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ABSTRACT
Background: Digital health tools are increasingly being introduced into maternal healthcare, but their effective use depends on healthcare workers’ perceptions, readiness and institutional support.
Objective: This study assessed midwives’ perceptions of, and willingness to use, digital health tools in selected hospitals in Onitsha North Local Government Area, Anambra State, Nigeria.
Methods: A descriptive survey design was adopted. Data were collected from 206 midwives using a structured questionnaire. The instrument assessed socio-demographic characteristics, perceptions of digital health tools and willingness to adopt such tools. Data were analysed using SPSS version 25. Descriptive statistics were used to summarise the responses, while Pearson correlation was used to examine the relationship between perception and willingness.
Results: The findings showed that midwives had positive perceptions of digital health tools, with a grand mean of 4.05. They also demonstrated very high willingness to use digital health tools, with a grand mean of 4.37. Most respondents agreed that digital health tools improve quality of care, enhance communication, support reliable documentation and are essential to modern midwifery practice. Pearson correlation showed a significant positive relationship between perception and willingness to use digital health tools (r = 0.647, p < 0.05).
Conclusion: Midwives in the study area showed positive perceptions and high willingness to adopt digital health tools, although sustained implementation requires training, institutional support and appropriate technological resources.
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Introduction 
Digital health resources are among the recent innovations transforming global health systems, particularly maternal and child healthcare. Such technologies include mobile health applications, electronic health records, telemedicine and artificial intelligence, which support real-time monitoring, patient-centred service delivery and efficient data management. As mothers increasingly engage with social media, online platforms and mobile applications, these innovations present valuable opportunities to enhance the quality of maternal healthcare services (Mohamed et al., 2025). More importantly, the World Health Organization’s Global Strategy on Digital Health 2020–2025 emphasises the integration of digital approaches to improve health outcomes and reduce gaps in health service delivery, especially in underserved areas (World Health Organization, 2021). However, the adoption of these tools may remain uneven because of factors such as infrastructure, digital literacy and healthcare policies.

Recent evidence from low- and middle-income countries shows that health-worker adoption of digital technology depends on an enabling ecosystem, including supportive infrastructure, tailored training and appropriate implementation support (Wang et al., 2025). In Africa, digital health technologies are increasingly being adopted as countries seek to address health challenges. For example, in Malawi, AI-enabled foetal monitoring software has been associated with an 82% reduction in stillbirths and neonatal deaths at a clinic in Lilongwe (Kimeu, 2024). To reduce high maternal mortality levels, the Government of Botswana initiated the Drones for Health project with the United Nations Population Fund (UNFPA) and the Botswana International University of Science and Technology in May 2021, with a focus on marginalised populations. According to UNFPA, Botswana’s maternal mortality ratio was 166 deaths per 100,000 live births, which was higher than the average for other upper-middle-income countries (UNFPA, 2021). Timely stabilisation and rapid availability of blood are important in obstetric emergencies. Geographic barriers, long distances between facilities, poor road access and supply-chain inefficiencies often delay the delivery of life-saving supplies such as blood for obstetric emergencies. Drone delivery can reduce delivery times from hours to minutes and may support timely stabilisation during childbirth complications. Its application is expected to make emergency obstetric care more efficient, strengthen the health system and reduce avoidable maternal deaths in Botswana.

These examples illustrate the use of digital health tools within the African context to improve maternal healthcare. Nigeria, the most populous country in Africa, faces substantial challenges in maternal and child health, including high maternal mortality. Digital health tools provide a channel through which such challenges may be addressed by improving access to healthcare services, enhancing the quality of care and supporting timely interventions. However, limited digital literacy among healthcare providers, inadequate infrastructure and concerns about data security and privacy may hinder adoption (Abejirinde, 2018; Egwudo et al., 2025). The perceptions and willingness of healthcare providers, especially midwives, to use digital health tools are therefore important for developing strategies to address these barriers and support implementation.

Earlier Nigerian literature has examined how health workers and other users perceive digital health technologies. Ogundipe et al. (2025), for example, evaluated perception, attitude and use of digital health platforms for mental health promotion among university students in Nigeria. The findings showed low awareness of mental health digital interventions, but favourable perceptions and attitudes towards their use. Egwudo et al. (2025) also examined the opportunities and challenges associated with integrating digital health technologies into Nigeria’s healthcare system. Key challenges included inadequate infrastructure, operational barriers and the need for continued training and implementation support.
In a Nigerian tertiary hospital, physicians demonstrated positive attitudes and willingness towards mHealth, but the findings also indicated that willingness to expand mHealth use may be constrained by implementation concerns, showing the need to assess readiness within specific provider groups (Adebara et al., 2017).
Although these studies are valuable, the perception of, and readiness to use, digital health tools among midwives in the context of maternal healthcare in Nigeria have received limited attention in the literature. This gap underscores the need for specific research to gain insight into the perspectives of midwives, who are essential providers of maternal care. From a practical perspective, their views may inform strategies that address their concerns and support the use of digital health technologies in real practice settings.

It is important to explore midwives’ attitudes, beliefs and experiences regarding digital health tools. Perceived ease of use, perceived usefulness and compatibility with existing practices may influence their willingness to adopt new technologies. The availability of training and other resources may also affect the integration of digital health tools into daily practice (Ngwenya et al., 2025). Understanding the barriers to, and facilitators of, the use of such technologies is important for developing acceptable and feasible interventions for midwives.
Midwives’ willingness to use digital tools depends on several factors, including culture, leadership and organisational policy contexts. In environments that place value on innovation and lifelong learning, midwives may be more inclined to accept new technologies than in settings where resources are constrained and traditional methods are firmly established. Resistance to change may therefore serve as a significant barrier to such interventions (Borges do Nascimento et al., 2023). It is therefore important to understand the local context when developing strategies to improve the use of digital health tools.

Anambra State, in south-eastern Nigeria, has been making efforts to improve maternal and child health through various projects. However, limited attention has been given to the use of digital health tools among healthcare providers. Midwives play an important role in healthcare, and their perceptions and acceptance of digital health tools can influence the success of any intervention. This has created a need to examine the views of midwives on digital health solutions in selected hospitals in Onitsha North Local Government Area, as a basis for understanding the challenges and opportunities associated with integrating this technology into maternal healthcare in the study area.
Research on Nigerian health services has examined the integration of new technologies, including maternal health tools, into service delivery. It emphasises the potential for improved health outcomes through different methods of application. However, such integration requires a clear understanding of midwives’ attitudes and readiness to adopt these technologies. Research in this field may provide relevant insights for policy and practice to support the implementation and sustainability of digital health interventions. Maternal healthcare may be strengthened when innovation and professional development are supported within the health system.
Although digital health has been discussed in Nigerian healthcare literature, there remains limited localised evidence on how hospital-based midwives in Onitsha North perceive these tools and whether they are willing to incorporate them into routine maternal care. Therefore, this study aimed to explore and assess midwives’ perceptions of, and willingness to use, digital health tools among midwives working in selected hospitals in Onitsha North LGA, Anambra State. Specifically, it sought to:
1. assess midwives’ perceptions of digital health tools in selected hospitals in Onitsha North LGA, Anambra State.
2. determine the willingness of midwives to use digital health tools in selected hospitals in Onitsha North LGA, Anambra State.
Methodology
This study adopted a descriptive survey design to explore midwives’ perceptions of, and willingness to use, digital health tools in selected hospitals in Onitsha North LGA, Anambra State. The study was conducted in the Onitsha North Local Government Area of Anambra State, Nigeria.
The population for this study comprised 425 midwives working across five selected hospitals in Onitsha North LGA: Federal Medical Centre, Onitsha (120 midwives), Kanayochukwu (46 midwives), Lush Green (77 midwives), Menance (78 midwives) and New Hope (104 midwives). Using the Yamane Taro formula, the sample size for this study was 206 midwives. Stratified random sampling was employed. Data were collected using a structured questionnaire. The questionnaire was designed in sections to capture information relevant to the study objectives, including: A. demographic variables; B. midwives’ perceptions of digital health tools; and C. their willingness to adopt these technologies. The reliability of the instrument was determined using the test-retest method. A Cronbach’s alpha value of 0.70 was obtained. The data collected were analysed using both descriptive and inferential statistical tools in the Statistical Package for the Social Sciences (SPSS) version 25. 

 Results
Results on Socio-Demographic Characteristics of Respondents
As shown in Table 1, the majority of respondents (39.8%) were within the 30–39-year age group, suggesting that most participants were in their main productive years. Female respondents dominated the survey, comprising 82.5% of the sample, which reflects the female-dominated nature of the profession. Nearly half of the participants (49.5%) had at least a Bachelor’s degree, indicating a relatively high level of education. The duration of professional experience was also reflected in the data, with 37.9% of participants having 5–10 years of professional practice. Moreover, 60.2% reported that they had received training in digital health tools at some point. Overall, the demographic profile suggests a fairly educated group with moderate exposure to digital health tools and potential readiness for e-health innovation.
Table 1: Socio-Demographic Characteristics of Respondents (n = 206)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Age (years)
	20–29
	48
	23.3

	
	30–39
	82
	39.8

	
	40–49
	54
	26.2

	
	50+
	22
	10.7

	Gender
	Male
	36
	17.5

	
	Female
	170
	82.5

	Qualification
	Diploma
	66
	32.0

	
	B.Sc.
	102
	49.5

	
	Postgraduate
	28
	13.6

	
	Other
	10
	4.9

	Experience
	<5 years
	40
	19.4

	
	5–10 years
	78
	37.9

	
	11–15 years
	52
	25.2

	
	>15 years
	36
	17.5

	Training in Digital Tools
	Yes
	124
	60.2

	
	No
	82
	39.8





Results on Responses on Midwives’ Perceptions of Digital Health Tools
The outcomes in Table 2 show a generally favourable disposition towards digital health tools among respondents, with an overall grand mean of 4.05. Most respondents agreed that digital tools enhance the quality of care (85.4%) and communication (88.3%) and are essential to modern midwifery practice (92.7%). The mean scores also indicate agreement with items suggesting that digital health systems improve efficiency, enhance documentation reliability and improve service provision. These findings show that midwives recognise the clinical and professional relevance of digital health technologies and perceive their benefits for maternal and newborn care.

Table  2: Descriptive Statistics on Responses on Perception of Digital Health Tools (n = 206)

	Variable
	Agree/Strongly Agree (n)
	Percentage (%)
	Mean
	SD
	Remark

	Improve quality of care
	176
	85.4
	4.26
	0.74
	Agree

	Reduce workload
	162
	78.6
	4.08
	0.83
	Agree

	Enhance communication
	182
	88.3
	4.32
	0.67
	Agree

	Reliable documentation
	168
	81.6
	4.10
	0.75
	Agree

	Essential for modern practice
	191
	92.7
	4.48
	0.59
	Strongly Agree

	Grand Mean
	
	
	4.05
	0.72
	Positive Perception





Results on Responses on the Willingness to Use Digital Health Tools
Table 3 shows high willingness among respondents to adopt digital health technologies. More than 90% of respondents were willing to use digital tools in practice, and 94.7% stated their readiness for further training. Substantial proportions also indicated willingness to recommend digital tools and encourage peers to adopt them. The overall willingness score (Mean = 4.37) indicates very high readiness among midwives to adopt digital tools and suggests strong readiness for implementation within the study area.
Table 3: Descriptive Statistics on the  Willingness of Midwives (n = 206)
	Variable
	Agree/Strongly Agree (n)
	Percentage (%)
	Mean
	SD
	Remark

	Willing to use
	188
	91.3
	4.42
	0.61
	Strongly Agree

	Encourage colleagues
	172
	83.5
	4.21
	0.71
	Agree

	Willing for further training
	195
	94.7
	4.50
	0.55
	Strongly Agree

	Recommend digital tools
	181
	87.9
	4.33
	0.63
	Agree

	Grand Mean
	
	
	4.37
	0.63
	Very High Willingness



Test of Hypothesis
H₀: There is no significant relationship between midwives' perceptions of digital health tools and their willingness to use them in selected hospitals in Onitsha North LGA, Anambra State.
The result in Table 4 reveals a Pearson correlation coefficient of r = 0.647, indicating a strong positive correlation between midwives’ perceptions of digital health tools and their willingness to use them. The result is statistically significant at p = 0.000 (p < 0.05). Since the p-value is less than the 0.05 level of significance, the null hypothesis is rejected. Therefore, there is a significant relationship between midwives’ perceptions of digital health tools and their willingness to use them in selected hospitals in Onitsha North LGA, Anambra State. This means that midwives who hold more positive perceptions of digital health tools are significantly more likely to express willingness to use them in clinical practice.
Table 4.: Pearson Correlation between Perception and Willingness to Use Digital Health Tools
	Variables
	n
	r value
	p-value
	Sig. Level
	Decision

	Perception of Digital Health Tools vs. Willingness to Use
	206
	0.647
	0.000
	0.05
	Reject H₀



Discussion 
The results of the study indicated that digital health tools were strongly favoured by midwives in the study area. As shown in Table 2, 85.4% of respondents stated that digital health tools improve the quality of maternal and child healthcare (Mean = 4.26, SD = 0.74). In addition, 88.3% of respondents agreed that digital health technologies enhance communication among healthcare providers (Mean = 4.32, SD = 0.67). Furthermore, 191 respondents (92.7%) agreed that digital health tools are essential to modern midwifery practice (Mean = 4.48, SD = 0.59), indicating a positive professional attitude towards information technology. The overall grand mean of 4.05 suggests a positive perception among the respondents. The findings indicate that the surveyed professionals did not view digital health devices as external to their work but as tools that may support efficiency, improve service quality and promote effective teamwork. This may be due to increased exposure to these systems and awareness created within health institutions. These findings are consistent with the World Health Organization (WHO) (2021) report, which supports digital health as a means of strengthening health systems and improving health outcomes. Similarly, Loezar-Hernández et al. (2023) reported that Spanish midwives appreciated telemedicine for its contribution to continuity of care during the COVID-19 pandemic. Bitar et al. (2025) stated that midwives’ perceptions of a digital communication support tool were related to improved communication quality in antenatal consultations. In Nigeria, Ekuri (2020) and Oke and Sibomana (2025) also reported increasing attention to the integration of digital health in maternal and general healthcare. These findings are in line with the Diffusion of Innovation Theory, which indicates that perceived benefits are important in determining acceptance (García-Avilés, 2020). Thus, the positive perception identified in this study is consistent with international and national evidence showing that midwives and other healthcare providers may accept digital health tools within maternal healthcare systems.

The study showed very high willingness among midwives to use digital tools in carrying out general tasks. As presented in Table 3, 91.3% acknowledged their willingness to use digital tools in service delivery (Mean = 4.42, SD = 0.61), while 94.7% expressed willingness to undergo further training (Mean = 4.50, SD = 0.55). In addition, 87.9% stated that they would recommend digital tools for patient care (Mean = 4.33, SD = 0.63).

The overall mean score of 4.37 indicates that respondents had very high readiness to adopt digital tools. This suggests that, beyond awareness of digital technologies, the midwives were supportive of their use in the workplace. Their willingness to undertake further learning also indicates the importance of capacity building for the sustainability of digital health interventions. These findings correspond with those of Ngwenya et al. (2025), who reported that South African midwives were willing to adopt a digitalised triage system when resources were available. Similarly, Ogundipe et al. (2025) reported favourable attitudes towards digital health platforms among users in Nigeria, while Yousef et al. (2021) found positive perceptions of digital technologies for enhancing family planning services among beneficiaries and midwives. The WHO (2020) has also emphasised that healthcare-worker engagement is necessary for the effective uptake of digital health technologies. However, Borges do Nascimento et al. (2023) observed that willingness alone is insufficient in the absence of enabling environments. Therefore, the high willingness to integrate e-health recorded in this study is consistent with published local and international reports, while also highlighting the need for institutional support.
Conclusion and Recommendations
This study showed that midwives working in selected hospitals in Onitsha North LGA had positive perceptions of digital health tools and expressed very high willingness to use them in maternal healthcare. The findings indicate that respondents recognised the value of digital tools in improving quality of care, enhancing communication, supporting reliable documentation and strengthening modern midwifery practice. The significant positive relationship between perception and willingness suggests that favourable views of digital health tools are associated with greater readiness to adopt them in clinical practice. However, willingness alone may not ensure sustained implementation. Effective adoption requires institutional commitment, continuous training, access to appropriate technologies and technical support within healthcare facilities. Hospital administrators should therefore strengthen capacity-building programmes and create an enabling environment for the practical use of digital health tools. Policymakers should also consider integrating digital health knowledge into nursing and midwifery education to support long-term adoption in maternal healthcare services.

Limitations
This study was limited to midwives working in selected hospitals in Onitsha North LGA, Anambra State. Therefore, the findings may not be generalisable to all midwives in Nigeria. The use of a questionnaire may also have introduced response bias, as participants reported their perceptions and willingness rather than actual long-term use of digital health tools. 

Future Studies
Future studies should include midwives from a wider range of healthcare facilities across different local government areas and states in Nigeria to improve the generalisability of the findings. A larger sample size may provide broader evidence on the adoption of digital health tools in maternal healthcare. In addition, future research should consider mixed-methods or longitudinal designs to explore not only midwives’ perceptions and willingness, but also their actual use of digital health tools over time. Qualitative interviews may further identify institutional, technical and training-related factors that influence sustained adoption in clinical practice.
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