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Abstract

Background: The use of a training booklet and electronic software has a special place due to lack of time and space constraints.
Objectives: This study aimed to compare the effect of electronic software and training booklet on maternal self-esteem and aware-
ness regarding newborn care in nulliparous women.

Methods: This randomized controlled clinical trial was conducted on 126 pregnant women with a gestational age of 36 -38 weeks in
health care centers in the city of Miandoab, Iran from February 2015 until April 2016. Using a randomized block design, participants
were assigned into 2 groups (42 mothers receiving electronic software and 42 mothers receiving training booklet) and control group
(42 mothers receiving postpartum routine training). An oral training session was held for participants in both intervention groups.
Then, a training booklet or electronic software was provided to them. Maternal self-esteem and awareness regarding newborn care
questionnaires were completed by participants in the 3 groups at the start of the intervention and 4 weeks after the childbirth.
Results: After controlling the baseline values, the mean score of self-confidence in the training booklet group (adjusted mean differ-
ence =5.6; 95% confidence interval =1.2 to 10.0; P = 0.012) was significantly higher compared with the control group. Furthermore,
the mean score of awareness regarding newborn care in the training booklet group (1.5; 0.6 to 2.3; P < 0.001) and the electronic soft-
ware group (2.0;1.2t0 2.9; P< 0.001) was significantly higher compared with the control group. There was no statistically significant
difference between the 2 groups after the intervention in terms of level of awareness and self-confidence.

Conclusions: The results showed a significant effect of electronic software and training booklet in raising awareness about new-
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born care and self-confidence. Therefore, these methods are advisable to mothers.

1. Background

Following the transition of the infants from intrauter-
ine life to extrauterine life, they will be exposed with so
many stimuli such as light, noise, cold air, gravity, and
touch stimuli for the first time and important adaptations
are made simultaneously in the respiratory, circulatory,
and body temperature control as well as other systems.
These adaptations are important for neonatal health (1).
Neonatal period is one of the most critical and vulnerable
life stages that require more knowledge and accurate care
(2). Neonatal deaths account for two-thirds of all deaths
in the first year of life and medical, economic, social, and
cultural factors affect that neonatal mortality rate (3). The
transition of the infants from intrauterine life to extrauter-
ine life is an exciting event that requires significant and ef-
fective physiologic changes by the infant to survive (4).

Increasing maternal information, awareness, and their
ability to care for infants will improve infants’ living en-
vironment and reduce the number of children exposed to

damage caused by improper fulfillment of parental roles
(5). Additionally, maternal knowledge of how to properly
deal with infants’ problems and how to provide essential
neonatal care in this period can have a significant effect in
enhancing the maternal self-confidence in taking care of
the infants and eliminating many false beliefs and tradi-
tions in this area.

The researchers believe that parental self-confidence
is a key factor in the maternal and neonatal outcomes.
They defined the maternal self-confidence as the mother’s
understanding of her ability to take care of her children
and correct interpretation of the signals (6). Kuo et al.
reported that maternal self-confidence facilitates the de-
velopment of the maternal role and promotes the opti-
mal child growth and development (7). Considering the
breadth of information required to mothers and some
non-scientific beliefs in the face of a newborn (especially
in the case of mothers who gave birth of their first child),
mothers should be taught key points about everyday care
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and manner of dealing with common problems in the
neonatal period (1). Several training methods have been
used to train individuals; however, due to problems such
as: absence of a trainer, learners’ attendance in classes,
educational facilities, and access to new educational tech-
nologies have led to the increased use of unattended meth-
ods using educational software (8, 9). Furthermore, pre-
vious literature reveals that oral training in postpartum
wards in hospitals does not significantly increase women’s
level of awareness (10). In the e-learning method, the pa-
tient recieves information on a face-to-face or remote basis
and individuals learn how to learn (11). Moreover, there are
no temporal and spatial constraints with this method and
employed mothers who do not have enough time to visit
the clinic can learn the educational material without the
anxiety (12).

In a study entitled “the impact of video training on pa-
tients and health workers”, Krouse showed that the video,
which combines visual and auditory information, is an
effective education tool for patients to learn, understand
and easily keep information, decrease anxiety,and increase
self-care behaviors (13). Kuo et al. (2009), in a study enti-
tled “the impact of e-learning program on the newborns
care in Taiwan”, showed that e-learning program was more
effective in infant care than the routine control method
(7). Furthermore, in the study entitled “comparing the ef-
fect of e-learning and training booklet on women’s’ satis-
faction of postpartum care”, Mohammadi-rizi et al. (2012)
showed that e-learning can increase satisfaction levels of
nulliparous women in the postpartum period (14).

Education is an important factor in health promotion
(15). However, unfortunately, patient education program
is not desirable in Iran due to lack of or irregular imple-
mentation of the educational program (16) and accord-
ing to the search conducted by the researcher, there is no
study conducted in this field in Iran. Although, there was
evidence that increased self-confidence of mothers, im-
prove mother-infant relationship, infant development (6),
and increase functional status (17). Therefore, the present
study aimed to compare the effect of electronic software
and training booklet on neonatal care awareness and self-
confidence in nulliparous women.

2. Methods

2.1. Study Type and Participants

The present study was a randomized controlled clini-
cal trial, which was conducted on 126 pregnant women re-
ferring to healthcare centers in the city of Miandoab-Iran
from February 2015 until April 2016.

The inclusion criteria included a willingness to par-
ticipate in the study, being literate, 36 to 38 weeks preg-
nancy, nulliparous, singleton pregnancy, access to comput-
ers,and the ability to use computers. The exclusion criteria
included having psychological diseases, a high-risk preg-
nancy according to the prenatal care records, malformed
newborns or those admitted to NICU.

The sample size was calculated 38 using G-power based
on the results of Jafarnejad (18) by taking into considera-
tion (m1=176.8, sd2=sd1=34.4)and the presumption of 15%
increase in score due to the intervention (m2 =203.32 (a =
0.05, power= 95%). However, the final sample size of 42 pa-
tients was considered in each group by taking into account
the 10% loss.

2.2. Sampling

After approving the proposal and obtaining the ethics
code from the ethics committee of Tabriz University of
Medical Sciences (Code of ethics: TBZMED.REC.1394.344)
and registering the study in the Iran randomized clini-
cal trial site (IRCT2015071410324N23), sampling began. The
present study was done in all health centers and posts of
Miandoab city-West Azerbaijan province, Iran. This city
has 5 health centers and 11 health posts. These health cen-
ters and posts are governmental and non-referral. The con-
venience sampling method was used and the researcher
examined 36 - 38 weeks nulliparous women that were re-
ferred to health centers according to the inclusion and
exclusion criteria. Additionally, if they had the eligibil-
ity criteria, the research objectives and method were ex-
plained to them and if they were willing to participate in
the study, the written informed consent was obtained and
questionnaires of socio-demographic and midwifery char-
acteristics, newborn care awareness, and maternal self-
confidence were completed by the participants through
interview.

2.3. Randomization and Intervention

Participants were assigned into 2 intervention groups;
including receiving training booklet (42 mothers), elec-
tronic software (51 mothers), and control groups (42 moth-
ers) using blockrandomization method with block sizes of
3 and 6 with an allocation ratio of 1: 1: 1 and the control
group (42 mothers receiving routine educations after de-
livery). Anon-involved person took the randomization and
the type of intervention received was written on a paper
and was placed into numbered matte envelopes. An oral
training session was held by the researcher for the partici-
pants in both groups at the health centers. Then they were
provided with the training booklet or electronic software.
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The electronic software was developed by the ministry
of health and medical education of Iran and its content in-
cluded newborn nutrition, care for newborn’s umbilical
cord, newborn’s dressing and clothes, bathing, neonatal
danger signs and more. The booklet was also codified with
the same educational content by the researcher.

The participants were asked to refer to the health cen-
ter at the end of the fourth week after delivery. At the end
of the second and third weeks after the delivery, partici-
pantsin the intervention groups were contacted via phone
call and were reminded of reading booklet or software.
At the end of the study (four weeks after the birth), self-
esteem and newborn care awareness questionnaires were
completed by participants in all 3 groups. Furthermore,
the software and the training booklet were given to the
mothers in the control group. Since it was an educational
intervention, the blinding of researcher was not possible,
therefor to reduce bias rate, the researcher assistant com-
pleted the fourth week questionnaires through interviews
with mothers.

2.4. Data Collection Tool

Data collection tools included socio-demographic and
midwifery characteristics, newborn care awareness, and
maternal self-esteem questionnaires.

Socio-demographic and midwifery characteristics
questionnaire included questions on age, mother’s and
husband’s level of education, mother’s and husband’s
job, income, housing status, planned pregnancy, desired
fetal sex, desired fetal sex from the viewpoint of the hus-
band, having assistance in neonatal care, and individuals
supporting the mother.

Newborn care awareness questionnaire was a
researcher-developed questionnaire that included ques-
tions on nutrition, breastfeeding, bathing etc. and
measures maternal awareness about infant care. This
questionnaire includes 20 items, each of which has three
options: True, False, I do not know. Each correct answer
is assigned +1 score and the wrong and I do not know
answers were given a 0 score. The scores ranged from 0 to
32. The validity of newborn care awareness questionnaire
was measured and confirmed using content validity index
(CVI) and content validity ratio (CVR). The CVI and CVR
values were 0.94 and 0.97, respectively. The reliability was
measured using pre and post-test on 20 nulliparous moth-
ers. Cronbach’s alpha coefficient of 0.85 and ICC value of
0.83, which were acceptable values, were obtained.

The maternal self-esteem questionnaire was developed
in 1993 by Lips and Bloom (19). It is a 24-item question-
naire based on the Likert scale (from strongly disagree to
strongly agree), on which questions have been prepared
as positive and negative. Scores range from 24 to 144 and

Iran Red Crescent Med |. 2017;19(4):e44152.

higher scores indicate greater self-esteem. The reliabil-
ity of the questionnaire is determined (Cronbach’s alpha
=0.72) in a study conducted by Jafarnejad et al. (2014) (18).
In the present study, the reliability was determined by con-
ducting a pre and post-test on 20 nulliparous mothers and
an acceptable Cronbach’s alpha coefficient of 0.91 and the
ICC value of 0.79 were obtained.

2.5. Data Analysis

The collected data were analyzed using SPSS 20.
Kolmogorov-Smirnov test was used to determine the
normality of quantitative data and all data had normal
distribution. Chi-square test, chi-square test for trend,
Fisher exact test and one-way ANOVA were used to study
the homogeneity of intervention and control groups in
terms of socio-demographic characteristics. One-way
ANOVA test and ANCOVA test (by controlling baseline
scores and level of education of participants and their
husbands) were used to compare mean score of the mater-
nal self-confidence and newborn care awareness between
the study groups, respectively before and after the inter-
vention. P < 0.05 was considered as significant, and the
analyses were done based on intention to treat.

3. Results

The study began from January 21, 2015 until May 20,
2016. A total of 250 pregnant women were investigated
in terms of eligibility criteria. A total of 126 of them had
the inclusion criteria and were assigned into 3 groups (42
women each group). They were followed up until 6 weeks
after delivery and there was no sample loss in each group
(Figure1).

Mean (SD = standard deviation) of participants’ age
in the electronic software, training booklet and control
groups was 28.8 (5.2), 28.1 (5.7), and 28.8 (4.5) years, re-
spectively. All 3 groups were similar in terms of socio-
demographic and midwifery characteristics except the ed-
ucation level of the mother and her husband. These 2 vari-
ables were adjusted in the statistical tests (Table 1).

Before the intervention, there was no significant dif-
ference between groups in terms of the mean score of the
maternal self-confidence score (P = 0.269). The mean (SD)
score of self-confidence in the software group increased
from 613 (11.7) before the intervention to 68.4 (12.2) in 4
weeks after the delivery. The same amount in the book-
let and the control increased from 64.5 (9.2) and 64.1(8.2)
before the intervention to 71.6 (10.5) and 65.9 (6.9) in four
weeks after the delivery, respectively. According to the gen-
eral linear model and by controlling the baseline values,
the mean adjusted score of the maternal self-confidence
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Figure 1. Study Flowchart

in the booklet group (adjusted mean difference = 5.6; 95%
confidence interval = 1.2 to 10.0; P = 0.012) had a statisti-
cally significant increase compared to the control group.
There was no statistically significant difference between
the booklet and software groups after the intervention (Ta-
ble 2).

There was no statistically significant difference be-
tween the 3 groups in terms of mean scores of the aware-
ness about newborn care before the intervention (P =
0.979). The mean (SD) score of the awareness about new-
born care in the software group increased from 12.7 (3.1) be-
fore the intervention to 15.3 (2.5) in 4 weeks after the deliv-
ery. The same amount in the booklet and control groups
increased from 12.9 (2.7) and 12.8 (2.5) before the interven-
tion to 14.7 (1.8) and 13.2 (1.5) in 4 weeks after the delivery,

respectively. According to the general linear model and by
controlling the baseline scores and level of participant’s
education and her husband, the mean adjusted score of
awareness in the booklet (1.5; 0.6 to 2.3; P < 0.001) and the
software groups (2.0; 1.2 to 2.9; P < 0.001) had a statisti-
cally significant increase compared to the control group.
There was no statistically significant difference between
the booklet and software groups after the intervention (Ta-
ble 3).

4. Discussion
The results showed that mean score of awareness

about newborn care in the software and training booklet
groups showed a significant increase compared to the con-
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Table 1. Socio-Demographic and Midwifery Characteristics in Study Groups®

Variable Booklet, n =42 Software, n =42 Control,n =42 P Value
Age 28.1(5.7) 28.8(5.2) 28.6(4.5) 0.815"
Education
Secondary school (45.2)19 (333)14 (19.0)8
High school (16.7)7 (28.6)12 (9.5)4
0.001°
Diploma (38.1)16 (21.4)9 (52.4)
University 0(0) (16.7)7 (19.0)8
Spouse’s level of education
Primary school (30.9)13 (23.8)10 (4.8)2
Secondary school (333)14 (21.4)9 (19.0)8
0.008¢
Diploma (19.0) 8 (35.7)15 (38.1)16
University (16.7)7 (19.0) 8 (38.1)16
Job
Employed (5.4)2 (12.9)5 (9.6)4 B
0.722
Housewife (94.6)35 (88.1)37 (90.5)38
Spouse’s job®
Employee (16.7)7 (19.0)8 (19.0)8 d
0.366
Self-employed (83.3)35 (81/0)34 (81/0)34
Income adequacy
Income more than expenditure (16.7)7 (4.8)2 (9.5)4
Expenditure more than income (59.5)25 (47.6) 20 (28.6)12 0.052°
Equal income and expenditure (40.5)17 (47.6)20 (61.9)26
Planned pregnancy (85.7)36 (85.7)36 (90.5)38 0.7514
Desired fetal sex (78.6)33 (90.5)38 (3.83)35 0.323¢
Desired fetal sex according to the husband (81.0)34 (100.0) 42 (90.5)38 0.02¢
Having help in neonatal care (66.7)28 (73.8)31 (78.6)33 0.465%
Mother’s supporters
Mother (60.7)17 (355)11 (36.4)12
Mother-in-law (143)4 (32.3)10 (333)11 B
0.450
Spouse (17.9)5 (19.4) 6 (18.2)6
Other ! (71)2 (12.9) 4 (121) 4
Receiving education on newborn care (59.5)22 (47.5)19 (67.5)27 0.190¢

Value are expressed as number percent expect age which is expressed as mean = SD.

bOne-way ANOVA.
“Chi-square for trend.
dChi-squ.a\re.

“There were two women in the e-software group whose husband had no job.

fSister or sister-in-law or newborn sitter.

trol group after the intervention. There was no statistically
significant difference between the 2 intervention groups
after the intervention. Furthermore, the mean score of self-
confidence in the booklet group was significantly higher
than that of the control group after the intervention, how-
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ever, the mean maternal self-confidence in the software
group was similar to that of the control group.

In the current study, both software and training book-
let methods were effective in raising newborn care aware-
ness. There are several studies regarding the effect of the
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Table 2. Comparing the Mean Score of Maternal Self-Confidence in Study Groups®

Variable

Before Intervention Mean (SD)l’

After Intervention Mean (SD)"

Booklet (n=42)
Software (n=42)
Control (n=42)
P Value

Comparing groups

Booklet with Software
Booklet with control

Software with control

64.5(9.2) 71.6 (10.5)

613 (11.7) 68.4 (12.2)

64.1(8.2) 65.9(6.9)

0.269 0.042

MD ( 95% CI )¢ P Value MD ( 95% CI )" P Value
3.2(-1.0to7.4) 0.138 3.2(-1.0 to 7.5) 0.139
0.4(3.8t04.6) 0.859 5.6(1.2t010.0) 0.012
2.8(-7.0t01.4) 0.191 2.5(-1.9t0 6.8) 0.226

2One-way ANOVA test was used to compare t groups before the intervention and the general linear model was used to investigate group’s differences by controlling

baseline scores and level of education of participants and their husbands after the intervention.

"Mean (Standard Deviation).
“Mean difference (95% Confidence Interval).

Table 3. Comparing the Mean Score of Newborn Care Awareness in Study Groups®

Variable Before Intervention Mean (SD)” After Intervention Mean (SD)”
Booklet (n=42) 12.9(2.7) 14.7(1.8)

Software (n=42) 12.7(3.1) 15.3(2.5)

Control (n=42) 12.8(2.5) 13.2(1.5)

PValue < 0.001

Comparing groups MD (95% CI )* P Value MD ( 95% CI )* P Value
Booklet with Software 0.1(11t01.3) 0.846 -0.5(1.4t00.3) 0.208
Booklet with Control 0.0(-1.2t01.2) 0.696 1.5(0.6t02.3) < 0.001
Software with Control -0.1(-1.3to1.1) 0.876 2.0(1.2t02.9) < 0.001

2One-way ANOVA test was used to compare t groups before the intervention and the general linear model was used to investigate group’s differences by controlling
baseline scores and level of education of participants and their husbands after the intervention.

"Mean (Standard Deviation).
“Mean difference (95% Confidence Interval).

different types of training (workshop, lecture, tutorial and
booklet, pamphlet and e-learning) in raising awareness of
maternal care. All studies confirm the results of the cur-
rent study.

Golshiri et al. (2010) stated that maternal awareness
about growth and nutritional development stages is not
sufficient. Furthermore, it was suggested that training has
been effective in any manner and it is necessary to imple-
ment programs to improve maternal awareness and per-
formance regarding the nutritional and developmental
stages (20). These researchers stated that the lecture and
tutorial methods bring similar results on maternal aware-
ness about children’s growth. Several studies revealed the
effect of education in promoting the maternal awareness
about the newborn care. Sajadi et al. (2010) showed that
the level of maternal awareness about their children’s risk

of febrile seizures is less than average and education would
increase their awareness in this area (21). Mozaffari et al.
(2007) referred to education as a factor in increasing the
maternal awareness about newborn care (22). Mazani etal.
(2012) stated that both in-person and unattended trainings
increase the maternal awareness of newborn nutrition al-
though, the in person training was more effective in this
regard (23).

On the other hand, other studies revealed the effect
of e-training in raising maternal awareness of infant care.
Huang et al. (2007) and Sohrabi et al. (2015) showed
that e-training increases maternal awareness and attitude
score towards breastfeeding (24, 25). Mohammad Rizi et
al. (2013) showed that e-training is effective on nulliparous
women’s satisfaction in the postpartum period care (14).
Increased maternal information, awareness and ability in
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newborn care, improved the living environment of infants
and children and reduces number of children exposed to
vulnerabilities caused by improper fulfillment of parental
roles.

In this study, the training booklet was effective in im-
proving the maternal self-confidence. In review on the ef-
fect of educational packages (including booklet, common

Iran Red Crescent Med |. 2017;19(4):e44152.

questions and answers about infants’ health care and in-
structional videos), maternal self-confidence and newborn
care, Jafarnejad et al. (2014) reported that maternal educa-
tion and support about caring for infants based on the self-
efficacy theory leads to enhanced maternal self-efficacy,
however, there was no significant difference in the mater-
nal self-confidence score after the intervention (18).

Perez-Blasco et al. (2013) showed that use of self-
awareness techniques significantly increased the maternal
self-confidence (26). Ostuka et al. (2008) showed a sig-
nificantrelationship between the maternal awareness and
self-confidence regarding breastfeeding (27). Bagherinia et
al. (2016) showed that training women has a positive ef-
fect in increasing their self-confidence (28). Fabian et al.
(2005) reported that nulliparous women have lower level
of self-confidence, competency and awareness and more
stress in relation to the maternal duty, most of which could
be due to lack of experience in this case (29). Therefore, it
is essential to plan for a variety of trainings for the nulli-
parous women so that Ozkan et al. (2011) stated that edu-
cating mothers about the infant care based on the mater-
nal identity development stages during the pregnancy and
after delivery leads to the enhancement of maternal self-
esteem confidence during the postpartum period (4).

There are several studies on the importance of mater-
nal self-confidence and newborn care, such as Bolten et
al.’s study (2012). They pointed out that if the method
of increasing maternal self-confidence and self-efficacy is
used even in stressful situations during pregnancy, unex-
plained newborn crying in the early postpartum period
will be reduced (30). The results of the Cinar et al. (2014)
study in Turkey showed that training women in the post-
partum period through home visits and providing a book-
let increases maternal self-confidence in the intervention
group compared to the control group (31). However, the
questionnaire used in that study, as well as the educational
method, was different from that of the present study. Kuo
et al. (2012) also concluded that maternal training in the
third trimester of a pregnancy, according to Bandura’s self-
efficacy framework, through online indirect education,
leads to enhanced maternal self-confidence in the postpar-
tum period (32). However, the study of Kuo et al. has dif-
ferences with our study in terms of educational method,
intervention timeframe, and study instruments. Although
all the self-confidence promoting strategies can be com-
bined using online training, not everyone has access to the
Internet yet in our current society and cannot receive the
education in this way; however, all newborn care informa-
tion can be collected and given to mothers in software ed-
ucation.

The identity of the maternal role in the process of be-
coming a mother is comprised of 2 components: cogni-
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tive and emotional; and maternal self-confidence belongs
to the emotional component of maternal identity (33). In
general, women who lack self-confidence in the early post-
partum period may have a negative experience of mother-
hood and are unable to adequately take care of their chil-
dren. Therefore, given that maternal self-confidence is con-
sidered as a fundamental variable to adapt to the mother-
hood and maternal role, it is very important to help moth-
ers increase their self-confidence.

The strong points of this study include comparison of
the 2 educational methods (electronic software, and book-
let) as well as observance of all clinical trial principles, in-
cluding random allocation and allocation concealment.
Another strength point of this study was sampling in all
health centers and posts of city that increase the generaliz-
ability of findings. One of the limitations in this study was
the short follow-up period. Thus a follow-up period longer
than 4 weeks after childbirth in the future researches was
suggested. Also, a newborn care awareness questionnaire
was a researcher-developed questionnaire and not a stan-
dard questionnaire. For reducing the effect of this limi-
tation, we determined the indices of content validity (CVI
and CVR) and reliability of this questionnaire before start-
ing the research project. It is recommended to conduct
similar studies with longer follow-up periods. Consider-
ing the significant effect of the husbands’ social supportin
improving maternal-child outcomes, it is recommended
to provide husbands with training packages (booklet, e-
software, pamphlets, etc.) to raise their awareness of new-
born care.

4.1. Conclusion

The results showed that the mean score of awareness
regarding newborn care in electronic software and book-
let groups significantly increased compared to the con-
trol group after intervention. Furthermore, the mean ma-
ternal self-confidence score in the booklet group signifi-
cantly increased compared to the control group. There
was no statistically significant difference in terms of rais-
ing awareness and self-confidence between 2 intervention
groups. It is recommended that health care providers pro-
vide pregnant women with a similar training booklet and
e-software in order toraise their level of awareness and self-
confidence and ultimately improve the babies’ health sta-
tus.
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