersman showed that the

parenting competence of first-time parents began to in-
crease from about 6 weeks after delivery [51]. Our results
showed that postpartum education focusing on infants’
states, behaviors, and communication cues using videos
and instruction manuals cannot improve PSOC during in
the 6 months after delivery. We found that the lowest
PSOC scores in both groups were in the first month post-
partum, after which they increased until the third month.
This is perhaps because, in the first month, first-time
mothers spend considerable amount of time taking care of
their children rather than recovering. During the first
month home visit, we found that the mothers consistently
asked questions about infants’ crying during the nighttime,
bowel movements, and breastfeeding, as well as how to

Table 3 Effectiveness of postpartum parenting education on the quality of mother-infant interaction and sense changes of parenting
competence (Continued)

EG × [2nd m vs. 1st wk]c 7.91 1.34 35.07** < 0.001 3.87 0.87 19.98** < 0.001 11.79 1.79 43.27** < 0.001

EG × [3rd m vs. 1st wk]c 6.47 1.44 20.33** < 0.001 3.35 0.87 14.99** < 0.001 9.85 1.87 27.73** < 0.001

EG × [6th m vs. 1st wk]c 5.85 1.39 17.68** < 0.001 4.65 0.95 23.68** < 0.001 10.52 1.82 33.57** < 0.001

Propensity score 0.57 0.90 0.40 0.528 −0.49 0.55 0.78 0.376 0.84 1.14 0.01 0.941

NCATS PSOC

Contingency scores

B S.E. Wald χ2 p value B S.E. Wald χ2 p value

Intercept 13.67 0.75 336.23** < 0.001 66.78 2.30 843.52** < 0.001

EGa −0.36 1.15 0.10 0.751 −2.59 2.94 0.78 0.379

Time

1st m vs. 1st wkb 0.91 0.92 0.98 0.323 −2.37 1.27 3.47 0.062

2nd m vs. 1st wkb 2.40 0.90 7.18** 0.007 0.15 1.13 0.02 0.896

3rd m vs. 1st wkb 6.31 0.87 52.00** < 0.001 2.50 1.24 4.09* 0.043

6th m vs. 1st wkb 3.48 0.78 20.15** < 0.001 4.80 1.41 11.56** 0.001

Interaction

EG × [1st m vs. 1st wk]c 6.53 1.26 26.85** < 0.001 0.47 1.82 0.07 0.796

EG × [2nd m vs. 1st wk]c 7.14 1.26 32.05** < 0.001 1.78 1.74 1.05 0.306

EG × [3rd m vs. 1st wk]c 5.50 1.31 17.62** < 0.001 2.62 1.83 2.06 0.151

EG × [6th m vs. 1st wk]c 6.64 1.29 26.51** < 0.001 2.91 2.07 1.97 0.161

Propensity score −0.47 0.82 0.32 0.572 1.92 4.20 0.21 0.647
*: p < 0.05, **: p < 0.01; df = 1; a Reference category: CG; b Reference category: 1st week (Baseline); c Reference category: CG × 1st week (Baseline)
NCATS nursing child assessment teaching scale, PSOC parenting sense of competence, EG experimental group, 1st wk the 1st week,1st m the 1st month; 2nd m the
2nd month, 3rd m the 3rd month, 6th m the 6th month

Table 4 Associations between scores of postpartum depression,
parenting competency, and quality of mother-infant interaction

Scores PSOC NCATS

EPDS rs −0.618** −0.146**

p value < 0.001 0.006

PSOC rs 1 0.156**

p value – 0.003

PSOC parenting sense of competence, NCATS nursing child assessment
teaching scale, EPDS Edinburgh perinatal depression scale
**: p < 0.01

Chung et al. BMC Pregnancy and Childbirth  (2018) 18:365 Page 10 of 13



adjust infants’ time schedules. Thus, even if first-time
mothers might have been thoroughly immersed in the joy-
ful feeling of motherhood, they might have been experien-
cing feelings of anxiety, frustration, lack of competence,
and exhaustion, thus leading to the low PSOC [64].
Past research has shown that newborns’ mothers were

most stressed in the first month postpartum, after which
their stress began decreasing as their understanding of in-
fants, mastery of care skills, and perceived ability to care
for the infant increased [34]. This result is similar to that
of our own study, wherein PSOC in both the experimental
and control groups increased over time, beginning from
the second month of delivery. Additionally, mothers’
knowledge of newborn care and maternal confidence in-
creased over time. This somewhat consistent with the
findings of Wu (2000), who found that providing physical
care for newborns, establishing a mother–infant relation-
ship, and instructing first-time mothers on newborns’ con-
ditions and behavioral cues during their discharge from
the hospital could improve maternal confidence in the
second week of postpartum; however, no difference in ma-
ternal confidence was found after the first month [31].
Other studies have also demonstrated similar results: Kuo
et al. (2000) show that providing instructions on new-
borns’ physical care and behavioral status at postpartum
can increase maternal confidence in the second week of
postpartum, [32] while Chen (2005) shows that providing
instructions on newborns’ development and physical care
at 32–34 weeks of pregnancy could enhance maternal
confidence at 6 weeks’ postpartum [33].
Additionally, there was no significant difference between

the groups in the magnitude of the change in PSOC be-
tween the 1st month and 6th month. Previous studies have
emphasized instruction on practical behaviors, such as skills
in caring for newborns, as they can facilitate mothers’
self-confidence in their parenting skills and ability to under-
stand infants’ demands. A possible reason for no significant
difference in the magnitude of change was the C-PSOC,
which evaluates both self-efficacy and self-satisfaction of
mothers’ parenting role abilities and is associated more with
mothers’ personal feelings, but is not representative of their
actual abilities [36, 37]. Influenced by modesty and humility
in Taiwanese culture [5], mothers underestimate themselves
and the maternal role achievement needs more time than
maternal skills [19, 20]. Additionally, higher depression
scores were correlated with lower parenting competence
scores and interaction scores. Also, higher interaction
scores were correlated with higher parenting competence
scores in this study. These results were similar to the previ-
ous studies [38, 39].
In this study, we could not randomly assign the partic-

ipants to the two groups, and approximately 60% of the
participants remained in postpartum nursing facilities
for the first month. Thus, we employed the propensity

score and GEE model for reducing the selection bias and
the influence of missing data. Additionally, further study
warrants investigations on the impact of mother–infant
interaction quality with the total time of using the CDs/
manuals and different child sequence.
We also found that first-time mothers usually focused

on completing the task rather than giving new toys to
their children for exploration, and seldom praised their
children. It was found that 93% of the participants ob-
tained information on raising children from relatives,
friends, books, and magazines, other mothers, health care
personnel, and the internet. Thus, it would seem necessary
to educate Taiwanese first-time mothers on how to play
with their infants, as well as how to be sensitive to infants’
behaviors. We suggest providing information about new-
borns’ characteristics, their ability to play with parents and
grandparents, and postpartum nursing facilities via the
internet as well as through service education.

Conclusions
It was helpful in mother–infant interaction quality when
the first-time mothers received the parenting educations on
infants’ abilities and how to play with infants during the
6 months after delivery. An apparent progress on response
to distress in mother–infant interaction quality was shown
at the 1st, 2nd, 3rd, and 6th months, respectively. The low-
est PSOC scores in both groups were found in the first
month postpartum, after which they increased until the
third month. Significant associations found among postpar-
tum depression, parenting competency, and quality of
mother–infant interaction in the two groups.
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