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Abstract
Background: Postpartum hemorrhage (PPH) remains a leading cause of maternal mortality,
particularly in low-income countries, highlighting the importance of skilled healthcare providers.
Mobile health innovations such as the Safe Delivery App (SDA) have demonstrated effectiveness in
strengthening knowledge and skills in obstetric emergency management. However, limited evidence
exists regarding its role in improving knowledge of modern contraception among nursing students, who
represent the future maternal health workforce. This study aimed to assess the impact of the SDA on
knowledge of modern contraception among final year B.Sc. nursing students in Chittoor District,
Andhra Pradesh. Methods: A quantitative research approach with a one-group pretest and posttest
design was adopted. Seventy-five final year B.Sc. nursing students from a selected nursing college in
Kuppam were recruited using total enumeration sampling. The SDA-based educational intervention
focusing on modern contraception was delivered over four days. Data were collected using a self-
structured questionnaire assessing knowledge of modern contraception and selected demographic
variables before and after the intervention. Paired t-tests and chi-square tests were used to determine
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the effectiveness of the intervention and
associations between demographic variables and
knowledge levels. Results: A statistically significant
improvement in knowledge was observed following
the intervention (p < 0.001). The proportion of
students with adequate knowledge increased from
32.0% in the pretest to 64.0% in the posttest.
Significant associations were found between
knowledge levels and variables such as age, area of
residence, internet usage, and prior exposure to the
SDA. Conclusion: The SDA effectively enhanced
knowledge of modern contraception among nursing
students. Integrating mobile health applications
into nursing education may strengthen reproductive
health preparedness in resource-constrained
settings.
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INTRODUCTION
Postpartum hemorrhage (PPH) remains a critical
global health issue and a leading cause of maternal
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mortality, especially in low-income nations, where it affects approximately one in three women during
childbirth. Effective management of this obstetric emergency necessitates prompt intervention by
skilled birth attendants utilizing various essential measures, including uterine massage, the
administration of oxytocic drugs, and airway management. The United Nations has identified seven
essential functions for Basic Emergency Obstetric and Neonatal Care (BEmONC) that skilled birth
attendants must be proficient in providing. However, the response to obstetric emergencies is often
inadequate in resource-limited settings, placing women and newborns at significant risk [1-4].

Innovative technology-based solutions have emerged in response to these challenges. The Safe
Delivery App (SDA), a smartphone-based training aid, has been recognized as a valuable tool for
enhancing birth attendants' knowledge and skills in managing obstetric emergencies, such as PPH,
particularly in resource-constrained healthcare systems. Studies have demonstrated the effectiveness of
the SDA in improving knowledge and confidence among healthcare workers in various settings [5].

In India, poor healthcare quality contributes significantly to maternal and newborn deaths.
Recognizing the potential of mobile health (mHealth) interventions, the Indian government integrated
the service delivery assistant (SDA) into existing quality improvement programs. This initiative reached
a substantial number of healthcare workers, with over 20,000 receiving specific app training and more
than 86,000 using it nationwide between 2018 and 2021. Evaluations have shown significant knowledge
improvement among SDA users, highlighting the success of integrating mobile learning tools within
existing healthcare frameworks [6—10].

Although the SDA has demonstrated its utility in emergency obstetric care, its potential to enhance
knowledge in other crucial areas of reproductive health, such as modern contraception, also warrants
exploration. Empowering nursing students with comprehensive knowledge of modern contraception is
essential for promoting reproductive health and preventing unintended pregnancies. As future
healthcare professionals, their understanding of various contraceptive methods, their usage, efficacy,
benefits, and potential side effects are crucial for providing informed counseling and care to women.
This study, therefore, aimed to assess the impact of an educational intervention utilizing the SDA on the
knowledge regarding modern contraception among final year B.Sc. nursing students in Chittoor
District, Andhra Pradesh. The findings of this research can provide valuable insights into the
effectiveness of technology-based learning in nursing education and its potential to improve healthcare
outcomes related to reproductive health [11-16].

METHODS

This study employed a quantitative research approach utilizing a one-group pretest and posttest
design to evaluate the impact of an educational intervention on the knowledge of modern contraception
among final year B.Sc. nursing students. The study was conducted in a selected nursing college in
Kuppam, Chittoor District, Andhra Pradesh. The study population comprised 75 final year B.Sc.(N)
students, recruited through total enumeration sampling, ensuring that all eligible students were included.
The independent variable was the educational intervention using the SDA, with a focus on content
related to modern contraception methods. A self-structured questionnaire comprising 25 items assessing
knowledge of various aspects of modern contraception was used to collect data before and after a four-
day intervention period during which students used the SDA. The questionnaire also included a section
on demographic variables, such as age, family income, area of residence, type of family, type of mobile
use, daily internet usage, and previous knowledge and experience with the SDA. The reliability of the
knowledge tool was established with a Cronbach's alpha of 0.79. Ethical clearance was obtained from
the Institutional Research Committee (IRC) and the Institutional Human Ethics Committee of PES
Institute of Medical Sciences and Research (PESIMSR), Kuppam. Descriptive statistics (frequency and
percentage) were used to summarize demographic data and knowledge levels, while paired t-tests were
used to compare pretest and posttest knowledge scores, and chi-square tests were employed to assess
the association between demographic variables and knowledge levels.
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RESULTS

Table 1 reveals the demographic characteristics of the 75 final year B.Sc. nursing students
participating in the study. The data indicate that the majority of students were 22 years old (52.0%) and
came from families with a monthly income of <Rs.25000 (73.3%). The students' area of residence was
nearly equally divided between rural (48.0%) and urban (52.0%), and a large proportion belonged to
nuclear families (82.7%). Most students used Android mobile phones (90.7%) with a common daily
internet usage of 1.5 GB (70.7%). Notably, a very high percentage of the students reported having no
prior knowledge (90.7%) or experience (94.7%) with the SDA before the study commenced.

Table 2 illustrates the distribution of knowledge levels regarding modern contraception among
nursing students before and after the educational intervention utilizing the SDA.

Table 1. Frequency and percentage distribution of demographic variables of final year B.Sc. nursing
students (N=75).

S.N. |Demographic variable | Frequency (F) | Percent (%)
1 Age in years

21 16 21.3

22 39 52

23 20 26.7
2 Income

>Rs.25000 20 26.7

<Rs.25000 55 73.3
3 Area of residence

Rural 36 48

Urban 39 52
4 Type of family

Joint 13 17.3

Nuclear 62 82.7
5 Type of mobile use

Android 68 90.7

iPhones 7 9.3
6 Internet pack a day

1.5 GB per day 53 70.7

1 GB per day 4 53

2 GB per day 18 24
7 Previous knowledge about SDA

No 68 90.7

Yes 7 9.3
8 Previous experience in using SDA

No 71 94.7

Yes 4 53

Table 2. Frequency and percentage distribution of level of knowledge regarding modern contraception
among final year B.Sc. nursing students (N = 75).

S.N. [Level of knowledge Pretest Pretest Posttest Posttest
frequency (F) |percentage (%)| frequency (F) |percentage (%)

1 Adequate knowledge 24 32 48 64

2 Inadequate knowledge 25 333 10 13.3

3 Moderate knowledge 26 347 17 22.7
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Table 3. Comparison of pretest and posttest knowledge score on modern contraception among final
ear B.Sc. nursing students (N=75).

Test Mean | Standard deviation | t-value | p-value
Pretest 15.44 4.938 7.076 <0.001
Posttest 19.13 4.974

Before the intervention, the students' knowledge was relatively distributed, with 32.0%
demonstrating adequate knowledge, 33.3% inadequate knowledge, and 34.7% moderate knowledge.
Following the intervention, a clear positive shift occurred, with the percentage of students achieving
adequate knowledge doubling to 64.0%. Concurrently, there was a significant decline in the proportion
of students with inadequate knowledge, which decreased to 13.3%. The percentage of students with
moderate knowledge also decreased slightly to 22.7%. This suggests that the use of the SDA as an
educational tool was effective in enhancing students' understanding of modern contraception.

Table 3 presents a statistical comparison of students' mean knowledge scores on modern
contraception before and after the SDA intervention. The analysis reveals a statistically highly
significant increase in the mean knowledge score from 15.44 in the pretest to 19.13 in the posttest (t =
7.076, p <0.001). This strong statistical evidence confirms that the educational intervention through the
SDA had a substantial positive impact on improving final year Bachelor of Science in Nursing students'
knowledge of modern contraception.

Association of Level of Knowledge Regarding Modern Contraception Among Final Year B.Sc.
Nursing Students with Their Demographic Variables

Association between students' knowledge of modern contraception (based on posttest scores) and
demographic variables. The analysis found statistically significant associations between the level of
knowledge and age (p < 0.001), area of residence (p = 0.012), daily internet pack usage (p = 0.024),
previous knowledge about the SDA (p < 0.001), and previous experience in using the SDA (p =0.015).
Specifically, younger students (21 years), those from rural areas, students with lower daily internet
usage (1 GB), and those with no prior exposure to the SDA tended to exhibit different levels of
knowledge. In contrast, no significant associations were found between the level of knowledge and
income, type of family, or type of mobile use. These findings indicate that certain demographic factors
and prior familiarity with the intervention tool may play a role in students' knowledge acquisition
regarding modern contraception [17].

DISCUSSION

The findings of this study demonstrate a significant positive impact of the Safe Delivery App-based
educational intervention on the knowledge of modern contraception among final year B.Sc. nursing
students in Chittoor District, AP. The substantial increase in the mean posttest score compared to the
pretest score highlights the effectiveness of utilizing mobile health technology to enhance healthcare
knowledge among nursing students. This is consistent with the findings of other studies, which have
shown the SDA to be a valuable tool for improving knowledge and skills in various aspects of obstetric
and neonatal care. For instance, Usmani et al. [9] found that the SDA significantly improved the
knowledge scores of pre-service nursing students in New Delhi regarding key obstetric practices.
Similarly, a study reported a significant improvement in the knowledge and perception of final year
nursing students in India regarding emergency obstetric and newborn care after using the SDA [18-20].

The study also revealed significant associations between certain demographic variables and the level
of knowledge regarding modern contraception. Younger students (21 years) demonstrated higher levels
of excellent knowledge, whereas students from rural areas exhibited a higher proportion of good
knowledge. Interestingly, lower daily internet pack usage (1 GB per day) was associated with a higher
prevalence of excellent knowledge. Furthermore, students with no prior knowledge or experience with
the SDA had significantly lower levels of knowledge, which underscores the importance of introducing
and familiarizing students with such educational tools. These findings suggest that various background
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factors can influence the baseline knowledge of nursing students and should be considered when
designing and implementing educational interventions.

The significant improvement in knowledge following the SDA intervention supports hypothesis 1
(H1), which states that there will be a significant difference between pretest and posttest knowledge
regarding modern contraception. The partial acceptance of hypothesis 2 (H2), indicating significant
associations between some but not all selected demographic variables and knowledge levels, highlights
the complex interplay of factors influencing students' understanding of modern contraception [20].

These findings have important implications for nursing education. Integrating mHealth applications,
such as the SDA, into the curriculum can be an effective strategy to address knowledge gaps and
enhance nursing students' preparedness for clinical practice in reproductive health. Tailored educational
approaches that consider demographic profiles and prior exposure to technology among nursing
students may further optimize the impact of such interventions. Continuous learning and professional
development opportunities utilizing these tools can also be valuable for practicing nurses to stay updated
on advancements in contraceptive methods and improve the quality of care [21].

CONCLUSION

This study concludes that the educational intervention utilizing the SDA significantly enhanced the
knowledge of modern contraception among final year B.Sc. nursing students. The observed
improvement underscores the effectiveness of targeted, technology-based educational initiatives in
bridging knowledge gaps in crucial areas of reproductive health within nursing education. Furthermore,
the study identified significant associations between certain demographic variables, such as age, area
of residence, internet usage, and prior SDA exposure, with knowledge levels, emphasizing the need for
tailored educational strategies. These findings highlight the potential of integrating mHealth tools, such
as the SDA, into nursing curricula to better prepare future healthcare professionals and ultimately
contribute to improved reproductive health outcomes in communities, particularly in resource-
constrained settings.
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