
Prospective Clinical Research Report

Effectiveness of the
PRECEDE-PROCEED model
for improving the care
knowledge, skill, and sense
of competence in mothers
of preterm infants
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Abstract

Objective: This quasi-randomized controlled trial was performed to evaluate the effects of the

PRECEDE-PROCEED model (PPM) in enabling mothers of preterm infants to develop care

knowledge, skill, and a sense of competence.

Methods: Among 116 mothers of preterm infants, 60 received traditional discharge education

(control group) and 56 received PPM discharge education (PPM group). Improvement in knowl-

edge and skills was transformed into the mothers’ routine daily care of infants. The primary

outcome was knowledge of preterm infant care. The secondary outcomes were preterm infant

care skills and a sense of competence, routine intervention compliance among mothers, and the

readmission rate of infants 6 months after discharge.

Results: Six months after discharge, the mean knowledge score and mean skills score were

significantly higher in the PPM group than in the control group. The mothers’ sense of compe-

tence with respect to both self-efficacy and satisfaction was also significantly better in the PPM

group than in the control group. Moreover, intervention behavior compliance and the readmis-

sion rate were significantly better in the PPM group than in the control group.

Conclusion: Care knowledge, skills, and sense of competence in mothers of preterm infants

improved after implementation of the PPM.
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Introduction

The advanced technology in the neonatal
intensive care unit (NICU) has facilitated
clinicians’ ability to prolong the life of pre-
term infants (<37 completed weeks of ges-
tation) and has provided a greater
likelihood of surviving to discharge to be
cared for by parents, raising questions
regarding the adequacy of post-hospital
care and readmission.1,2 Because of the
unpredictable physiological changes in pre-
mature infants, it is essential for parents to
have necessary care knowledge before dis-
charge.3 Up to 30% of preterm infants are
rehospitalized within 6 months after hospi-
tal discharge for common problems such as
infection, feeding difficulties, weight loss,
and gastrointestinal and respiratory condi-
tions because their parents lack required
care knowledge, skills, and self-efficacy at
home.4

Studies have shown that caregivers of
premature infants who hope to learn
infant care skills rely on health care profes-
sionals before discharge.5 Parents’ partici-
pation in the care of their infant in a
NICU would decrease readmission rates
of infants and alleviate the patients’ psycho-
logical symptoms, thus contributing to
increased care knowledge and satisfaction
based on the family integrated care
model.6 However, involving the parents
and collaboratively working with health
care professionals in the closed and limited
space of the NICU is a great challenge in
most areas of China.7 Therefore, it is nec-
essary to establish an effective training
model with appropriate interventions and
provide tailored education training for

mothers of preterm infants, aiming to
improve their preterm infant care knowl-
edge and thus meet the care needs of pre-
term infants.

The PRECEDE-PROCEED model
(PPM) was developed by Green and
Kreuter,8 and it guides users to perform
assessments in social, epidemiological,
behavioral, and environmental areas to
plan and evaluate a process using a system-
atic approach.9 More recent adaptations of
the model in relation to maternal and child
health have included studies and projects on
chronic diseases.10 With application of the
PPM to primiparas, participants were moti-
vated to implement a more effective breast-
feeding practice.11 In the present study, we
used the PPM to construct and implement
health education training among mothers
of preterm infants in the NICU of Baoji
Maternal and Child Health Hospital. Our
aim was to enable mothers to increase their
infant care knowledge, skills, and sense of
competence in their abilities after hospital
discharge.

Methods

Setting and participants

This study was conducted in a 60-bed
NICU of a tertiary maternal and child
health hospital located in the northwest
region of China from June 2019 to July
2020. Approximately 1000 preterm infants
are admitted to the NICU each year. The
infants receive intensive treatment and care
in the NICU by professions until they are
discharged from the hospital. No visiting
policies are in place; parents are not allowed
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to visit their infants at the bedside but only
in the parents’ reception room of the
NICU, where they can also communicate
with physicians and nurses.

The reporting of this study conforms to
the CONSORT statements.12 The inclusion
criteria were preterm infants with a
gestational age of 28 to 36þ6 weeks,
weight of >1500 g, 5-minute Apgar score
of �8 points after birth, and birth in the
hospital in which the study took place.
Additionally, the mothers were required to
be the primary caregiver after the infants’
discharge and express willingness to partic-
ipate in the study. For the infants, the
exclusion were the performance of surgery
and ventilator treatment in the neonatal
period as well as the presence of any con-
genital malformations and genetic diseases;
for the mothers, the exclusion criteria were
psychiatric problems, infectious diseases,
disabilities, and education not extending
beyond high school. All infants’ mothers
were verbally informed about the purpose
of the study and provided their written con-
sent. The study was approved by the Ethics
Committee of Baoji Maternal and Child
Health Hospital (IRB No. BFYL-2017-6).
In total, 120 infants and their mothers were
initially enrolled in the study. The sample
size was calculated using a mean difference
of a¼ 0.05, b¼ 0.1, and r¼ 1.43, and in
accordance with a similar clinical study,6

we determined that 60 patients per group
were required to yield statistically signifi-
cant results. The mothers were assigned to
either the PPM group or control group
(60 in each group)13 according to the last
digit of the infants’ sequential hospitalization
number (single or double entry number).

Design

This quasi-randomized controlled trial was
based on the PPM. Phases 1 to 5 were relat-
ed to the PRECEDE stage, and phases 6
to 9 were related to the PROCEED

stage (Figure 1). In the first three phases,

we reviewed the literature and assessed the

coping ability of mothers of premature

infants upon discharge, identified the type

of education models used to improve pre-

term infants’ care practice, identified the

factors influencing the education process,

and assessed the gaps in the mothers’ care

ability. In phase 4, we categorized the iden-

tified factors into predisposing factors,

enabling factors, and reinforcing factors.

Predisposing factors provide mothers with

motivation in their current skill, knowledge,

and sense of competence in infant care.

Enabling factors include setting up a

health education room, improving the edu-

cation care process, providing training

resources, and providing simulation teach-

ing equipment (e.g., incubators, disinfection

and emergency rescue equipment, a crib, an

adult bed, a bathing area, breastfeeding and

other simulation teaching aids, and physical

and nerve measurement tools to enable

educators to provide demonstrations).

Reinforcing factors promote intervention

behavior compliance, prompting preterm

infants’ mothers to realize that a change is

needed in their care skills or providing pro-

fessional activities that encourage and moti-

vate them to make an improvement. In

phase 5, we carefully examined the informa-

tion from previous phases, identified the

mothers’ background competence in infant

care, and analyzed the competence gaps in

the care content and process of caring.

Traditional post-discharge care

and PPM intervention

After the PROCEED stage, our health edu-

cation started with video training that was

repeated from Monday to Friday in the

parents’ reception setting of the NICU.

The video content was related to knowledge

regarding the catch-up growth of preterm

infants and routine care skills. Mothers in
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the control group received traditional post-

discharge care. In the PPM group, the

mothers were provided theory and practice

support by health professionals at monthly

hospital visits and were informed of the

next follow-up time. The infant care infor-

mation included verbal instruction, demon-

stration, and brochures regarding infant

care before discharge; the mothers were

also advised to autonomously learn as

much care-related information as possible

from the WeChat platform of the hospital.

The infants’ growth information records

were collected. However, mothers in the

control group did not receive theory

and practice support or continuous care

nursing.

The mothers’ care knowledge in the

PPM group consisted of three training

sessions lasting an average of about 1.5 to

2.0 hours and continuous care nursing after

infant discharge. The first session occurred

on the second day of the infants’ admission

to the NICU. The session focused on pre-

disposing factors by the teaching of theory,

and the mothers were given educational

materials (booklets and videos) that includ-

ed the training content. The second session

involved practice training on the day of the

mothers’ discharge. Professional caring

skills and daily care methods were delivered

by trained nurses. The third session was

implemented 1 day before the infants’ dis-

charge. The content aimed to strengthen

Assessed for eligibility (n=120  ) 

Excluded  (n= 0  ) 
♦ Not meeting inclusion criteria (n= 0 ) 
♦ Declined to participate (n= 0 ) 
♦ Other reasons (n= 0 ) 

Analysed  (n= 56 ) 
♦ Excluded from analysis(n=0 )

Lost to follow-up  (n=0  ) 

Discontinued intervention (inability finished the 
all the intervention items) (n= 4 ) 

 Intervention group(n= 60 ) 
♦ Received allocated intervention (n= 60 )
♦ Did not receive allocated intervention  (n=0  )

Lost to follow-up  (n= 0 ) 

Discontinued intervention(n=0  ) 

Control group (n= 60 ) 
♦ Received allocated routine nursing (n= 60 )
♦ Did not receive allocated intervention (n= 0 )

Analysed  (n= 60 ) 
♦ Excluded from analysis  (n=0 )

Allocation

Analysis

Follow-Up

Randomized (n=120 ) 

Enrollment

Figure 1. Flow diagram of study participants.
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mother–infant attachment and to help
mothers reflect on their parenting role and
respond their preterm infant’s behaviors.
In-depth communication was also con-
ducted to understand the mothers’ needs
and their perceived barriers to establishing
a trust relationship with the medical staff
(Table 1). For continuous care nursing
after infants’ discharge, a supervision
system was set up through WeChat or tele-
phone for continuous intervention monitor-
ing. Text messages and video teachings
were regularly sent to the WeChat platform
during the 6-month intervention period to
further enhance the mothers’ confidence
and skills in adopting and maintaining
healthy care behaviors at home after dis-
charge. Peer (mother-to-mother) WeChat
communication was established to provide
adequate emotional and information sup-
port, allowing mothers to share their
caring experiences with one another.

Assessment measures

This study primarily assessed the effect of
the PPM intervention on mothers’ care
knowledge of preterm infants. The assess-
ment tool was developed from literature
titled Essential guide for parenting prema-
ture infants14 and Family readiness for pre-
term infant discharge.15 Validity was tested
by three experienced health care professio-
nals who assessed the questionnaire
content. The instrument contained the fol-
lowing four subscales.

• Demographic information of the infants
(sex, gestational age, birth weight, deliv-
ery route, Apgar score, and length of
stay in the hospital) and their mothers
(age, education level, and place of resi-
dence) was collected.

• Care knowledge and skills were assessed
before the intervention and at 1 and
6 months after discharge using a self-
made questionnaire titled “Care ability

of mothers for preterm infants.”16,17

Knowledge of preterm infant care (e.g.,
knowledge of the infant’s digestion and
appropriate volume of milk) was
assessed using 14 items, the responses
to which were scored on a 5-point
Likert scale ranging from poor
(1 point) to very good (5 points). The
highest possible score was 70 points,
and higher scores indicated better infant
care knowledge. Skills of preterm infant
care (e.g., oxygen use) were assessed
using 11 items, the responses to which
were scored on a 3-point Likert scale
ranging from poor (1 point) to very
good (3 points). The highest possible
score was 33 points. Cronbach’s alpha
was 0.916, and the content validity of
the questionnaire was 0.946.

• The mothers’ sense of competence was
measured before the intervention and at
1 and 6 months after discharge using the
Chinese version of the parenting sense of
competence scale.18 This scale consists
of 16 items in 2 subscales (efficacy
dimension and satisfaction dimension).
Responses were scored on a 6-point
Likert scale ranging from strongly dis-
agree (1 point) to strongly agree
(6 points). The total score ranged from
8 to 48 points for the efficacy dimension
with 8 items forward-coded and from
9 to 54 points for the satisfaction dimen-
sion with 9 items reverse-coded. Higher
scores indicated a greater sense of com-
petence. Cronbach’s alpha was 0.823,
and the content validity of the question-
naire was 0.881.

• Early intervention behavior and the
readmission rate were measured at
6 months after discharge. Early interven-
tion behavior into routine daily life was
assessed using the items breastfeeding,
skin-to-skin contact, weekly recording
of growth, and listening to music for
�30 minutes. The mothers’ responses
were scored on a 5-point Likert scale
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ranging from never (1 point) to always
(5 points), and higher scores indicated
greater intervention behavior compliance.

Data collection

Trained investigators explained the purpose
and significance of the study to each partic-
ipant, and the questionnaires were adminis-
tered and completed on site after obtaining
consent from the participants. First, for
evaluation of the demographic characteris-
tics and baseline data, 120 questionnaires
on demographics and baseline evaluation
content regarding care competence among
mothers of preterm infants were distributed
and then collected on the second day of the
infants’ admission. Second, for the survey
of the intervention effect after 1 month,
questionnaires were completed on site at
the 30- to 40-day return to the hospital
after discharge; the response rate was
96.67% (116/120). Finally, for the survey
of the intervention effect at the end of
6 months, 120 questionnaires were admin-
istered at the 180- to 190-day return to the
hospital after discharge; the response rate
was 96.67% (116/120).

Data analysis

The distributions of the baseline demo-
graphic characteristics of the PPM group
and control group are summarized using
descriptive statistics. Data from eligible
questionnaires in the PPM group and con-
trol group were entered into EpiData 3.0.
Statistical analyses were conducted using
SPSS Statistics for Windows, Version 17.0
(Chinese Version) (SPSS Inc., Chicago, IL,
USA). Data regarding knowledge, skills
of preterm infant care, and mothers’
sense of competence are presented using
mean� standard deviation. Differences
in scores between the PPM group and
control group were examined using the
independent-sample (two-sample) t-test,

and differences between the pre-
intervention period and 1 and 6 months
after discharge were compared by one-way
analysis of variance. Data regarding early
intervention behaviors (breastfeeding,
skin-to-skin contact, weekly recording of
growth, and listening to music for �30
minutes) are presented as mean (P25, P75),
the differences in the scores between the
PPM and control groups were evaluated
by the independent-samples nonparametric
Mann–Whitney test, and the 6-month read-
mission rate is presented as a percentage.
Probability values of <0.05 were considered
statistically significant.

Results

Demographic characteristics at baseline

A total of 120 mothers met the inclusion
criteria and consented to participate.
During the follow-up period, four mothers
in the PPM group dropped out because of
an inability to complete all the infant devel-
opment cards and intervention items. Thus,
the PPM group comprised 56 participants
and the control group comprised 60 partic-
ipants (Figure 2). There were no significant
differences in the demographic characteris-
tics of the participants between the two
groups (Table 2).

Baseline evaluation of knowledge, sense
of competence, and skills of preterm
infant care

The mean scores for knowledge, a sense of
competence, and skills of preterm infant
care before the intervention were similar
between the two groups (Table 3). Table 4
shows the three lowest numbers of positive
responses regarding preterm infant care
knowledge, a sense of competence, and
skills. The baseline results showed that
22.50% of mothers had adequate knowl-
edge of infant behavior and abnormalities,
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such as spitting up, a choking cough, and

cardiopulmonary resuscitation, and that

34.16% of mothers had adequate knowl-

edge regarding growth and development,

including requiring a long time to settle

into a routine and fluctuating attention.

Only 10.83% of mothers showed that they

could cope with an emergency condition in

the event of a fever or the requirement for

oxygen. Only 25.00% thought that being

a mother is manageable and that any

problems can be easily resolved, whereas

74.17% felt tense and anxious and were

worried that their preterm infants would

not grow up in a healthy way like other

term infants.

PRECEDE-PROCEED(PPM)

Theory and practice training:

-Multimedia PowerPoint (PPT) 

teaching

- Professional demonstrations

-Video based education 

- Distribution brochure, question 

and answer

-NICU develop interven�on dra� 
and strategies

-Hospital purchase simula�on 
teaching and other suppor�ve 
equipment in NICU

- Reminding text messages and 

video sending regularly

-Personal interviews

-Communicate with mothers and 
one member of family on Wechat 
regularly

-- Reminding text messages and 

video, and Communicate with one 
member of family for social 
support  on Wechat regularly.

-Interac�ve between mothers, and 
between mothers and nurses.

Predisposing factors

- Sense of competence 

among

mothers of Preterm infants, 

level of knowledge, skills to  

improve

-Multimedia PowerPoint 

(PPT) teaching 

- Professional demonstrations

-Video based education

- Distribution brochure, - 

-Question and answer.

Reinforcing Factors
-An environment which

supports the interven�on 
behavior compliance for 
preterm infants care

-Sending video, text message
reminders regularly

-Communicate with mothers 
and family member on Wechat 
regularly

- Interac�ve between mothers, 
and between mothers and 
nurses

Enabling Factors
-Sources and equipment to

facilitate health educa�on 
implementa�on

-NICU develop PPM 
interven�on dra� and 
strategies

-Hospital purchase simula�on 
teaching and other 
suppor�ve equipment in 
NICU

Theory and practice

-Learn disease mechanics 

and related routine care 

knowledge of preterm 

infants

-Practice the infants care 

techniques under the 

supervision of the 

nurses in NICU training 

class

-Follow infants care 

skills from the video

Environment Support

Education equipment 

Education educator training

Family support

Quality of life

Mother and infant 

interactions, infants 

readmission rate

knowledge and skills of preterm 

sense of competence for infants 

care were evaluated at one 

month after infants’ discharge.

At the end of the 6-month after 

infants discharge, the intervention 

behavior compliance regarding 

preterm infants care were 

evaluated.

Outcomes measurement of 

care competence for 

preterm infants. 

Phase 6 Phase 7 Phase 8

Behavior

-breast feeding

-skin to skin contact

-communicate with infants

-Regular clinics follow up 

Social assessment of 

NICU (Meeting, literature 

review,and identifying the  

interest for the study, 

recruitment of group 

leaders).

Phase 1

Behavioral determinants that 

knowledge, attitudes, skills, and 

sense of competence regarding 

preterm infant care among 

participants were assessed. NICU 

environmental assessment was 

also carried out of current existing 

instrument and settings for health 

education implementation.

Phase 3

Epidemiological assessment: 

Assessment of infants' 

mothers coping ability using 

“Questionnaire of coping 

ability of mothers of 

preterm ”. 

Phase 2

The predisposing, enabling 

and reinforcing factors were 

identified and developed a 

plan for the educational 

intervention.

Phase 4

 The intervention measure   

was developed and 

implemented.

Phase 9

The administrative and 

policy factors (existing 

education strategies, policy 

regulation) that influence 

implementation were 

assessed. 

Phase 5

Figure 2. Application of PRECEDE-PROCEED model among mothers of preterm infants.
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Table 2. Baseline data: demographic characteristics of preterm infants and mothers.

Characteristics

PPM group

(n¼ 60)

Control group

(n¼ 60) P-value

Preterm infants

Male sex 33 (55.00) 31 (51.67) 0.71

Gestational age, weeks 30.28� 2.80 31.43� 2.72 0.97

Admission weight, g 1785� 209.84 1789� 183.29 0.37

Cesarean section 40 (66.67) 36 (60.00) 0.44

5-minute Apgar score, points 8.61� 0.41 8.50� 0.28 0.08

Hospitalization, days 19.48� 9.73 17.70� 8.04 0.13

Mothers

Age, years 27.00� 4.03 25.70� 3.78 0.52

High school education 33 (55.00) 29 (48.33) 0.71

Bachelor’s degree or above 27 (45.00) 31 (51.67)

Residence in city area 35 (58.33) 37 (61.67) 0.92

Residence in rural area 25 (41.67) 23 (38.33)

Data are presented as n (%) or mean� standard deviation.

PPM, PRECEDE-PROCEED model.

Table 3. Comparison of mothers’ knowledge, sense of competence, and skills scores between pre- and
post-intervention periods in the two groups.

Items

Before

intervention

1 month after

discharge

6 months after

discharge P-value

Knowledge

Control group (n¼ 60) 30.08� 7.52 33.25� 6.18� 43.28� 5.05# <0.001

PPM group (n¼ 56) 28.82� 5.53 37.07� 5.07*� 56.70� 3.89*# <0.001

P-value 0.17 0.04 0.03

Skills

Control group (n¼ 60) 16.92� 2.35 18.23� 4.26 20.45� 4.65# <0.001

PPM group (n¼ 56) 17.14� 2.75 23.54� 3.22*� 27.32� 2.36*# <0.001

P-value 0.26 0.03 0.00

Efficacy

Control group (n¼ 60) 20.97� 4.44 22.95� 4.45� 24.52� 6.03 <0.001

PPM group (n¼ 56) 22.04� 5.36 27.30� 4.11* 36.21� 3.42*# <0.001

P-value 0.87 0.04 0.00

Satisfaction

Control group (n¼ 60) 20.31� 5.67 23.28� 5.47� 23.49� 4.66 <0.001

PPM group (n¼ 56) 21.13� 4.49 28.30� 4.62* 44.19� 3.91*# <0.001

P-value 0.97 <0.001 <0.001

Data are presented as mean� standard deviation. The units of measurement are points (i.e., scores).

PPM, PRECEDE-PROCEED model.

*P< 0.05, PPM group vs. control group; �P< 0.001, 1 month after discharge vs. before intervention; #P< 0.001, 6 months

after discharge vs. 1 month after discharge.
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Post-intervention knowledge, sense of

competence, and skill scores for preterm

infant care

The primary outcome of care knowledge

was significantly higher in the PPM group

than in the control group at both 1 and 6

months (37.07 vs. 33.25 and 56.70 vs. 43.28,

respectively; P< 0.05). The mean scores for

care skills, satisfaction, and efficacy were

significantly higher in the PPM group

than in the control group (P< 0.05)

(Table 3).

Intervention behavior compliance among

mothers of preterm infants and

readmission rate within 6 months after

discharge

Early intervention behavior compliance

including skin-to-skin contact, breastfeed-

ing, weekly recording of growth and devel-

opment, and regular clinic follow-up was

higher in the PPM group than in the control

group (P< 0.05); however, no significant

difference was observed in listening to

music for �30 minutes. The readmission

rate within 6 months after discharge was

significantly lower in the PPM group than

in the control group (P¼ 0.03) (Table 5).

Discussion

The main result of this study is that imple-

mentation of the PPM was effective in

improving mothers’ care knowledge of pre-

term infants. The 6-month PPM interven-

tion resulted in a significantly greater

improvement in knowledge among mothers

in the PPM group than among those in the

control group. In the PRECEDE phases,

we found that the items regarding knowl-

edge of preterm infant care (e.g., knowledge

of early intervention and correct gestational

age, recognition of infants’ behaviors and

abnormalities) had the lowest frequency of

correct responses in both groups. A similar

study by Lijun and Shuju19 showed that

Table 4. Baseline survey: items with lowest number of positive responses among mothers of preterm
infants (n¼ 120).

Items Positive responses

Infant daily care knowledge

Early intervention and correct gestational age, quality of relationship, breastfeeding 41 (34.16)

Infant’s behavior and abnormalities: spitting up, choking cough, umbilical cord

infection, diaper rash, CPR

27 (22.50)

Infants’ growth and development: height, mental, early motor, cognitive

development

23 (19.17)

Infant care skills

Daily rehabilitation intervention: skin-to-skin contact, infant exercises, kangaroo

care

45 (37.50)

Physical development measure and daily milk volume and feeding times 37 (31.67)

Emergency treatment: body temperature and fever management, CPR, oxygen use 13 (10.83)

Sense of competence

Being a mother is manageable, and any problems are easily resolved. 30 (25.00)

I am tense and anxious, and I am worried that my child will not grow up in a healthy

manner like other term infants.

81 (67.50)

Being a mother could be rewarding, but my child is a preterm infant. 89 (74.17)

Data are presented as n (%).

CPR, cardiopulmonary resuscitation.
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caregivers of preterm mothers had a low

level of knowledge. It is necessary for

nurses to be experts in guiding and support-

ing parents to effectively participate in their

infants’ daily care.20 In another study,

health education was tailored to mothers

based on the PPM by clarifying existing

misconceptions about occupational blood-

borne infectious exposure and preventive

regimens and by increasing relevant knowl-

edge using lectures, booklets, and reminder

text messages.21 In this respect, mothers in

the intervention group received a tailor-

made education course, and extended nurs-

ing increased the mothers’ knowledge in

caring for their preterm infants 6 months

after discharge from the hospital.
The participants’ mean skills score

improved to a greater degree in the PPM

group than in the control group at 1 and

6 months after discharge. The mothers in

both groups were encouraged to practice

their care skills as much as they needed

before discharge. A policy exists in the

NICU to prevent mothers from being

involved in infant care.17 A previous study

based on the PPM indicated that individual

factors and environmental constraints play

a major role in practicing the techniques of

care.22 In the PRECEDE phases of this

study, the participants in the intervention

group attended practice training involving

the use of simulation teaching equipment,

and trained nurses provided purposeful

actual practice interaction with the partici-

pants in the education room of the NICU.

However, mastering skills requires frequent

practice.23 Therefore, reinforcing factors

guided researchers in conducting follow-up

monitoring by regular reminder messages

and videos to help mothers apply routine

practice, early intervention behavior (i.e.,

skin-to-skin care and massage), and care

skills such as breastfeeding and bottle-

feeding, bathing, excretion, body tempera-

ture, hand-washing, room disinfection,

measurement of growth and development,

and correct handling of fever, chest care, car-

diopulmonary resuscitation, and vaccination.
A sense of competence is defined as

having the knowledge and skill abilities to

manage demands with high self-efficacy

and having satisfaction in the parental

role.24 A low level of parenting competence

may increase parental depression and other

negative emotions.25 Our study revealed

that mothers’ sense of competence

improved to a significantly greater degree

in terms of self-efficacy and satisfaction in

the PPM group than in the control group at

6 month after discharge. This might

be attributable to health professionals

Table 5. Intervention behavior compliance among mothers of preterm infants and readmission rate within
6 months after discharge.

Groups

Skin-to-skin

contact Breastfeeding

Listening to

music for

�30 minutes

Weekly

record

of growth

Regular

clinic

follow-up

Readmission

rate with

6 months

Control group

(n¼ 60)

3 (2, 3) 4 (3, 5) 4 (4, 5) 3 (3, 4) 4 (3, 5) 51.67% (n¼ 31)

PPM group

(n¼ 56)

4 (4, 4) 5 (4, 5) 5 (4, 5) 4.5 (4, 5) 5 (4, 5) 32.14% (n¼ 18)

P-value <0.001* <0.001* 0.45 <0.001* <0.001* 0.03*

PPM, PRECEDE-PROCEED model.

Data are presented as mean (p25, p75).

*P< 0.05, PPM group vs. control group.
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providing continuous care guidance, sup-
porting mothers in developing their self-
efficacy, and giving mothers a feeling of
security; mothers’ interactions with their
peers was also a valuable source of emo-
tional support for one another after infant
discharge.26 A high level of care skills has a
positive effect on mothers’ sense of compe-
tence in parenting, which in turn inspires
learning skills.26

Preterm infants should be closely moni-
tored and regularly receive health services
after discharge to detect deviations in their
growth development and to guide care-
givers in feeding and preventive measures.27

One study indicated that providing a strong
basis for interventions has the potential to
support parents in their parenting role and
guide them in engaging in developmentally
appropriate interactions with their preterm
infants.28 The present study revealed that
mothers who received the PPM intervention
had significantly higher routine early inter-
vention behavior compliance and a signifi-
cantly lower readmission rate than those in
the control group. This was because appli-
cation of the PRECEDE assessment phase
and the PROCEED planning and imple-
mentation phases translated knowledge,
competence, and skills more effectively
and thus facilitated mothers’ participation
in infant care and earlier intervention
compliance.

Limitations

This study had several limitations. First, we
did not measure the effect of the preterm
infants’ clinical outcomes (such as weight
and motor growth) as a result of improve-
ments in knowledge, skills, and sense of
competence. Second, very-low-weight pre-
term infants and mothers with less than a
high school education were excluded from
this study; therefore, the results cannot be
generalized to broader populations. Third,

the intervention and continuous supervision

were conducted for only 6 months, but

catch-up growth of preterm infants requires

at least 1 year of intervention compliance;

therefore, the findings cannot be directly

applied to longer intervals.

Application to practice

This health education based on the PPM

provides evidence that knowledge, skill,

and a sense of competence in changing

strategies can be used to improve quality

of life and expand family care.

Conclusions

This study showed how the PPM is benefi-

cial for increasing knowledge, enhancing

care skills, and improving the sense of com-

petence among mother of preterm infants.

The PPM intervention enhanced mothers’

participation in intervention behavior com-

pliance and reduced the readmission rate.
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