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Objective: This study aimed to investigate the effect of a mobile-based safe motherhood
learning program on the postpartum care of marginalized women in Iran.

Materials and Methods: This is a quasi-experimental study conducted on 244 postpartum
women referring to comprehensive health centers in the outskirts of Karaj, Alborz
Province, Iran, in 2021-2022. Participants were included using a Convenience sampling
method, and randomly assigned to two groups of intervention (n=122) and control
(n=122). The intervention group received routine care plus the educational application.
Data were collected using a socio-demographic checklist, a postpartum care knowledge
scale, a postpartum care performance scale, and a socioeconomic status questionnaire in
three stages, before the intervention (postpartum days 3-5), second week of postpartum
(postpartum days 14-15), and sixth week of postpartum (postpartum days 42-45).
Independent t-test and the repeated measures ANOVA were used for data analysis.

Results: The mean age of women was 27.36.8 years in the intervention group and 28.5+5.6
years in the control group. The results showed a significant increase in the mean scores of
infants’ nutritional status, mothers’ self-care behavior, mothers’ infant care behavior, and

Keywords: :  their total postpartum care knowledge over time in the intervention group (P=0.001), but the
Safe motherhood, Application, . differences were not statistically significant in the control group for any variables. The scores
Distance learning, Postpartum . of these variables in two post-intervention stages (days 14-15 and days 42-45 postpartum)
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differed significantly between the two groups (P=0.001). The effect size was 34.2% for infants’
nutritional status, 65.8% for mothers’ self-care behaviors, 50.5% for mothers’ infant care behaviors,
and 71.1% for the total postpartum care knowledge.

Conclusion: The mobile-based safe motherhood learning program canimprove Iranian marginalized
women'’s postpartum care knowledge. Considering the importance of the health of mothers and
babies, this mobile-based learning program is recommended to empower marginalized postpartum

women in Iran.

Highlights

® The postpartum period is one of the most critical and sensitive periods in a woman’s life.

® The designed application can improve postpartum women'’s self-care behaviour.

® The designed application can improve postpartum women'’s infant care behaviour.

e The designed application can improve the postpartum care knowledge of marginalized women.

Plain Language Summary

Lack of proper access to healthcare services is one of the most important problems for mothers living in marginal-
ized areas. On the other hand, the postpartum period is a critical and sensitive period in a woman’s life, marked by sig-
nificant physical, emotional, and psychological changes. This study aimed to determine the effect of a mobile-based
safe motherhood learning program on the postpartum care knowledge and behaviour of marginalized women in Iran.
The results showed that the developed application improved infants’ nutritional status, mothers’ self-care behaviour,
mothers’ infant care behaviour, and their total postpartum care knowledge. Therefore, the designed application is

recommended for marginalized postpartum women in Iran.

Introduction

he postpartum period is one of the most
critical and sensitive periods in a woman'’s
life. It starts one hour after delivery of the
placenta and occurs up to six weeks. Dur-
ing this period, women experience numer-
ous physical, social, and emotional changes
that can have adverse maternal and neonatal outcomes
if not carefully evaluated and monitored [1]. Accord-
ing to the reports, 292,982 women die annually due to
complications related to pregnancy, childbirth, and the
postpartum period, and many suffer from long-term
disabilities [2]. The risk of maternal mortality is 33 times
higher in developing countries than in developed coun-
tries [3]. Providing continuous care before and during
pregnancy and after childbirth is critical for reducing
maternal and neonatal mortality rates worldwide [2].

Several factors contribute to postpartum women'’s
higher vulnerability and lack of adequate postpartum
care [4]. One of these factors is the settlement on the
outskirts of cities. Marginalization is a social problem
that has drawn the attention of urban sociologists and
other experts in urbanization [5]. Marginalized women
have lower health indicators than other women [6].
One of the main reasons for this inequality is their lack
of access to reproductive health facilities [7]. Stud-
ies have also shown that the lack of postpartum care
is strongly associated with poor socioeconomic status,
large household size, living in non-nuclear families, eth-
nicity, long distance to healthcare centers, poor physi-
cal environment, long waiting times, and insufficient
knowledge [8, 9]. Therefore, it is essential to empower
these vulnerable women through counseling and train-
ing on proper health behaviors and self-care [10]. Cur-
rently, women receive such training briefly in verbal
form or using educational pamphlets in gynecology clin-
ics, which is usually not adequate or effective due to the
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existing time constraints and high referral rates of these
clinics. Meanwhile, the information provided through
mobile applications is more convenient, effective, and
accessible for a longer time [11]. In our previous study,
a safe motherhood educational application for Iranian
postpartum women living in marginalized areas was
designed based on the qualitative results, participants’
viewpoints, and the feasibility of service provision,
which can be installed on Android phones [8]. In this
study, we aim to assess the impact of this mobile-based
safe motherhood learning program on the postpartum
care knowledge of marginalized women.

Materials and Methods

This is a quasi-experimental study conducted on 244
postpartum women referring to comprehensive health
centers in Karaj (Mehdi Abad, Kalak No, and Ahmad
Abad districts), Alborz Province, Iran, in 2021-2022. The
sample size was calculated to be 110 per group (220 in
total) using G*power software, version 3.1. Based on the
results of Mirmolaei et al. [12], considering an effect size
of 0.5, type | error (a) of 0.05, type Il error (B) of 0.05,
and 95% test power. Taking into account a 10% sample
dropout, the sample size increased to 122 per group
(244 in total). Participants were selected using a conve-
nience sampling method and randomly assigned to two
groups of intervention and control using a random num-
ber table. Figure 1 shows the flowchart of sampling and
randomization processes.

Inclusion criteria for mothers were Iranian nationality,
referring to the selected health centers on postpartum
days of 3-5, having an Android smartphone, no physi-
cal or mental illnesses affecting the interview (based on
self-reports or medical records), being fluent in Persian,
at the least a reading and writing literacy, and no use of
narcotic drugs and psychotropic substances. Inclusion
criteria for the newborns were being the first or second
full-term (37 weeks of gestation) child of the family, hav-
ing a healthy appearance, and having no anomalies. The
exclusion criterion was immigration during the study.

Data were collected using a sociodemographic check-
list, a postpartum care knowledge scale, a postpartum
care performance checklist, and a socioeconomic sta-
tus form. The sociodemographic checklist surveyed
age, pre-pregnancy weight, height, and pregnancy de-
tails such as gestational age, parity, and weight before
pregnancy. The postpartum care knowledge scale con-
sisted of 42 items and three domains, including moth-
ers’ self-care behavior (28 items), infants’ nutritional
or breastfeeding status (5 items), and mothers’ infant
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care behavior (9 items). The items are answered as cor-
rect (1 point) or incorrect (0 points). Therefore, the total
score ranges from 0 to 42, with higher scores indicating
proper postpartum care knowledge. The validity and re-
liability of this questionnaire were investigated in Iran
by Mirmolaei et al. [12]. We examined the reliability of
this questionnaire on 45 participants, and a Cronbach’s
a value of 0.85 was obtained. The socioeconomic status
form, which was developed by Ghodratnama et al. [13],
consists of four components (income, economic class,
housing status, and education)and used by Eslami et al.
[14]. The scoring is based on a Likert scale from 1 (very
low) to 5 (very high). The total score ranges from 4 to 20.

After obtaining the necessary permits and ethical ap-
proval from the Research Ethics Committee of the Na-
tional Strategic Research Center for Medical Education,
the researcher visited the comprehensive health cen-
ters in the marginalized districts of Karaj and selected
eligible women. After explaining the study objectives to
the participants, their written consent to participate in
the study was obtained. Then, the questionnaires were
completed by both groups in three phases: Before the
intervention (postpartum days 3-5), second week of
postpartum (postpartum days 14-15), and sixth week
of postpartum (postpartum days 42-45), based on the
guidelines for postpartum care developed by the Iranian
Ministry of Health and Medical Education [15].

For the intervention group, the safe motherhood ap-
plication was installed on participants’ Android smart-
phones by the researcher, and they were trained on
how to use it. As mentioned before, it was designed
based on the results of our previous study [8]. It con-
sisted of pre-pregnancy training, pregnancy/childbirth
training, postpartum training, information about ad-
verse pregnancy outcomes, screening, how to provide
care to healthy infants, how to provide care to prema-
ture neonates, information about the stages of fetal de-
velopment, interpretation of tests, and frequently asked
questions. The participants in the intervention group
received routine care in addition to the educational ap-
plication. The control group received only routine care.
After the interventions, the control group also received
access to the educational application to comply with
ethical considerations.

Data were analyzed in SPSS software, version 16 us-
ing descriptive statistics and analytical tests, including
independent t-test, independent t-test, and repeated
measures ANOVA. Before testing, the ANOVA assump-
tions were examined using Box’s M test, Mauchly’s test
of sphericity, and Levene’s test. Since Box’s M test re-
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Table 1. Demographic characteristics of the study participants (n=122)

Variables Mean23D P
Intervention Group Control Group

Woman age (y) 27.316.8 28.515.6 0.102
Husband age (y) 31.7+6.5 32.915.6 0.071
Gestational age (w) 38.3+1.2 38+0.9 0.09
Weight before pregnancy (kg) 62.319.4 61.9+7.3 0.70
BMI (kg/m?) 24.1£3.1 23.9£2.6 0.661
Total socio-economic status score 13+3.4 13.5+2.6 0.133

“Independent t-test.

sults did not show significant results for any variables
(P>0.05), the assumption of the homogeneity of the
variance-covariance matrices was established. Also,
the non-significant results of Levene’s test confirmed
the equality of variances between the groups (P>0.05).
Mauchly’s sphericity test results were not significant for
the study variables (P>0.05), indicating that the equality
of variances within the subjects (i.e. the assumption of
sphericity) was also met. Therefore, the Greenhouse-
Geisser correction was used.

Results

The mean age of the participants was 27.3+6.8 years in
the intervention group and 28.5+5.6 years in the control
group. Their other characteristics are presented in Table
1. According to the independent t-test results (Table 2),
the scores of infants’ nutritional status, mothers’ self-
care behavior, mothers’ infant care behavior, and total
postpartum care knowledge did not differ significantly
between the two groups before the intervention. Nev-

ertheless, the scores of these variables in the other two
stages (days 14-15 and days 42-45 postpartum) differed

Table 2. Between-groups comparisons of the mean scores of postpartum care knowledge and its domains (n=122)

MeantSD
Variables P’
Intervention Group  Control Group

Before the intervention 16.2+4.4 15.6%3.3 0.193

Infants’ nutritional status (breast feeding) 2" week of postpartum 21.1+3.6 15.91+2.6 0.001
6" week of postpartum 26.612.1 15.91+2.6 0.001

Before the intervention 3+1.4 2.8+0.9 0.081

Mother’s self-care behavior 24 week of postpartum 4.610.9 2.7¢1.3 0.001

6" week of postpartum 4.810.5 2.741 0.001

Before the intervention 5.1+2 5.3+1.3 0.430

Mothers’ infant care behavior 2" week of postpartum 7.1£1.6 5.2+1.2 0.001

6" week of postpartum 8.5+1 5.241.2 0.001

Before the intervention 24.316.4 23.744.2 0.282

gt el p“i‘:;f:““ e L 2 week of postpartum 32.7+46 238433 0.001
6" week of postpartum 39.9+2.9 23.843.4 0.001

“Independent t-test.
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Table 3. Domains and total score of postpartum care knowledge in the two groups over time

Mean+SD
Variables Before the Week Two Week Six P
Intervention Postpartum Postpartum
'”terr‘fu”m” 16.2+4.4 21.1#3.6 26.6£2.1
Infants’ nutritional status group 0.001
Control group 15.6+3.3 15.9+2.6 15.9+2.6
Intervention 3:1.4 4.6£0.9 4.840.5
Mother self-care performance el 0.001
Control group 2.8+0.9 2.7+1.3 2.7+1
'”terr":u”t‘on 5.142 7.1:16 8.5¢1
Mothers’ infant care performance group 0.001
Control group 5.3£1.3 5.241.2 5.2+1.2
) LG TDalelD 24.316.4 32.744.6 39.9+2.9
Mothers’ total score of postpartum group 0.001
k | ’
LRI ) Control group 23.7+42 23.8+33 23.8+3.4
“Repeated measures ANOVA.
significantly between the two groups (P=0.001). The re- (P=0.001), but the differences were not statistically sig-
peated measures ANOVA was used to compare these nificant in the control group for any variables. The results
four variables in the intervention and control groups of within-group comparison showed that infants’ nutri-
over time. The results showed a significant increase in tional status, mothers’ self-care performance, mothers’
the mean scores over time in the intervention group infant care performance, and mothers’ total postpartum

Enrollment Assessed for eligibility (N=300)

Included (N=244)

Allocation
Control group (N=122), < > Intervention group (N=122),
Received roufine care Received routine care + safe
motherhood application
| Follow-Up
Lost to follow up (n=0) Lost to follow up (n=0)
| Analysis |
Analyzed Analyzed
(N=122) (N=122)

Figure 1. CONSORT diagram of study
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Table 4. Results of analysis of variance for within-subject effects
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. E Te
Variables Source SS df MsS f P ta est
Squared Power
Group 136.327 1 136.327
Infants’ nutritional status 155.055 0.001 0.342 1
Error 262.007 298 0.743
Group 3805.202 1 3805.202
Mother’s self-care behavior 574.368 0.001 0.658 1
Error 1974.257 298 6.625
Group 438.615 1 438.615
Mother’s infant care behavior 304.053 0.001 0.505 1
Error 429.883 298 1.443
Mother’s total toart Group 8893.5 1 8893.5
2ar§rksn O?N?eggg Spc’:‘;r:m 733541  0.001 0.711 1
Error 3614.973 298 12.124

Abbreviation: SS: Sum of squares; df: Degrees of freedom; MS: Mean square; f-test: Variance ratio (f-test).

“Variance ratio test.

care knowledge changed over time (P=0.001), as shown
in Table 3, with the mean scores of all these variables
showing an increase over time in the intervention group.
The eta-squared values showed that the use of the edu-
cational application accounted for 34.2% of the variance
in infants’ nutritional status, 65.8% of the variance in
mothers’ self-care performance, 50.5% of the variance
in mothers’ infant care performance, and 71.1% of the
variance in mothers’ total postpartum care knowledge
score (Table 4).

Discussion

The residents of marginalized areas experience more
diseases, accidents, and premature death. Environmen-
tal hazards and deprivations can decline the health of
these residents. In this study, the effect of a safe mother-
hood educational application on the postpartum care of
Iranian postpartum women living in marginalized areas
was investigated. According to our findings, the infants’
nutritional status, mothers’ self-care behavior, mothers’
infant care behavior, and their total postpartum care
knowledge increased in the intervention group over
time, indicating the positive effect of educational appli-
cation. Nazari et al. reviewed the results of 49 studies on
postpartum care education and found that home care
can improve mothers’ self-care and infant care behaviors
and satisfaction [16]. According to a study by Khayat et
al. the most important reasons for marginalized moth-
ers’ failure to receive postpartum care include long wait-
ing times and unaffordable costs of services [5]. The
failure to receive postpartum care is strongly associated
with socioeconomic status, ethnicity, household size,

and place of service provision [17]. Poverty and its as-
sociated factors are barriers to receiving safe, accessible,
appropriate, and high-quality postpartum care among
women living in marginalized areas [18].

In gynecology clinics and centers, especially in margin-
alized areas, the necessary education is not usually giv-
en properly due to time constraints and referral of many
patients. In this regard, distance learning is an effective
and suitable method of learning related information for
marginalized women [8]. In a study by Anto-Ocrah et al.
in Malawi villages, education through mobile phones
was also found to be one of the key social determinants
of health that plays a vital role in reducing postpartum
challenges in difficult conditions [1]. In 2014, the World
Health Organization (WHO) recommended using cost-
effective and practical technologies for low-income and
middle-income countries. Their surveys revealed that
mobile phones are a key technology for healthcare de-
livery and improving health outcomes [19].

Self-care education at home, due to receiving edu-
cation in a safe and calm environment and spending
more time on care tasks, is very effective in improving
the health of mothers and infants [20]. The use of edu-
cational support systems such as mobile applications
can help reduce the costs and workload of healthcare
professionals. Health care systems should use mobile
applications to deliver healthcare services and gain ac-
cess to the most vulnerable groups living in inaccessible
areas [21]. Mobile applications have been well accepted
as a communication/educational tool and as a reliable
means for delivering healthcare services [22].
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To the best of our knowledge, this is the first study that
developed a safe motherhood educational application
based on needs assessments and feedback from mar-
ginalized women in Iran. However, there were some
limitations. The data were collected using self-report
guestionnaires, which may cause response bias.

In conclusion, the designed safe motherhood edu-
cational application can improve the postpartum care
knowledge of Iranian women living in marginalized ar-
eas. Given the limitations of these women, including
a lack of access to healthcare services, and the impor-
tance of paying attention to the health of mothers and
neonates, this educational application is recommended
for them.
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