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Abstract
Background: The neuroprotective interventions are necessary for developing the brain of premature neonates. Neonatal nurses
require continuing education about this subject and nowadays distance education is a possibility.
Objectives: This study aimed to assess the impact of web-based teaching on knowledge, attitude, and practice of nurses in the
neonatal intensive care unit.
Methods: This quasi-experimental pre- and post-intervention study with a control group was conducted in 2018. A total number of
70 nurses from selected hospitals affiliated to the Iran University of Medical Sciences were assessed for their knowledge, attitude,
and practice in seven neuroprotective core measures prior to the intervention. A four-week standardized training package was
implemented in these hospitals through virtual classroom approach. After six weeks of post-intervention, all nurses who attended
the virtual training were assessed for the same competencies using the WEE care assessment tool. The reliability of the tool was
estimated by calculating the internal consistency of items (α = 0.95). The t test and repeated measures ANOVA were conducted to
analyze the data using SPSS V. 16 software.
Results: The findings indicated that the mean score of knowledge significantly increased (P < 0.001) in the web-based education
group (21.97 ± 5.64) compared to the control group (13.94 ± 4.7). However, there was no significant difference between the two
groups in the mean scores of attitude and practice.
Conclusions: Web-based teaching was found to be effective in improving the knowledge of nurses; however, the results suggest
that virtual teaching methods need to be developed to affect the attitude and practice of neonatal nurses.
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1. Background
Approximately, 15 million infants are born before the
end of 37 weeks of gestation in the world every year (1).
Ten to fifteen percent of them require being hospitalized
in the neonatal intensive care units (NICUs) (2). The advances in the treatment of premature infants have risen
the chance of survival in these infants in recent decades
(3). Some strong statistical evidence indicates that infants
who receive developmental care demonstrate improved
behavioral organization and cognitive development until
the age of two (4-6). These results are supported by recent
systematic reviews (7). The role of the neonatal nurses is
vital for the successful implementation of developmental
care and the provision of an optimal NICU environment
(8). Therefore, it is necessary to enhance nurses’ knowl-

edge and skills regarding developmental care and emphasize the need for developmental care (9, 10). In addition,
the positive attitude of nursing staff when caring for premature infants and their parents can increase the quality
of care and reduce the developmental neurological complications. The level of attitude varies with the knowledge
level of nurses (11).
Despite the abundance of continuing education offerings, many nurses do not participate in the programs. A
number of barriers have been cited in the literature, including financial considerations, lack of institutional support, time constraints, and family commitments (12). Having access to an open educational environment is essential
to ensure lifelong learning for caregivers (13). In addition,
new technology plays an important role in facilitating and
shortening nursing education. Using computers and In-
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tranet is increasing in teaching and learning as an alternative or a complementary way to strengthen the traditional
ways of teaching. It seems that the use of these facilities for
education improves the quality of education and helps in
a comprehensive learning environment, lifelong learning,
active learning, and interactive learning (14).

0.83. For this purpose, first, a health professional, knowledgeable in the English language and familiar with the terminology of the area, translated the questionnaire to Persian. Then, a panel of experts in neonatal care reviewed
it and left some comments. Finally, the revised questionnaire was completed by 20 neonatal nurses to calculate the
Cronbach’s alpha coefficient, giving the values of 0.92 for
knowledge, 0.71 for attitude, and 0.88 for practice.

2. Objectives
3.1. Intervention
Thus, this study aimed to assess the impact of webbased education on knowledge, attitude, and practice of
nurses in the neonatal intensive care unit.

3. Methods
This quasi-experimental study was conducted on 70
nurses in hospitals affiliated to the Iran University of Medical Sciences (IUMS). The sample size was calculated based
on the following formula:

(z1−α + z1−β )2 × σ1 2 + σ2 2
d2

2
2
1.64 + 0.84
5 + 52
=
32
= 34.1
∼
= 35



n=

(1)

; where z0.975 = 1.64, z0.8 = 0.84 and d = 3.
Using a literature review and based on the mean
comparison formula, the sample size, considering a 10%
dropout rate, was estimated to be 35 subjects per group.
They were allocated randomly to intervention and control
groups.
The study obtained ethical approval from the IUMS
Ethics Committee. The inclusion criteria included nurses
working in a neonatal intensive care unit with at least a
bachelor’s degree, a minimum of one-year clinical experience in the neonatal intensive care unit, and no participation in the same research program concurrent with the
present training.
The exclusion criterion was the absence in the final
test. In the beginning, all the participants gave their informed consent. The study used convenience sampling to
select NICU nurses who had been enrolled in the program.
The pretest questionnaires were completed one-week before the beginning of the intervention.
Data collection tool was a questionnaire based on the
Wee Care on knowledge (30 items), attitude (1 items 8), and
practice (23 items) (6). The internal reliability of the questionnaire was measured by Cronbach’s alpha coefficient of
2

An educational program on neuroprotective interventions was implemented in the neonatal units of the selected hospitals in Tehran, Iran, via the learning management system. The educational content was based on the
seven neuroprotective core measures depicted as overlapping petals of a lotus as: (1) healing environment, (2) partnering with families, (3) positioning and handling, (4) safeguarding sleep, (5) minimizing stress and pain, (6) protecting skin, and (7) optimizing nutrition (6). A user code was
assigned to each nurse. The online page was designed to allow reviewing slides and educational videos at any hour of
the day. The program was designed for four weeks. At the
end of each week, an online exam was held and each person was allowed to participate in tests three times. At the
end of the fourth week, the final test was held once only. After six weeks, knowledge, attitude, and practice of nurses
were determined by self-report questionnaires and compared with the results of the pretest.
3.2. Data Analysis
Descriptive statistics were used to measure the nurses’
knowledge, attitude, and practice levels. Correlation analysis was performed to test the relationships. The analysis
of variance (ANOVA) and independent samples t test were
performed to test the differences.
4. Results
All the participants (100%) were female. The majority
of them (94.1%) worked in deferent shifts. The two groups
were not significantly different in mean years of experience (intervention group: 9.8 ± 4.24 vs. control group:
8.06 ± 3.56). The demographic characteristics of the participants are listed in Table 1. Table 2 provides the comparisons of the mean scores of pretest, posttest, and follow-up
test. There was a significant difference in the knowledge
level between the two groups of nurses after six weeks. The
mean posttest scores in all areas were significantly higher
than the mean pretest scores (P < 0.001). There was no significant difference between the two groups in the mean
scores of attitude and practice.
Interdiscip J Virtual Learn Med Sci. In Press(In Press):e81178.
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Table 1. Demographic Characteristics of Nurses Participated in the Studya
Intervention

Control

5 (14.3)

5 (14.3)

30 - 34

12 (34.3)

18 (51.4)

35 - 39

10 (28.6)

8 (22.9)

≥ 40

8 (22.9)

4 (11.4)

BSc

30 (85.7)

34 (97.1)

MSc

5 (14.3)

1 (2.9)

0.109

Age, y

≤ 29

0.198

Grade

0.12

General internet using, h

a

P Value

<1

12 (4.3)

17 (48.6)

1-3

15 (42.9)

7 (20)

>3

18 (22.9)

11 (31.4)

Values are expressed as No. (%).

Table 2. The Comparison of Mean Scores (SD) Between Intervention and Control
Groupsa
Intervention

Control

P Value

Knowledge
15.65 ± 2

13 ± 4.78

0.06

After

22.51 ± 5.31

13.91 ± 4.47

< 0.001

Follow-up

21.97 ± 5.64

13.94 ± 4.7

< 0.001

Before

Repeated measures
ANOVA
F

34.578

1.927

P

< 0.001

0.174

Before

69.24 ± 6.09

68.99 ± 4.26

0.88

After

68.98 ± 10.69

67.93 ± 3.97

0.59

Follow-up

69.69 ± 8.82

68.01 ± 4.46

0.321

Attitude

Repeated measures
ANOVA
F

1.23

4.418

P

0.728

0.043

44.06 ± 9.75

53.28 ± 10.14

< .001

44.62 ± 9.7

51.82 ± 10.21

0.335

t

1.366

0.722

P

0.181

0.475

Practice
Before
Follow-up
Paired t test

a

Values are expressed as mean ± SD.

5. Discussion
Our results demonstrated the effectiveness of webbased education in increasing knowledge of nurses as
Interdiscip J Virtual Learn Med Sci. In Press(In Press):e81178.

found in previous investigations (15). Several studies have
shown that web-based educational interventions can improve knowledge of neonatal nurses. In an anonymous
evaluation of an online breastfeeding educational program, the authors found a significant change in knowledge and practice of nurses in breastfeeding in NICUs (16).
The results of this study coincide with the findings of a
systematic review of six studies by Du et al. to assess the impact of network-based distance education on nurses and
nursing students in terms of knowledge enhancement, including preservation knowledge (17). A study conducted
by Gerdprasert et al. explicitly showed that the post-test
knowledge score was significantly (P < 0.001) higher in the
intervention group than in the control group (18). Knowledge scores increased significantly from baseline in both
groups and no significant differences were detected between the scores of the two groups. The intervention
groups had significantly higher scores than the control
groups (19, 20).
In addition, in a study by Bloomfield et al. the scores
were similar between the two groups. Skill performance
scores were similar in both groups at the 2-week follow-up
with significant differences emerging at the 8-week followup in favour of the intervention group, (21). In a survey by
de Góes et al. they believed the inclusion of informatics
in nursing teaching is far from being exhausting. It is believed that daily technological advances can contribute to
the production of increasingly complex resources directed
to nursing education, with rich resources for interaction to
bring the final user closer to practical realities (22).
Quantitative studies have investigated the effect of
web-based education on nurses’ attitude towards neonatal neuroprotection in neonates. There are similar studies
with contradictory results compared to the present study.
In a study by Cardin et al. in 2015 with the aim of changing the design of NICUs and the attitude of caregivers
based on the seven criteria for neurological protection,
the neural education course was conducted for 36 months
theoretically and practically in workshops and the results
were evaluated. It caused a 59% increase in the knowledge
of caregivers and their positive attitude toward training
and performance, which is consistent with the current research in terms of knowledge gained (23). Benoit and Semenic concluded that training NICU nursing staff could
improve knowledge and attitudes (24). Another study in
2015 was conducted in Madrid in NICUs (level 4) after the
formation of voluntary groups of nurses and other NICU
staff and examining educational needs. Course attendance
significantly improved the rate of correct answers (25). Our
current results in attitude are different from the findings
of some previous studies. We found one study that revealed the web-based education program was not signifi3
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cantly effective in nurses’ attitude (26).
5.1. Research Limitations
The self-assessment of nurses’ practice was one of the
limitations. Due to the wide scope of training, practice
measurement was not possible through observation. In
addition, the lack of the same conditions in terms of equipment and training in various hospitals selected to participate in this study may have affected the results, which is
another limitation of the study.
5.2. Conclusions
The results showed that web-based education increased the knowledge of nurses about neuroprotection
of neonates, but in relation to attitude and practice, elearning alone is not enough and other educational methods should be used to affect these domains. Cultural variables may be a reason for the ineffectiveness of web-based
education in attitude and practice in our country. Therefore, future studies are recommended about effective factors in the success of web-based training programs with
the ethnographic approach.
5.3. Suggestions for Applying the Findings
Web-based e-learning is one of the most important
types of e-learning; as one of the phenomena of the modern world in the information age and in the knowledgebased society, it is considerably appreciated despite its
short history. Considering the effectiveness of the webbased program in increasing the knowledge of NICU
nurses concerning the neuroprotection of premature infants, this type of education can be used as an easy and
practical training method for nurses, especially to overcome the constraints of time and place for those who cannot attend regular educational programs. Educational
content can also be used to train nurses in NICUs.
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