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Purpose: This study aimed to develop and evaluate the effectiveness of an educational 
program on developmental positioning (EPDP) for nurses in neonatal intensive care 
units (NICUs). Methods: The study utilized a non-equivalent control group pretest- 
posttest design. Sixty NICU nurses were recruited from two university hospitals in 
Daejeon, South Korea. The EPDP consisted of a 7-week program: 3 weeks of education 
and practice, followed by 4 weeks of encouragement messages using social networking 
services. Developmental positioning (DP) posters and DP aids were also provided 
during the intervention period. The intervention group (n=30) received the EPDP, but 
not the control group. The data were analyzed using the x2 test, the Fisher exact test, the 
independent t-test, and repeated-measures analysis of variance. Results: Participants' 
knowledge (t=7.49, p<.001), attitudes (t=1.99, p=.001), self-efficacy (t=2.99, p=.004), 
performance of DP (t=2.98, p=.004) and Infant Positioning Assessment Tool (IPAT) 
scores (F=29.50, p<.001) were significantly higher in the intervention group than in the 
control group. Conclusion: The EPDP can be an effective and useful program for 
improving the performance of DP among NICU nurses by increasing their knowledge, 
attitudes, and self-efficacy of DP. However, further research involving various NICU 
settings is needed to gather more empirical evidence.
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IN TRO D U CTIO N

The World Health Organization estimates that the pro-
portion of preterm births ranges from 5% to 18% of babies 
born in 184 countries, with approximately 15 million infants 
being born preterm every year. In almost all countries with re-
liable data, preterm birth rates are increasing [1]. Premature 
infants are a particularly vulnerable population that requires 
technologically advanced medical interventions and highly 
specialized nursing care to survive [2-4].

Scientific and technological advancements in neonatal in-
tensive care units (NICUs) have contributed to the increased 
survival of preterm neonates. However, their increased sur-
vival rate has not been accompanied by a reduction in dis-
ability rates due to the early disruption of intrauterine life and 
sudden exposure to an entirely unfamiliar NICU environ-

ment [2,3]. To reduce developmental dysfunction in preterm 
neonates, neonatal care needs to be modified to support the 
neurological, social, and emotional development of neonates 
during hospitalization [4]. 

Developmental care has emerged as an effort to support the 
physiological stability and optimal growth and development 
of preterm infants while they are hospitalized in the NICU, 
and to minimize neuromotor disorders and complications 
[5-7]. Numerous approaches are used: control of external 
stimuli (auditory, visual, tactile) by noise and light reduction 
as well as minimal handling, integration of parents, specific 
supportive behavioral techniques such as non-nutritive suck-
ing, opportunities for grasping, swaddling, general motor 
containment, kangaroo care, pain management, and devel-
opmental positioning (DP) [3,6,8]. DP positively induces neu-
romotor development in premature infants at a time of rapid 
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brain development by minimizing the stress that these infants 
receive in the extrauterine environment and helping them to 
maintain a position similar to that in the mother's womb. DP is 
an area in which the role of NICU nurses is particularly em-
phasized [2,9,10]. 

At the end of pregnancy, as the fetus grows rapidly in the 
mother's womb, it maintains the midline orientation, in which 
the head, neck, and torso are in a straight line, and physio-
logical flexion with the arms and legs bent. These positions are 
the most ideal fetal postures and have the effect of improving 
the alignment and symmetry of joints, supporting neuro-
muscular development, and promoting physiological stabil-
ity, self-soothing, and behavioral organization [2,5,7,10]. 
However, premature infants born without sufficient experi-
ence in the mother's womb are in a state of hypotonia because 
their motor subsystems are not fully developed due to their 
neurological immaturity. They cannot maintain their physio-
logical flexion position through voluntary movements against 
gravity [2,11]. Therefore, if a premature infant lies in an im-
mobile position for a long time or fails to maintain physio-
logical flexion, the possibility of body deformation due to con-
tinued extension of the joint is very high and it is difficult to 
maintain physiological stability [5,12]. In addition, body de-
formation caused by improper posture maintenance not only 
interferes with the functional development of the midline ori-
entation in premature infants, but also hinders the subsequent 
development of their movements such as sitting, crawling, 
walking and moving [3,7].

DP for preterm infants minimizes the side effects caused by 
improper posture maintenance, induces physiological stabil-
ity in premature infants, and positively affects the develop-
ment of the nervous system and musculoskeletal system 
[2,3,10,11]. NICU nurses are the medical staff who spend the 
longest time with premature infants while providing treat-
ment and nursing care during their hospitalization. Therefore, 
NICU nurses are responsible for actively advocating and pro-
viding DP to premature infants, acquiring the professional 
knowledge and skills required to positively induce the devel-
opmental potential of premature infants, and applying that 
expertise to nursing practice [13-15]. In South Korea, nesting is 
applied as a part of DP in most NICUs. However, in most 
NICUs, positioning aids are not available, and rolled linen is 
used to create nests and boundaries for premature infants. DP 
is not provided effectively because of a lack of DP knowledge 
and awareness among medical staff [13,14], as well as a lack of 
institutional support for the practical application of DP, over-
work of nurses, and lack of positioning aids [14]. In addition, 
in-service education on DP is rarely provided except for some 
general hospitals, and most are provided in the form of 
one-time lectures, so it is difficult to apply it to nursing prac-

tice [13]. Moreover, there is a lack of standardized educational 
programs on DP for NICU nurses. Therefore, there is a need to 
develop and apply a standardized and evidence-based educa-
tional program on DP (EPDP) to enhance the DP competency 
of nurses in the NICU.

The information-motivation-behavioral skills (IMB) model 
asserts that health-related information, motivation, and be-
havioral skills are fundamental determinants of the perform-
ance of health-related behaviors. To the extent that in-
dividuals are well informed, motivated to act, and possess the 
requisite behavioral skills for effective action, they are likely 
to initiate and maintain health-promoting behaviors, and ex-
perience positive health outcomes [16]. The IMB model has 
been used successfully to identify positive changes in health 
behavior in various patient populations [17-19] and nurses 
[20]. Knowledge, attitude, and self-efficacy related to devel-
opmental care nursing are known as major influencing factors 
that induce desirable nursing performance among NICU 
nurses [9,20-22]. These significant factors should be consid-
ered when designing educational programs for nurses to en-
sure that effective nursing care activities can be improved 
successfully. 

The IMB model was employed here to develop and eval-
uate an EPDP. Furthermore, this study explored its effect on 
DP performance among NICU nurses. 

The following hypotheses were investigated in the present 
study: 1) there will be a significant difference between the in-
tervention and control groups in DP knowledge, attitudes to-
ward DP, DP self-efficacy, and DP performance after the inter-
vention; 2) the quality of DP performance will differ between 
the experimental and control groups after the intervention.

METHODS

Ethics statement: This study was approved by the institutional re-

view board of Daejeon Eulji Medical Center, Eulji University (No. 

EMC 2018-05-001-002). Informed consent was obtained from the 

participants. 

1. Research Design

A non-equivalent control group pre-post quasi-experimental 
design was used.

2. Setting

The EPDP intervention took place in a level III NICU of a 
university hospital. The NICU where the EPDP intervention 
was provided is a 30-bed unit with approximately 200 ad-
missions per year, of which 13% are less than 32 weeks of 
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gestation. At the time of the study, there were 33 registered 
nurses, three NP nurses, two residents, and one neonatologist 
in the NICU. The NICU to which the control group belonged 
is also a level III NICU of a university hospital. It is a 24-bed 
unit with approximately 280 admissions per year, of which 
11% are less than 32 weeks of gestation. At the time of the 
study, there were 33 registered nurses, one NP nurse, three 
residents, and two neonatologists in the NICU. The NICU set-
tings of the intervention group and the control group were 
similar.

3. Participants

The participants were nurses working in the NICUs of two 
university hospitals (A, B) in Daejeon, South Korea. Consid-
ering the feasibility and possible cross-contamination be-
tween participants, nurses in the control and intervention 
groups were recruited by convenience sampling from differ-
ent university hospitals. Nurses working at hospital A were 
assigned to the intervention group. Nurses working at hospi-
tal B were assigned to the control group. The inclusion criteria 
for participants were: (1) providing direct nursing care to pre-
mature infants while working in the NICU, (2) not having par-
ticipated in a DP educational program for premature infants 
within the last 6 months, (3) having worked in the NICU for 
more than 6 months, and (4) understanding the purpose of 
this study and providing voluntary written informed consent. 

The sample size was calculated using G*Power 3.1.9. The 
effect size was set based on previous studies [6,8]. Based on a 
number of groups of 2, a large effect size of .80, a significance 
level of .05, and a statistical power of .80, the minimum num-
ber of samples required for testing the mean difference be-
tween two groups was 26 per group. Therefore, considering 
the dropout rate, a total of 61 nurses were recruited (31 and 30 
in the intervention and control groups, respectively). One 
nurse in the experimental group was excluded due to a de-
partment change; finally, 30 people each from the inter-
vention and control groups were included in the analysis.

4. Educational Program on Developmental Positioning

1) Program development 
The IMB [16] and analysis, design, development, imple-

mentation, evaluation (ADDIE) [23] models were applied to 
develop the EPDP. 

In the analysis phase, a literature review was conducted on 
DP intervention studies for nurses to construct the theme and 
content of the EPDP. In addition, to understand the educa-
tional needs of participants, focus group interviews were con-
ducted with nurses with more than 5 years of work experience 

in the NICU. As a result, the following educational program 
themes were integrated into the EPDP: the difference in neu-
robehavioral development between intrauterine fetuses and 
premature infants, physiological stability and growth and de-
velopment of premature infants, clues to the neurobehavioral 
response of premature infants, definitions and basic princi-
ples of DP, complications caused by improper posturing, the 
types and application of postural support assistive devices, 
DP methods for each position, and the advantages and dis-
advantages of each position. 

In the design and development phase, a draft of the EPDP 
was constructed with the main concepts of information, moti-
vation, and behavioral skills of the IMB model. The IMB mod-
el suggests that individuals can change and maintain their 
health behaviors when they acquire sufficient information, 
are motivated to practice healthy behaviors, and improve the 
behavioral skills necessary to perform healthy behaviors [16]. 
Therefore, these concepts were included to improve the DP 
performance of NICU nurses. 

For the information construct, weekly group education ac-
tivities were designed to enhance the participants' knowledge 
of DP; these activities included lectures, demonstrations, and 
practical training and discussions on the topics and content of 
the EPDP. A booklet containing educational information was 
provided to all participants in the intervention group. 

The motivation construct was designed to induce partic-
ipants' motivation for DP; in the first session, photos of in-
correct postural support for premature infants were provided 
and the participants' thoughts and feelings were shared to 
draw their attention towards the severity of incorrect position 
support. In the second and third sessions, participants shared 
their experience of performing DP during the past week. In 
addition, personal motivation for DP performance was in-
duced by writing a DP performance log. DP aids (e.g., gel po-
sitioning aids [Squishon 3, REP 91033-3, Philips Healthcare, 
New York, USA], a Bendy Bumper [Model No. 989805606731, 
Philips Healthcare, New York, USA], and a baby positioning 
mat [Baby Positioning Mat, Akatyan No Shiro Corporation, 
Kurume, Japan]) were always provided in the NICU to be 
used for DP in premature infants. To induce participants' so-
cial motivation, they were asked to chant slogans before and 
after each session, and after the third session, DP encourage-
ment messages were provided using social networking serv-
ices (SNS). In addition, to encourage nurses to perform DP, 
posters were placed on bulletin boards in the ward and places 
frequently seen by nurses (NICU entrance and hand washing 
areas) during the intervention period. 

For the behavioral skills component, the following methods 
were included to develop enactive mastery, vicarious experi-
ence, and verbal persuasion, all of which are sources of self- 
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efficacy. These methods included DP demonstration and 
hands-on practice for each position using dolls and position 
support aids, writing a DP performance log and providing 
feedback, holding group discussions and sharing experiences 
of performing DP; providing position support aids; and 
chanting slogans. Active mastery of DP was induced by pro-
viding DP demonstration, practice, and feedback to enhance 
the participants' self-efficacy for accurate DP performance. 
The slogans were composed of sentences expressing the in-
tention to pay attention to the signs of preterm infants, to 
strive for their development, and to perform DP. In addition, 
by providing a DP performance log record and feedback 
(verbal persuasion), the status of participants' own DP per-
formance was discernable and their confidence in performing 
DP could be improved. Small-group discussions were con-
ducted to strengthen the surrogate experience by sharing each 
participant's experience of performing DP. Position support 
aids were also provided during the intervention period to re-
move obstacles to DP and encourage the performance of DP.

The draft of the EPDP was verified for content validity by 
five experts (one professor of child health nursing, one pedia-
trician, one manager of the NICU, and two neonatal nurse 
practitioners in the NICU). The experts suggested enlarging 
the size of the DP photos in the booklet and presenting the ad-
vantages and disadvantages of each DP method in a com-
parative table to help the participants understand. Another 
opinion was that it would be helpful to produce and provide 
educational content for each session in a video to induce re-
peated learning. The EPDP, which was revised and supple-
mented in accordance with the opinions of the expert group, 
was conducted as a preliminary trial targeting four NICU 
nurses from other hospitals. Consequently, the duration of the 
training program was first set as 100 to 140 minutes for each 
session. However, it was difficult to devote 140 minutes at 
once because of nurses' schedule involving three shifts, but no 
difficulty was observed in delivering the educational content 
in 100 minutes. The EPDP content is shown in Table 1.

2) Program implementation and effectiveness evaluation 
In the implementation and evaluation phase, three EPDP 

sessions were administered to the intervention group for 100 
minutes a day, once a week, for 3 weeks. In addition, DP en-
couragement messages were provided twice a week using 
SNS for 4 weeks after the completion of the 3-week educa-
tional intervention, and DP aids and posters were provided 
throughout the intervention period. No treatment was pro-
vided to the control group, and pre- and post-test were con-
ducted at the same time as in the intervention group.

The effectiveness of the EPDP for premature infants was 
measured by knowledge, attitudes, self-efficacy, and per-

formance of DP before and after the provision of the educa-
tional program. The quality of DP performance was measured 
before and after the educational intervention, and at 4 weeks 
after the completion of the educational intervention (Figure 
1).

5. Measurements

A structured questionnaire was used to investigate general 
characteristics, DP-related characteristics, IMB model con-
structs, and DP performance. The quality of DP performance 
was evaluated through structured observations using the 
Infant Positioning Assessment Tool (IPAT). All instruments 
were used with permission from the original developer. 

1) General and developmental positioning-related characteristics 
Data were collected from NICU nurses on general and 

DP-related characteristics, including age, education, marital 
status, NICU work experience, job status, the route of DP 
knowledge acquisition, the importance of DP, and barriers to 
implementing DP.

2) Information-motivation-behavioral skills model constructs 
related to developmental positioning behaviors
The Developmental Positioning Knowledge Instrument de-

veloped by Kim and Kim [14] was used to measure the level of 
DP knowledge. This instrument is a true-false scale with a 
33-item checklist about the principles of DP, strengths and 
weaknesses of each position, and methods of DP. Possible 
scores range from 0 to 33, with 1 point for a correct answer and 
0 points for incorrect or "don't know". A higher score indicates 
a higher level of DP knowledge. The Kuder-Richardson 20 
value of the scale was .87, higher than the value of .75 reported 
by Kim and Kim [14]. 

The motivation construct was measured based on attitudes 
toward DP. Attitudes toward DP were measured using the in-
strument developed by Van der Pal et al.[24], and revised and 
supplemented into the Korean version of the Agreement with 
Theory of Planned Behavior Statement instrument by Lee 
[25]. The attitude measurement item (8-item 5-point Likert 
scale) was modified by the present researchers according to 
the purpose of the study and used after being tested for val-
idity by experts. Possible scores range from 8 to 40, with high-
er scores indicating more positive attitudes toward DP. The 
content validity index (CVI) of the instrument was .98, while 
its internal consistency (Cronbach's ⍺) was .78. 

The behavioral skills construct was evaluated in terms of 
DP self-efficacy, which was measured using Hong's [26] 
Korean version of the Self-Efficacy Scale developed by Sherer 
et al.[27]. This 23-item 5-point Likert scale was modified ac-
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Table 1. The Content of an Educational Program on Developmental Positioning 

Categories 1st Session 2nd Session 3rd Session

Theme •Neurobehavioral development of 
the fetus vs. preterm infants

•Basic principles and methods of 
DP for preterm infants

•Perform DP practice

Goal •Understand and explain the 
necessity and significance of DP 
for preterm infants

•Understand and explain the basic 
principles and methods of DP for 
preterm infants

•Participants can perform DP 
correctly according to the situation 
of preterm infants

Introduction •Ice-breaking
•Introduce EPDP
•Show a preterm infant's case 

photography (1): express and 
share participant's thoughts and 
feelings with brainwriting

•Chanting slogans!
•Share participants' DP experience
•Introduce today's class activities

•Chanting slogans!
•Share participants' DP experience
•Introduce today's class activities

Development •Neurobehavioral development of 
the fetus vs. preterm infants

•Understand the infant's cues
•Complications due to improper 

positioning of preterm infants
•Definition and significance of DP

•Basic principles of DP
•Introduce DP aids
•Method of DP by posture and 

body parts of preterm infants

•Perform and hands-on practice of 
DP with a doll

Ending •Show a preterm infant's case 
photography (1) again: express 
and share participants' thoughts 
and feelings

•Inform participants about the next 
class's activities

•Chanting slogans!

•Show a preterm infant's case 
photography (2): discuss with each 
other about what's right or what's 
wrong

•Inform participants about the next 
class's activities

•Chanting slogans!

•Share participants' thoughts and 
feelings about what changed after 
3 weeks of the EPDP

•Chanting slogans!

Methods & tools •Lecture, brainwriting, public 
commitment

•Audio-visual materials, booklets, 
photographs, post-it, pencils, DP 
posters

•Baby positioning mat, gel 
positioning aids, Bendy Bumper

•Lecture, brainwriting, public 
commitment

•Hands-on practice
•Audio-visual materials, booklet, 

post-it, pencil, DP posters
•Baby positioning mat, gel 

positioning aids, Bendy Bumper

IMB strategy INF, PM, SM, BS INF, PM, SM, BS INF, PM, SM, BS

Time 100 minutes 100 minutes 100 minutes

BS, behavioral skills; DP, developmental positioning; EPDP, educational program on developmental positioning; IMB, information-motivation- 
behavioral skills; INF, information; PM, personal motivation; SM, social motivation.

cording to the purpose of the present study and used after val-
idity testing by experts. Possible scores range from 23 to 115, 
with higher scores indicating higher self-efficacy of DP. The 
internal consistency (Cronbach's ⍺) of the instrument was .86 
in Hong's study [26] and .85 in this study. 

3) Nurses' developmental positioning performance
Nurses' DP performance was measured using the DP per-

formance scale developed by Kim and Kim [14] and the IPAT 
[11]. The DP performance scale is a self-report questionnaire 
used to evaluate DP performance. This instrument comprises 
25 items rated on a 4-point Likert scale. Possible scores range 
from 25 to 100; high scores indicate that the participants' per-
formance of DP is high. The internal consistency of the instru-

ment (Cronbach's ⍺) was .81 in this study. This is slightly 
higher than the value of .75 reported by Kim and Kim [14].

The quality of nurses' DP performance was measured using 
the IPAT developed by Coughlin et al.[11]. The IPAT is a pic-
torial tool demonstrating optimal DP in six areas of the body 
(head, chin/neck, shoulders, hands/arms, pelvis, and knees/ 
ankles/feet). Each area of the body is scored 0 to 2, with cumu-
lative scores ranging from 0 to 12: a score of 2 indicates appro-
priate positioning, 1 corresponds to acceptable alternative po-
sitioning, and 0 indicates unacceptable positioning. A full 
score of 12 is interpreted as perfect positioning, a score of 9-12 
is acceptable, and a score of 8 or lower indicates the need for 
repositioning. A higher score corresponds to better DP per-
formance of NICU nurses. The content validity and reliability 
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Figure 1. The conceptual framework of the research. *The EPDP was conducted for 7 weeks (3 session of education and practice for 
three weeks; encouraging DP messages using SNS were provided for four weeks after three sessions of DP education and practice; 
DP posters and DP aids were provided during the intervention periods). DP, developmental positioning; EPDP, educational program 
on developmental positioning; NICU, neonatal intensive care unit; PPT, PowerPoint; SNS, social network service.

of this tool have been established in previous studies [2,9,11, 
22,28]. 

6. Preparing Researchers and Research Assistants

The primary investigator has completed a doctoral pro-
gram in nursing and has worked for 20 years as a neonatal 
nurse practitioner in the NICU at a university hospital. In the 
doctoral program, she took six credits of developmental care 
courses, and had participated in four workshops on devel-
opmental care. 

The four research assistants were nurses with more than 10 
years of work experience in the NICU who had masters' 
degrees. Before data collection, they received 4 hours of train-
ing from the investigator on the principles and methods of DP 
for premature infants, as well as the principles and practices 
of IPAT evaluation. In addition, for IPAT evaluation, inter-ob-
server rating training education was conducted and data col-
lection was carried out after the degree of agreement between 
observers reached .95 or more.

7. Data Collection 

The research process was carried out from February 28, 
2019 to April 30, 2019. 

1) Pre-test
After the researcher explained the purpose and details of 

the program, and obtained written consent from participants 
for the research, the research assistants distributed the ques-
tionnaire and conducted a pre-test before the intervention. 
Using a questionnaire, data were collected from both ex-
perimental and control groups on general and DP-related 
characteristics, DP knowledge, attitudes toward DP, DP 
self-efficacy, and DP performance. The survey took 15-20 mi-
nutes to administer. IPAT evaluation was performed by two 
research assistants at 7 AM, 2 PM, and 9 PM in the NICU at 
each university hospital.

2) Intervention
The intervention was conducted for 7 weeks. The inter-

vention group received 300 minutes of DP education and 
practice for 3 weeks. After three sessions of DP education and 
practice, encouragement messages using SNS were provided 
for 4 weeks. During the intervention period, DP posters were 
displayed and DP aids were provided. Each session of DP ed-
ucation and practice was conducted twice a day (11:30 AM, 
4:30 PM) in consideration of the three-shift work schedule of 
the intervention group. For the experimental group, EPDP ed-
ucation and practice were conducted, and the booklet and 
video developed by the researcher were also provided. The 
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control group did not receive the EPDP intervention during 
the study period, although the EPDP booklet and video were 
provided after the study was over. 

3) Post-test
Post-tests were conducted for the experimental and control 

groups after the educational program was completed. A 
self-report questionnaire was used to evaluate DP knowledge, 
attitudes toward DP, DP self-efficacy, and DP performance. In 
addition, four research assistants evaluated the degree of DP 
performance using IPAT. The IPAT scoring was conducted 
again 4 weeks after completion of the educational program. 

8. Ethical Considerations

After approval by the institutional review board (No. EMC 
2018-05-001-002) of the Daejeon Eulji Medical Center, Eulji 
University. Participants were recruited from two university 
hospitals, provided with detailed information about the study 
and informed that they could withdraw from the study at any 
time. Informed consent was obtained prior to data collection. 
After the intervention, the participants in the control group 
were given a booklet and video containing information about 
DP. 

9. Data Analysis

Data were analyzed using SPSS version 22.0 for Windows 
(IBM Corp., Armonk, NY, USA). Participants' general and 
DP-related characteristics were analyzed with descriptive sta-
tistics such as frequency, percentage, mean, and standard 
deviation. The normality of the dependent variables was ex-
amined using the Kolmogorov-Smirnov test. The results 
showed that all quantitative variables were normally distrib-
uted. Homogeneity testing was conducted using the x2 test, 
the Fisher exact test, and the independent t-test for the charac-
teristics and variables in the intervention and control groups. 
The differences in the post-test variables between the two 
groups were examined using the independent t-test. Changes 
in the IPAT score in the intervention and control groups were 
analyzed by repeated-measures analysis of variance. 

RESULTS

1. Participants' Characteristics 

The mean age of the participants was 27.2 years, most had a 
bachelor's degree or higher (86.7%), and 85.0% were married. 
Participants' mean NICU work experience was 49.4 months, 
and most were staff nurses (91.7%). The routes of DP knowl-

edge acquisition of the participants were in-service education 
(34.0%), the internet (30.2%), clinical conferences (11.3%), 
books (9.4%), and senior nurses (9.4%). The importance of DP 
perceived by the participants was measured by a single-item 
5-point scale, which yielded a score of 4.28 out of 5.00. The bar-
riers implementing DP were work overload (35.0%), lack of 
awareness of DP (20.0%), lack of DP education (18.3%), lack of 
position support aids (11.7%), concerns about missing tubes 
and lines (8.3%), and inadequate staffing (6.7%). There were 
no significant differences between the intervention and con-
trol groups regarding the general and DP-related character-
istics at baseline (Table 2). 

2. Test of Baseline Homogeneity of Variables between 

Groups

Homogeneity testing showed that there were no statisti-
cally significant differences between the intervention and con-
trol groups in the following outcome variables at baseline: the 
level of knowledge, attitudes, and self-efficacy related to DP; 
DP performance; and IPAT scores (Table 2).

3. Hypothesis Testing 

The differences of post-test outcome variables are pre-
sented in Table 3. The intervention group showed a higher DP 
knowledge score than the control group, and the difference 
was statistically significant (t=7.49, p<.001). Regarding the 
motivation construct, the intervention group showed a higher 
level of attitudes toward DP score than the control group and 
the difference was statistically significant (t=1.99, p=.005). 
The intervention group showed a significantly higher DP 
self-efficacy score than the control group (t=2.99, p=.004). The 
intervention group showed a significantly higher DP per-
formance score than the control group (t=2.98, p=.004). The 
IPAT scores of the experimental and control groups showed 
statistically significant differences over time (F=48.40, p<.001), 
and there was a statistically significant interaction according 
to time-by-group (F=29.50, p<.001) (Table 4).

DISCUSSION

We evaluated the effectiveness of an IMB model-based 
EPDP for NICU nurses with the aim of providing an empirical 
basis for the diffusion of EPDP. The results indicate that the 
theoretically grounded EPDP significantly increased knowl-
edge, attitudes, self-efficacy, DP performance, and IPAT 
scores. This suggests that NICU nurses' performance of DP 
improved by providing information on DP, inducing personal 
and social motivation, and improving behavioral skills, which 
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Table 2. Homogeneity Tests of the General and DP-related Characteristics of the Participants and Outcome Variables of the Two Groups 
at Baseline (N=60)

Variables Categories
Total (N=60) Int. (n=30) Cont. (n=30)

x2 or t pn (%) or 
M±SD

n (%) or 
M±SD

n (%) or 
M±SD

Age (year) ≤25
26-30
≥31

33 (55.0)
14 (23.3)
13 (21.7)
27.2±5.2

18 (60.0)
 5 (16.7)
 7 (23.3)
26.9±5.0

15 (50.0)
 9 (30.0)
 6 (20.0)
27.5±5.5

1.49

0.42

.474

.676

Education Junior college
≥University

 8 (13.3)
52 (86.7)

 4 (13.3)
26 (86.7)

 4 (13.3)
26 (86.7)

.710* 

Marital status Married
Unmarried

 9 (15.0)
51 (85.0)

3 (10.0)
27 (90.0)

6 (20.0)
24 (80.0)

1.08 .282

NICU work experience
(month)

＜24
25-48
≥49

31 (51.7)
15 (25.0)
14 (23.3)

49.4±45.8

18 (60.0)
 5 (16.7)
 7 (23.3)

45.0±43.0

13 (43.4)
10 (33.3)
 7 (23.3)

53.8±48.7

2.47

0.04

.290

.975

Job status Staff nurse
≥Charge nurse

55 (91.7)
5 (8.3)

27 (90.0)
 3 (10.0)

28 (93.4)
2 (6.6)

.098*

Route of DP knowledge 
acquisition†

In-service education
Internet 
Clinical conference
Books
Senior nurse
None

18 (34.0)
16 (30.2)
 6 (11.3)
5 (9.4)
5 (9.4)
3 (5.7)

 7 (25.9)
 9 (33.4)
2 (7.4)

 3 (11.1)
 3 (11.1)
 3 (11.1)

11 (42.3)
 7 (26.9)
 4 (15.4)
2 (7.7)
2 (7.7)
0 (0.0)

- -

Importance of DP 4.28±0.55 4.20±0.48 4.37±0.62 1.17 .248

Barriers to 
implementing DP

Work overload
Lack of awareness of DP
Lack of DP education
Lack of position support aids
Concerns about missing tubes and lines
Inadequate staffing

21 (35.0)
12 (20.0)
11 (18.3)
 7 (11.7)
5 (8.3)
4 (6.7)

13 (43.3)
 6 (20.0)
 7 (23.3)
2 (6.7)
2 (6.7)
0 (0.0)

 8 (26.7)
 6 (20.0)
 4 (13.3)
 5 (16.7)
 3 (10.0)
 4 (13.3)

- -

DP knowledge 24.15±3.52 24.20±3.75 24.10±3.90 0.10 .920

Attitudes towards DP 29.53±3.48 29.40±2.77 29.66±4.11 2.29 .770

DP self-efficacy 75.58±7.94 77.26±7.96 73.90±7.68 1.67 .101

DP performance 76.38±6.86 75.20±6.17 77.56±7.39 1.35 .184

IPAT score  5.08±1.63  5.07±1.58  5.10±1.70 0.08 .938

*Fisher exact test; †Non-responders were excluded from the analysis; Cont., control group; DP, developmental positioning; Int., intervention group; 
IPAT, Infant Positioning Assessment Tool. 

Table 3. Effects of the Educational Program on Developmental Positioning (N=60)

Variables
Int. (n=30) Cont. (n=30)

t p
M±SD M±SD

DP knowledge 29.73±1.80 24.57±3.32 7.49 ＜.001

Attitudes toward DP 32.43±3.02 31.03±2.37 1.99 .005

DP self-efficacy  83.86±12.60 75.30±9.31 2.99 .004

DP performance 84.56±7.68 78.33±7.43 2.98 .004

Cont., control group; DP, developmental positioning; Int., intervention group.
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Table 4. Infant Positioning Assessment Tool (IPAT) Score Change between Groups (N=60)

Variable Groups

Time

Source F p Post-hoc‡Pretest Posttest 1* Posttest 2†

M±SD M±SD M±SD

IPAT score Int. (n=30)
Cont. (n=30)

5.07±1.58a

5.10±1.70
5.47±1.76b

5.23±1.50
6.80±2.07c

5.37±1.59
Group
Time
G*T

 1.63
48.40
29.50

 .207
＜.001
＜.001

a＜b, c
b＜c

*After intervention; †4 weeks after intervention; ‡Tukey's HSD test, p＜.050; Cont., control group; G*T, group by time; Int., intervention group; IPAT, 
Infant Positioning Assessment Tool.

are components of the IMB model. In particular, the differ-
entiated intervention strategies applied in the EPDP devel-
oped in this study to transfer information and enhance moti-
vation and behavioral skills based on the IMB model are as 
follows.

First, educational topics were systematically constructed 
based on a literature review, DP guidelines, and the results of 
a needs assessment among NICU nurses. The educational me-
dia developed included PowerPoint presentations (PPTs), 
booklets, and videos. To induce learning motivation, em-
pathy, and positive attitude change in participants, PPTs and 
booklets were mainly composed of drawings and photos [20]. 
Furthermore, the media were developed as educational vid-
eos so that participants could use them at any time [2,8]. Edu-
cational strategies such as lectures, small group discussions, 
and experiential activities were used to enhance the partic-
ipants' learning [8,28,29]. We believe that it was possible to 
improve the DP knowledge of the participants in the inter-
vention group. These arguments are consistent with evidence 
from previous studies [8,9,21,30].

Second, personal motivation was induced by sharing feel-
ings using various postural photos of premature infants. In or-
der to encourage participants' active participation, they were 
divided into small groups of 4 to 5 and shared their thoughts 
and feelings on DP using the brainwriting technique. Personal 
motivation was induced by providing an opportunity for 
self-evaluation of DP performance by writing and checking 
the daily DP performance log. In this study, the daily DP per-
formance log was collected and analyzed on a weekly basis, 
and the results were reflected in the education session, ex-
plained, and practiced. If necessary, bedside feedback with 
hands-on correction of positioning was provided to the 
participants. Although it was not possible to provide daily 
feedback and correction of positioning due to on-site circum-
stances, it is thought that nurses were able to induce their mo-
tivation for DP by observing the immediate benefits of DP [9]. 
To develop social motivation, DP posters were attached to en-
courage the performance of DP in the NICU; furthermore, en-
couraging messages were provided using SNS. Posters are an 
effective medium for delivering messages to achieve educa-

tional goals, which can arouse participants' attention and in-
terest [4]. In our opinion, it was possible to improve the atti-
tudes toward DP in the intervention group by applying these 
intervention strategies. These findings are similar to those re-
ported by Milette et al.[30], who found that NICU nurses who 
received developmental care training showed improvements 
in attitudes, intention, and behaviors of developmental care. 
The results suggest that the EPDP was effective in positively 
influencing attitudes toward DP in the intervention group. 

Third, regarding behavioral skills, slogans were chanted as 
a way to use the public declaration effect to enhance partic-
ipants' motivation and self-efficacy [20]. Furthermore, surro-
gate experience was induced by sharing each other's success-
ful experiences of performing DP [17]. In addition, partic-
ipants undertook DP practice using a doll and an auxiliary de-
vice for DP. The IMB model emphasizes self-efficacy and sug-
gests that when subjects have confidence in their own abil-
ities, this is expressed in their behaviors, and they continue to 
engage in the behavior despite various obstacles [16]. This 
suggests that there is a close relationship between self-efficacy 
and performing specific behaviors. Here, we considered that 
the self-efficacy of the intervention group was significantly in-
creased by chanting slogans, sharing experiences of DP, writ-
ing and checking a DP performance log, and practicing DP as 
strategies for improving self-efficacy. Previous studies have 
also applied noise reduction intervention programs for NICU 
nurses to improve their performance [20]. In addition, DP aids 
were provided to minimize obstacles to DP. Commercialized 
DP aids are easier to separate and assemble than rolled linen, 
making it possible to support DP for even a premature infant 
with many lines without much difficulty. In addition, in cases 
of premature infants for whom position support was difficult, 
the primary investigator provided additional demonstrations 
and feedback to the nurses at the bedside. Thus, by using vari-
ous educational strategies to reinforce the basic assumptions 
of the IMB model, after the intervention, the intervention 
group's knowledge, attitudes, self-efficacy, DP performance, 
and IPAT score improved.

After the EPDP intervention, the DP performance and IPAT 
scores of the experimental group were significantly higher 
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than those of the control group. This suggests that the EPDP 
developed by the research team was an effective intervention 
strategy to improve DP performance among nurses. Accord-
ing to the IMB model, health-related information, motivation, 
and behavioral skills are fundamental determinants of the 
performance of health-related behaviors [16]. In this study, 
scores for DP knowledge, attitudes toward DP, and DP self-ef-
ficacy were higher in the intervention group than in the con-
trol group, so it is thought that their DP performance could be 
improved. This result is consistent with the results of previous 
studies that educating nurses on DP is effective in enhancing 
their DP performance [2,22,28-30]. However, the previous 
studies were conducted as field studies [2,9,29,30] or quality 
improvement projects [22,28], making it difficult to provide 
consistent interventions due to the long intervention period, 
and there was a limitation in identifying the pure effect of the 
educational program on DP using a one-group pre-and post- 
test design. In contrast, this study is meaningful in that it im-
proved the explanatory power of the program's effects by sys-
tematically developing an EPDP program based on the IMB 
model and verifying it using a non-equivalent control group 
pre-and post-test design. However, considering that periodic 
ongoing education on DP provision is effective in enhancing 
nurses' DP performance [29], a follow-up study is needed to 
determine the long-term effect of the EPDP.

In this study, compared with the control group, the inter-
vention group showed significantly higher IPAT scores after 
intervention. This finding is supported by previous studies 
that reported significant improvements in mean IPAT scores 
after an intervention [2,9,22,28]. The IPAT is generally ac-
cepted as a reliable measure of the quality of infant position-
ing [9,11,22,28]. Our study results indicate that EPDP im-
proved the quality of DP among nurses, which is ultimately 
expected to be effective in inducing positive developmental 
outcomes in premature infants. Therefore, we suggest the 
need for follow-up studies on the effects of EPDP on the devel-
opmental outcomes of premature infants. A study by Perkins 
et al.[29] reported that nurses' abilities to position neonates in 
developmentally supportive positions after nursing educa-
tion on DP improved; however, improvements declined in the 
absence of ongoing education. This was also found in another 
previous study [4]. These results are inconsistent with the 
findings of the present study. Although the intervention peri-
od of our study was not long, it is considered that the delivery 
of encouraging DP messages using SNS for 4 weeks had an ef-
fect on maintaining the continuity of the intervention effect. In 
the studies of Charafeddine et al.[28] and Jeanson [9], who 
provided periodic ongoing education on DP with bedside 
hands-on demonstration and feedback, the IPAT score 
increased. Considering this, periodic education on DP with 

bedside hands-on demonstration and feedback, as well as the 
delivery of encouraging DP messages using SNS by the re-
searchers, can be interpreted as increasing the IPAT score. A 
follow-up study is needed to confirm this.

Although the IPAT scores of the experimental group in-
creased significantly after the EPDP intervention, the IPAT 
score was 5.47 and 6.80 at post-test 1 and post-test 2, re-
spectively; thus, it did not reach the optimal score of 9 and 
above. A score of 8 or less indicates a need for correction and 
adjustment of positioning [9,11]. Other studies [22,28], have 
reported higher IPAT scores after a DP intervention. In these 
studies, the DP intervention was conducted as part of a qual-
ity improvement program, which provided institutional sup-
port from hospitals and induced engagement of medical per-
sonnel, including nurses and pediatric residents, in educa-
tional programs. The intervention period was 6-28 months. In 
contrast, in this study, only nurses were targeted. Therefore, it 
was not possible to elicit the cooperation of medical person-
nel, there was no support from the hospital to encourage the 
performance of DP, and the intervention period was as short 
as 7 weeks. These differences may explain why IPAT scores 
did not increase further and were lower than those reported in 
previous studies [4,8,21,22,28,29]. Furthermore, the priority of 
DP may have been reduced due to an excessive workload 
[21,22]. This study's results show that 35% of nurses were un-
able to perform DP due to an excessive workload, although 
they recognized the importance of DP. Therefore, these fac-
tors may have acted as barriers to performing DP. Future re-
search can verify the effects of various factors on DP perform-
ance, including the nurse-to-patient ratio, hospital policy sup-
port, the inclusion of residents in educational programs, and 
the intervention period.

This study has some limitations. First, there may have been 
selection bias since it was not feasible to use a randomized de-
sign with random allocation, and there was a possible risk of 
contamination. Second, the IPAT evaluation over three 
rounds did not target the same premature infants. Third, due 
to ethical considerations, the participants could not be blinded 
to the data collection in this study; this may have affected the 
research results. Lastly, because of the circumstances of the 
hospital during the coronavirus disease 2019 pandemic, after 
the 7-week EPDP intervention was completed, it was not pos-
sible to confirm the changes of variables over time except for 
IPAT scores. Therefore, the interpretation of the results of this 
study may not be generalizable to all NICU nurses.

However, to the best of our knowledge, this is the first ex-
perimental study to evaluate an IMB model-based inter-
vention that targeted NICU nurses to promote their DP 
proficiency. Therefore, this study is meaningful in that it pres-
ents evidence to support the dissemination of improvements 
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in nursing practice by developing the EPDP and verifying its 
effectiveness. Furthermore, this study provides empirical evi-
dence for the theoretical assumptions of the IMB model.

CONCLUSION

In this study, the IMB model was used to develop and eval-
uate an EPDP to improve the DP performance of NICU 
nurses. The EPDP improved the IPAT scores and the knowl-
edge, attitude, self-efficacy, and performance of DP among 
NICU nurses.

In the future, it is expected that empirical evidence will be 
gathered through repeated studies applying the EPDP and 
that the EPDP will be widely used in nursing practice, con-
tributing to the positive growth and development of preterm 
infants. Further research could include a randomized control 
group study to investigate the pure effect of EPDP; fur-
thermore, a longitudinal study could be undertaken to de-
termine the effect of the EPDP on the physiological stability of 
premature infants.
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