Development of a Birth Trauma Prevention Model in two Teaching Hospitals in Port Harcourt, Nigeria

Abstract
Birth trauma remains a significant yet under-recognised contributor to adverse maternal and neonatal outcomes in tertiary maternity care settings. Despite increasing evidence on the determinants of traumatic birth experiences, there is limited integration of structural, clinical, and psychosocial determinants into a unified, context-specific prevention framework suitable for Nigerian tertiary hospitals. This study aimed to develop and validate a comprehensive Birth Trauma Prevention Model applicable to teaching hospitals in Port Harcourt, Rivers State. This multiphasic model development study involved a systematic review, retrospective review of facility birth records, Delphi rounds, and integrative model design with expert validation. The retrospective phase included all recorded births in 2024 from two tertiary institutions: 1,017 births in the University of Port Harcourt Teaching Hospital (UPTH) and 1,024 births in Rivers State University Teaching Hospital (RSUTH). The Delphi phase recruited 30 experts (15 obstetricians and 15 midwives) with advanced graduate degrees using purposive sampling from eligible clinicians in both hospitals. Three professors subsequently participated in model validation. Data were collected using structured data extraction forms, a Delphi consensus questionnaire, and a model appraisal checklist assessing relevance, clarity, and applicability. Quantitative data were analysed using descriptive statistics and agreement indices, while construct validation was determined using the Construct Validity Index (CVI), with ≥0.80 considered acceptable. The retrospective review showed total birth trauma prevalence of 23.99% in UPTH and 22.56% in RSUTH, with episiotomy rates of 21.05% and 20.41%, respectively. Perinatal asphyxia occurred in 1.77% and 1.27% of births, while perineal tears were recorded in 1.18% and 0.88% of vaginal births. Delphi consensus achieved agreement above 80% across core structural, process, and outcome domains integrated into the final model. The overall Construct Validity Index was 0.89, with unanimous agreement on relevance and applicability (1.00 each), and clarity rated at 0.67. The study concludes that the newly developed Birth Trauma Prevention Model demonstrates strong construct validity, contextual relevance, and practical feasibility for tertiary maternity care settings. It is recommended that the model be piloted and integrated into institutional quality improvement frameworks to guide systematic birth trauma prevention strategies.
Keywords: Birth trauma, Delphi technique, Maternity care, Model, Nigeria
Introduction
In an ideal maternity care condition, childbirth should occur within a system that ensures safety, dignity, and emotional well-being for the mother and newborn. Every birth should be supported by skilled professionals who combine clinical competence with compassion, therapeutic communication, and respect for women’s autonomy (Awoyesuku et al., 2024). The antenatal period should serve as a preparatory phase that empowers mothers with knowledge and emotional resilience to navigate birth (Ogbuabor et al., 2021). Such condition represents the gold standard envisioned by the WHO’s framework for respectful maternity care (Jolivet et al., 2021). Under this ideal, childbirth would be a positive, empowering experience rather than one associated with fear, injury, or distress. However, the reality in teaching hospitals in Port Harcourt has not achieved this ideal. Maternal and neonatal birth trauma continues to occur from preventable causes (Awoyesuku et al., 2024). Physical trauma such as genital lacerations, perineal tears, postpartum haemorrhage, and neonatal injuries during delivery are continually reported (Awoyesuku et al., 2023). The researcher observed that psychological trauma, like anxiety and depression, was seldom addressed in the facilities. The researcher also witnessed few women recount experiences of amplified distress and a sense of helplessness in the facilities. Antenatal care, which should ideally mitigate these outcomes, is often reduced to routine medical checks.
This problem affects multiple stakeholders. For women, birth trauma compromises physical recovery and emotional stability. Some develop a long-term fear of childbirth and avoidance of facility-based delivery in subsequent pregnancies (Eleke et al., 2020). For newborns, trauma may lead to immediate complications such as asphyxia and birth injuries (Ikechebelu et al., 2024). Families are equally affected as maternal distress and neonatal complications create emotional and financial strain. For the healthcare system, birth trauma contributes to poor maternal health indicators and reduced patient trust (Esan et al., 2024). In other words, the cycle of birth trauma erodes the therapeutic relationship that should exist between women and their caregivers.
If the problem is left unaddressed, the persistence of birth trauma will continue to undermine Nigeria’s progress toward achieving maternal and neonatal health goals. Repeated traumatic birth experiences perpetuate fear and discourage utilisation of skilled birth attendance (Lateef et al., 2024). The resulting preference for unassisted or home deliveries would increase the risk of birth complications. Psychological sequelae such as post-traumatic stress disorder, depression, and anxiety may persist long after delivery, affecting maternal bonding. For newborns, poorly managed trauma can result in disability and mortality.
For nurses and midwives, who are the frontline of maternity care, the persistence of birth trauma is both distressing and professionally demoralising. Many caregivers experience moral distress when unable to provide the standard of compassionate, trauma-preventive care they know is necessary. Resource shortages and hierarchical workplace cultures may limit their autonomy to advocate for women’s needs (Orukwowu & Kue, 2022). This sense of helplessness contributes to professional burnout, compassion fatigue, and reduced job satisfaction. Midwives and nurses care deeply about this problem because their professional ethos is grounded in preserving life and limiting suffering. The principles of midwifery (woman-centredness, advocacy, and respect) will become compromised if birth trauma were to become normalised within the healthcare system (Paz et al., 2025). Addressing birth trauma, therefore, aligns with clinical quality improvement and professional ethics.
In view of the pre-existing gap, there is a need to develop a comprehensive, contextually relevant birth trauma prevention model of care that addresses birth trauma from the antenatal and intrapartum periods. To fill the identified gap, this study developed an evidence-informed birth trauma prevention model of care for the Nigerian context.
Aim and Objectives of the Study
This study developed a Birth Trauma Prevention Model of Care in two Teaching Hospitals in Port Harcourt, Nigeria.
The specific objectives were to:
1. Conduct a systematic review to identify required variables for the development of a new birth trauma prevention model.
2. Assess the prevalence of birth trauma in the two tertiary health institutions in Port Harcourt, Rivers State.
3. examine the existing models of care currently being used in two tertiary health institutions in Port Harcourt, Rivers State.
4. identify the gaps in the existing model of care being used in the two tertiary health institutions in Port Harcourt, Rivers State. 
5. develop a new Birth Trauma Prevention model of care that covers the gaps in the existing models of care being used in two tertiary health institutions in Port Harcourt, Rivers State.
6. conduct construct validation of the new model of care.
1.4 Research Questions
The following research questions guided the study:
1. What are the required variables for the development of a new birth trauma prevention model from existing literature?
2. What is the prevalence of birth trauma in the two tertiary health institutions in Port Harcourt, Rivers State?
3. What are the existing models of care currently being used in two tertiary health institutions in Port Harcourt, Rivers State?
4. What are the gaps in the existing model of care being used in the two tertiary health institutions in Port Harcourt, Rivers State? 
5. How was the new Birth Trauma Prevention model of care developed to cover the gaps in the existing models of care being used in two tertiary health institutions in Port Harcourt, Rivers State?



6. What was the construct validity of the new Birth Trauma Prevention model of care?
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MATERIAL AND METHODS
Research Design
This study adopted a multiphasic iterative study design, which is appropriate for research that seeks to develop, refine, and validate a conceptual or practice-based model. Through four interconnected phases (1-4), the multiphasic iterative study design ensured that the final model was empirically anchored, contextually appropriate, professionally validated, and theoretically robust. The design allowed for a systematic, sequential, and reflective progression through interconnected phases, ensuring that each stage informed the next in a rigorous and evidence-driven manner. Through this design, the study moved from broad evidence synthesis to expert validation and ultimately to the construction of the Birth Trauma Prevention Model of Care tailored to the needs of two teaching hospitals in Port Harcourt, Rivers State.
Phase One involved conducting a systematic review of existing literature on birth trauma, models of maternity care, and trauma-prevention strategies. This phase provided a comprehensive understanding of global and regional evidence, established the theoretical foundation for the study, and identified gaps that needed to be addressed in the proposed model. Findings from the systematic review offered clarity on best practices, ineffective interventions, and areas requiring contextual adaptation. The phase ensured that the model was grounded in verified empirical evidence rather than assumption-based reasoning. 
Phase Two involved a retrospective review of ward records to determine the prevealence of birth trauma in the selected teaching hospitals within the past year (2024).
Phase Three utilised the Delphi technique, a structured consensus-building process involving rounds of engagement with experts in maternal and neonatal health, midwifery, nursing education, and clinical practice. Delphi rounds were conducted iteratively until saturation was achieved, meaning that no new themes, suggestions, or objections emerged from participants. This method enabled the integration of professional insight, contextual relevance, and expert critique into the developing model. The iterative nature of the Delphi process enhanced the credibility, acceptability, and practical relevance of the emerging framework.
Phase Four involved integrative designing the Birth Trauma Prevention Model of Care based on the synthesised evidence from the systematic review and the validated inputs from the Delphi rounds and the construct validation of the new model. The new Birth Trauma Prevention Model of Care was further assessed for content validity. This phase translated theoretical constructs and expert recommendations into a coherent, context-specific model suitable for implementation in the two tertiary health institutions under study. The entire multiphasic iterative design of this study allowed for continuous refinement, ensuring alignment with identified gaps, clinical realities, and the principles of trauma-informed maternity care.
Study Area
This study was conducted in Port Harcourt, the capital of Rivers State. The city is a major economic hub with a rapidly growing population. Port Harcourt hosts diverse social, cultural, and occupational groups. These factors influence health-seeking behaviour and maternity care utilisation. The city also serves as a referral point for surrounding rural and semi-urban communities. Many pregnant women travel from distant areas to access specialised services.
The University of Port Harcourt Teaching Hospital (UPTH) is a federal tertiary institution located along the East-West Road. It provides advanced maternal and neonatal services to a wide catchment population. The hospital manages high-risk pregnancies and complex obstetric conditions. UPTH serves as a major training centre for nurses, midwives, and medical practitioners. The maternity complex includes antenatal, intrapartum, emergency, and postnatal units. These units operate with heavy client loads throughout the year. UPTH receives referral cases from several states within the Niger Delta. The institution’s size and complexity make it suitable for model-based interventions. Its diverse clinical environment supports research requiring broad maternity experiences.
The Rivers State University Teaching Hospital (RSUTH) is a state-owned tertiary health facility situated in the centre (GRA section) of Port Harcourt. It delivers specialist maternal and neonatal services to residents and neighbouring communities. RSUTH functions as a teaching site for nursing, midwifery, and medical students. The hospital provides structured antenatal, labour, theatre, and postnatal care. It also handles obstetric emergencies from primary and secondary facilities. RSUTH maintains a busy maternity unit with high daily attendance. Its operational context reflects the realities of state-level healthcare delivery. RSUTH therefore offers valuable insight into trauma-prevention needs within resource-constrained settings.
Port Harcourt’s health sector faces unique challenges. These include overcrowding, staff shortages, and limited resources. Such constraints influence the quality of maternal and neonatal care. The city’s demographic mix also presents varied childbirth expectations and concerns. These conditions shaped the relevance of a new preventive model. The setting, therefore, provided rich insights for model development.
Study Population 
Phase one (Systematic review): The population includes the 2,942 related publications in Pubmed, Scopus, and EBSCO.
Phase two (Retrospective): The population involves the total number of recorded births in UPTH and RSUTH in 2024 were 1,017 and 1,024 respectively (from facility records of 2024). 
Phase three (Delphi): The study population included 123 obstetric doctors and 115 midwives across both hospitals. These professionals were chosen because they provide direct maternity care. They participate actively in antenatal, intrapartum, and postnatal services. Their roles expose them to issues relating to birth trauma. They also contribute to policy decisions within maternity units. Their perspectives were therefore essential for developing a relevant model.
At the University of Port Harcourt Teaching Hospital, the Obstetrics and Gynaecology department has 56 doctors. These include consultants, senior registrars, registrars and house officers. They manage routine and high-risk pregnancies across various units. The hospital also has 69 midwives attached to its maternity departments. These midwives offer frontline care to women and newborns. They conduct assessments, provide support, and implement essential interventions. Their combined expertise informs the clinical and psychosocial dimensions of trauma prevention.
At the Rivers State University Teaching Hospital, the Obstetrics and Gynaecology Department has 67 doctors. This group includes specialists and house officers in obstetric practice. They oversee labour management and provide emergency obstetric services. RSUTH also has 46 midwives in its maternity units. These midwives deliver continuous care to mothers and newborns. They play crucial roles in monitoring labour and detecting complications. 
Phase four (Integrative design and construct validation): The population involves all 23 professors in the Africa Centre of Excellence in Public Health and Toxicological Research, University of Port Harcourt, Choba, Nigeria
Sample(s) and Sampling Techniques
Sample(s)
Phase one (Systematic review): A systematic literature search protocol was developed and executed to identify relevant evidence for the first phase of the study. The search process followed structured procedures to ensure transparency, rigour, and reproducibility. Three major electronic databases were searched: PubMed, Scopus, and EBSCOhost. These databases were chosen because they index high-quality peer-reviewed literature across medicine, nursing, midwifery, and public health. The search was carried out between March and April 2025. It targeted studies published between 2015 and 2025, and restricted results to English-language articles. These limiters ensured the retrieval of contemporary evidence reflecting current maternity care practices and trauma-prevention strategies. A single search string was developed and used for each database search. The search string used was: ("birth trauma" OR "obstetric trauma") AND (model OR framework) AND (maternal OR neonatal) AND (prevention OR care) AND hospital. This string captured studies relating to maternal and neonatal birth trauma, care models, and prevention strategies within hospital settings.
Phase two (retrospective): A census of 1,017 and 1,024 birth records were included for UPTH and RSUTH respectively. 
Phase three (Delphi): The sample size was thirty experts with advanced graduate degrees recruited from the pool of eligible midwives and obstetricians in the two teaching hospitals. Obstetricians (7 from UPTH and 7 from RSUTH) and midwives (8 midwives from UPTH and 8 midwives from RSUTH) comprised the sample. The sample size for the Delphi phase was determined by the need for a panel of experts capable of providing informed and consistent judgments across iterative rounds. Delphi studies do not require large samples; instead, they rely on the depth of expertise and the stability of consensus. This number was considered adequate because it allowed for diverse perspectives while remaining manageable across multiple rounds. It also aligned with Flanagan and Beck (2024), which recommends Delphi panels of between ten and thirty participants for focused clinical topics. The sample size ensured a broad representation of professional backgrounds, enhanced the reliability of consensus findings, and supported the rigorous development of the Birth Trauma Prevention Model of Care.
Phase four (Integrative Design and construct validation): No sample size was required for the first part (iterative design) but a convinience sample size of 3 professors was needed for the second (construct validation) part of this phase. The first part of this phase relied on the synthesis of findings from prior phases, including the literature review and expert consensus. The emphasis was on conceptual development and model structuring rather than statistical analysis or generalisable sampling. The design phase of this study involved the actual construction of the Birth Trauma Prevention Model of Care based on evidence gathered from the systematic review and validated through the Delphi process. This phase focused on translating theoretical constructs, best practices, and expert recommendations into a coherent, context-specific framework suitable for implementation in the two teaching hospitals. It encompassed defining the components of care, sequencing interventions, and integrating strategies for trauma prevention across the antenatal, intrapartum, and postnatal periods. The design phase represented a crucial step in translating knowledge into an actionable, evidence-informed framework for birth trauma prevention. The second part (construct validation) of this phase involved the 3 professors rating the new Birth Trauma Prevention model in terms of relevance, clarity, and applicability.
Sampling Techniques
Phase one (Systematic review): To select eligible studies, the retrieved database records were examined for duplicates. Duplicates were identified and removed before screening. The screening process occurred in two stages: title and abstract screening. Then, a full-text review for eligibility was done. The studies were deemed eligible if they: Addressed maternal or neonatal birth trauma, discussed models or structured approaches to maternity care, examined prevention strategies, and employed quantitative, qualitative, mixed-method designs, and reviews. The exclusion criteria were: opinion papers, commentaries, non-empirical reports, and studies conducted outside hospital or skilled birth settings. Studies that met inclusion criteria were included to provide evidence for the identification of related variables needed for the new Birth Trauma Prevention Model of Care.
Phase two (retrospective): No sampling was done on the birth records.
Phase three (Delphi): A purposive sampling technique was employed for the Delphi phase of this study. This approach was chosen because the Delphi method required participants with substantial expertise in maternity care, birth trauma, and clinical decision-making. The study therefore targeted midwives and obstetricians who possessed relevant clinical experience, held supervisory or specialist roles, or were actively involved in policy or guideline implementation within the selected teaching hospitals. Participants were identified based on predefined criteria, including a minimum of 10 years of clinical practice, has Postgraduate academic degrees, familiarity with intrapartum care, and recognised competence by peers or departmental leadership. Only individuals who satisfied these criteria were invited to participate. Purposive sampling ensured that the panel comprised knowledgeable professionals capable of offering informed, evidence-driven judgements across successive Delphi rounds.
Phase four (Integrative Design and construct validation): In the design phase of this study, no sampling technique was applied in the design part of this phase . This phase was exclusively concerned with the conceptualisation and structuring of the Birth Trauma Prevention Model of Care. It did not involve direct interaction with participants, collection of primary data, or testing hypotheses that required statistical representation. Instead, the focus was on synthesising evidence from the systematic literature review and integrating the validated inputs obtained from the Delphi panel. As such, the processes involved the organisation of ideas, formulation of model components, and development of practical interventions, rather than selecting individuals or groups to participate. However, in the construct validation part of this phase, convinience sampling was done to select and enroll 3 professors as the validators.
Nature and Sources of Data
Phase one (Systematic Review): The nature of data in Phase 1 was secondary, consisting of published research evidence on birth trauma, maternity care models, and preventive strategies. The data were primarily empirical and theoretical, encompassing quantitative, qualitative, and mixed-method studies. The sources of data included electronic databases as well as peer-reviewed journal articles. By systematically extracting and analysing these sources, the study established a foundational evidence base to inform subsequent model development.
Phase two (Retrospective): The nature of data in Phase 2 was secondary, consisting of data from recorded births in the facility.
Phase three (Delphi Rounds): The nature of data in Phase 3 was primary and qualitative, derived from the opinions and expert judgements of a panel of thirty selected professionals. These experts included midwives and obstetricians with postgraduate degrees and actively practising in the two teaching hospitals. Data were sourced through iterative Delphi rounds, which involved open-ended feedback forms. The information collected focused on evaluating existing models of care, identifying gaps, and providing input for model components. Each round generated consensus data, reflecting expert validation and contextual relevance. The iterative feedback allowed for progressive refinement, ensuring that the model reflected both evidence-based principles and professional insights.
Phase four (Integrative Design and construct validation): The nature of data in the design part of Phase 4 was conceptual and integrative but for the construct validation part was quantitative primary data. The design part involved synthesising secondary and primary data obtained from Phases 1, 2 and 3 into a coherent Birth Trauma Prevention Model of Care. Sources of data included the systematic literature review, findings from the Delphi rounds, and expert recommendations. The data were used to structure model components, establish care sequences, and integrate trauma-prevention strategies into a practical framework. Then in the construct validation part, numerical primary data was collected from 3 professors (validators).
Methods of Data Collection and Instrumentation 
Instrument
Phase one (Systematic review): A structured data extraction sheet was employed in Phase 1 to ensure systematic, consistent, and comprehensive retrieval of relevant information from all eligible studies included in the systematic literature review. The sheet served as a standardised framework that guided the extraction of key variables relating to birth trauma, models of maternity care, and trauma-prevention strategies. By using a uniform template, the study maintained methodological rigour and minimised the risk of omission during the evidence-gathering process. Outcome-related information was also extracted, including reported maternal and neonatal outcomes, intervention effectiveness, implementation challenges, and contextual factors influencing care. For model-focused studies, the sheet documented the structure, processes, and outcomes of existing models of care, allowing comparison across contexts and contributing to the identification of gaps addressed in later phases of the study. The structured nature of the extraction sheet ensured accuracy, reproducibility, and transparency in synthesising diverse evidence sources. It also facilitated cross-study comparison and supported the development of a robust evidence base underpinning the Birth Trauma Prevention Model of Care (Anahlui, 2025).
Phase two (retrospective): A structured data extraction sheet was employed in Phase 2 to extract information on the frequency of birth trauma in the past year (2024).
Phase three (Delphi rounds): The semi-structured questionnaire was designed to obtain both structured and exploratory information from healthcare professionals involved in maternity care. It consisted of three major components. Section A captured socio-demographic characteristics, including age, gender, marital status, profession, years of experience, religion, and current unit. This section enabled the researcher to describe the background of participants and to determine whether professional characteristics influenced expert judgements during the Delphi process. The second component had two open ended items that asked about the model of maternity care used in the selected hospitals and the gaps the respondents have noticed. Then, the third component required participants to classify specific study variables (identified through the systematic review phase) into structure, process, and outcome variables. This section allowed experts to provide conceptual validation and ensured alignment between the proposed Birth Trauma Prevention Model of Care and established theoretical constructs. The semi-structured nature of the tool enabled respondents to give both fixed responses and brief explanatory notes where necessary, offering greater depth than a fully structured questionnaire would allow. The tool was iterative and administered in multiple rounds until saturation. In Round 1, participants rated initial model components, while subsequent round required them to reassess revised items refined through emerging consensus. This structure supported systematic input, clarity of comparison, and transparency of the consensus-building process (Anahlui, 2025).
Phase four (Integrative design and construct validation): No formal instrument or data collection tool was used in the design part of Phase 4. It focused exclusively on the conceptual development and structuring of the Birth Trauma Prevention Model of Care. Unlike Phases 1, 2 and 3, which relied on systematic evidence extraction and expert-derived questionnaires, the design part of Phase 4 did not involve interaction with participants or collection of new empirical data. Instead, the work undertaken during this stage was analytical, integrative, and design-oriented. Nonetheless, the second part of phase 4 (validation) involved a rating form that assesed the new Birth Trauma Prevention model for relevance, clarity, and applicability. The rating form included structured rating tables assessing relevance, clarity, and applicability of the model components. Experts were asked to rate items on a three-point scale (Not relevant (rated as a score of 0), Undecided (rated as a score of 0), and Relevant (rated aa a score of 1).
Validity and Reliability of Instrument 
The tools underwent a rigorous validation process to ensure that they were suitable for collecting high-quality expert data during the Delphi rounds and validation process for the proposed model. Validation procedures focused on establishing both face validity and content validity, given that the questionnaires were designed to assess expert judgements on the relevance, clarity, and applicability of components of the proposed Birth Trauma Prevention Model of Care.
Face validity was assessed by presenting the draft tools to one medicine and two nursing professors from the University of Port Harcourt. They reviewed the semi-structured questionnaire, the structured rating scales, and the open-ended feedback form to determine whether the items appeared appropriate, comprehensible, and reflective of the study’s objectives. Their comments informed revisions to item wording, response options, and the overall organisation of the tools. This step ensured that participants would interpret items as intended and that the layout supported logical progression through each section (Anahlui, 2025).
Content validity was evaluated by the three professors. They examined whether the tools adequately captured the essential domains necessary to validate the model components. They assessed the representativeness, completeness, and contextual relevance of each item. The reviewers were asked to score 1 for items in the tool that is relevant to the objectives of the study and score 0 if the item is not relevant. Items that were deemed unclear or incomplete were revised prior to the full Delphi administration. The final validated tool has a reviewer aggreement index (content validity Index) of 0.979.
Data Analysis 
Phase one (Systematic Review): Data analysis in Phase 1 involved a rigorous narrative synthesis of the evidence obtained from the systematic literature review. Extracted data from eligible studies were organised into thematic areas relating to maternal and neonatal birth trauma, models of care, and trauma-prevention strategies. Key variables such as clinical outcomes, psychosocial interventions, and model frameworks were categorised, compared, and summarised. Thematic content analysis was used to identify recurring patterns, gaps, and best practices across studies. Findings were then tabulated and entred into phase two (delphi rounds for synthesis).
Phase two (Retrospective): Data analysis in Phase 2 involved the use of descriptive statistics of percentage to represent the prevalence of birth trauma in the selected teaching hospitals.
Phase three (Delphi Rounds): Data analysis in Phase 3 involved both quantitative and qualitative approaches. Quantitative analysis focused on sociodemographic information of the participants. Qualitative responses from open-ended items were analysed using thematic content analysis to capture recommendations, rationales, and suggestions for model components. Iterative analysis after each round informed modifications to subsequent questionnaires, ensuring progressive refinement of the model. Consensus was considered achieved when no new themes or divergent opinions emerged in successive rounds.
Phase four (integrative design and construct validation): In the design part of Phase 4, data analysis was conceptual and integrative. Insights from the systematic review and Delphi rounds were synthesised to construct a coherent Birth Trauma Prevention Model of Care. This involved organising validated components into structured domains, establishing the sequence of interventions, and integrating strategies to prevent maternal and neonatal trauma across the antenatal, intrapartum, and postnatal periods. Analytical reasoning and expert-informed judgement were applied to ensure that the model was contextually appropriate, operationally feasible, and grounded in evidence. No numerical data analysis was required in the design part of this phase; rather, the focus was on synthesising and structuring evidence into an actionable and theoretically robust framework.
In the validation part of phase 4, consensus measurement across validators (3 professors) was done. The validator agreement index was calculated by averaging the rated score per domain item (relevance, clarity, and applicability). Then, the construct validity index of the model was calculated by averaging the validator agreement index across the three domains of  relevance, clarity, and applicability.
Confidentiality and Data Protection: Confidentiality was safeguarded through the assignment of unique identification codes in place of personal identifiers. All digital data were encrypted and stored on secure, password-protected servers accessible only to the research team. Hard copies, where applicable, were stored in locked filing cabinets. Collected data were anonymised before analysis to ensure that individual participants could not be identified.
Privacy: Participants’ privacy rights were respected throughout the study. Those who chose to discontinue their involvement were allowed to do so without penalty.
RESULTS 
Phase 1 (Evidence from systematic review) The search strategy combined controlled free-text keywords relevant to birth trauma and maternity care models. Boolean operators were applied to optimise the sensitivity and specificity of retrieval. Key concepts included birth trauma, maternal trauma, neonatal trauma, maternity care models, trauma-informed care, and respectful maternity care. Search limiters were applied to refine results. Only articles published in the English language between 2015 and 2025 were included. This timeframe was chosen to capture contemporary evidence reflecting current clinical practices and evolving perspectives. Reference lists of included studies were also manually screened to identify additional relevant empirical studies. Retrieved records were exmined and duplicates were removed. Titles and abstracts were screened for eligibility (Reviews and Primary studies). Full-text articles were subsequently reviewed to confirm relevance. Studies that met inclusion criteria were reviewed to form the evidentiary foundation for identifying variables and informing the design of the proposed Birth Trauma Prevention Model of Care.
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Figure 1: PRISMA flow diagram for study selection and inclusion in the review

Research Question 1: What are the required variables for the development of a new birth trauma prevention model from existing literature?
Table 1 presents the required variables for the development of a new birth trauma prevention model identified from existing literature. Furthermore, table 2 mapped the identified varriables into clinical, psychosocial, health-system, and provider-related domains.
Table 1: Required variables for the development of a new birth trauma prevention model identified from existing literature
	Author (Year)
	Variables Connected to Birth Trauma Identified

	Kassa et al. (2025)
	Communication quality, autonomy, dignity and respect, supportive care, continuity between ANC and intrapartum care, provider cadre, maternal education, household wealth, obstetric complications

	Okeahialam et al. (2024)
	Perineal trauma, obstetric anal sphincter injury, operative vaginal birth, prolonged labour, episiotomy type, fetal birthweight, primiparity, clinician skill, antenatal preparation

	Ayers et al. (2024)
	Maltreatment, obstetric violence, lack of trauma-informed care, policy gaps, provider awareness, rights violations, absence of preventive frameworks

	Sun et al. (2023)
	Subjective perception, fear, anxiety, helplessness, loss of dignity, loss of control, poor communication, lack of consent, unsupportive environment, prior trauma

	Avan et al. (2023)
	Physical abuse, verbal abuse, ineffective communication, non-confidential care, lack of support, stigma, anxiety, depression

	Hollander et al. (2017)
	Loss of control, fear for baby’s safety, severe pain, unmet expectations, communication failures, emotional neglect, lack of support

	Greenfield et al. (2016)
	Maternal distress, perceived threat, emotional disturbance, persistence beyond birth, psychological responses

	Sandall et al. (2016)
	Obstetric interventions, continuity of caregiver, instrumental birth, analgesia use, spontaneous vaginal birth, maternal satisfaction

	Bastos et al. (2015)
	Postnatal debriefing, psychological trauma symptoms, PTSD, timing of intervention, obstetric intervention intensity


Table 2: Identified variables mapped into clinical, psychosocial, health-system, and provider-related domains
	Domains
	Clinical
	Psychosocial
	Health-system
	Provider-related

	Variables
	1. Perineal trauma
2.Obstetric anal sphincter injury
3.Operative vaginal birth
4. Instrumental birth
5.Prolonged labour
6.Severe pain during labour
7.Episiotomy type
8.Birthweight
9.Primiparity
10.Obstetric complications
11.Analgesia use
12.Spontaneous 13.vaginal birth
14.Obstetric intervention intensity
	1.Subjective perception of birth
2.Fear (for self or baby)
3.Anxiety
4.Helplessness
5.Loss of control
6.Loss of dignity
7.Maternal distress
8.Emotional disturbance
9.Psychological responses
10.PTSD
11.Psychological trauma symptoms
12.Persistence of distress beyond birth
13.Unmet expectations
14.Prior trauma
15.Stigma
16.Depression
17.Maternal satisfaction
	1.Continuity between ANC and intrapartum care
2.Continuity of caregiver
3.Household wealth
4.Policy gaps
5.Absence of preventive frameworks
6.Non-confidential care
7.Unsupportive environment
8.Rights violations
9.Maltreatment
10.Obstetric violence
11.Timing of intervention
12.Postnatal debriefing availability
	1.Communication quality
2.Poor communication
3.Ineffective communication
4.Lack of consent
5.Autonomy support
6.Dignity and respect
7.Supportive care
8.Emotional neglect
9.Lack of support
10.Provider cadre
11.Clinician skill
12.Provider awareness
13.Lack of trauma-informed care
14.Use of power or coercion


Tables 1 and 2 synthesised a comprehensive range of variables associated with birth trauma across existing literature. The identified variables reflected the multifactorial nature of birth trauma, spanning clinical, psychosocial, systemic, and provider-related dimensions. Clinical variables primarily described obstetric conditions and interventions that directly increase physical and psychological vulnerability during childbirth. These include perineal injuries, prolonged labour, instrumental births, obstetric complications, pain intensity, and intervention intensity. Psychosocial variables captured women’s subjective experiences, emotional responses, and lasting psychological consequences following childbirth. Others were fear, anxiety, loss of control, loss of dignity, maternal distress, unmet expectations, and post-traumatic stress symptoms.
Health-system variables highlight structural and organisational factors shaping women’s experiences across the maternity care continuum. Continuity of care, policy gaps, household wealth, maltreatment, obstetric violence, and absence of preventive frameworks were the central variables. Provider-related variables emphasised interpersonal care processes and professional behaviours influencing perceived safety and trust. The variables here include communication quality, informed consent, autonomy support, clinician skill, emotional neglect, and trauma-informed care deficits. In all, the mapping in Table 2 demonstrated that birth trauma emerges through interactions between medical interventions, provider behaviour, system constraints, and psychological processing.
Phase 2 (Retrospective review of birth records)
Research Question 2: What is the prevalence of birth trauma in the two tertiary health institutions in Port Harcourt, Rivers State?
Table 3: Prevalence of birth trauma in the two tertiary health institutions in Port Harcourt, Rivers State (from birth records of 2024)
	Categories
	UPTH
	RSUTH
	p value

	N
	1017
	1024
	

	Perinatal asphyxia among newborns, n (%)
	18 (1.77)
	13 (1.27)
	0.355

	Episiotomy, n (%)
	214 (21.05)
	209 (20.41)
	0.725

	Perineal tears in vaginal births, n (%)
	12 (1.18)
	9 (0.88)
	0.500

	Total birth trauma prevalence, n (%)
	244 (23.99)
	231 (22.56)
	0.443


N = total number of facility birth records, n = frequency, % = percentage, p < 0.05 is significant
Table 3 summarised the prevalence of birth trauma recorded in 2024 across two tertiary hospitals in Port Harcourt. A total of 1,017 birth records were reviewed in UPTH and 1,024 in RSUTH, indicating comparable delivery volumes. Perinatal asphyxia among newborns was relatively low in both institutions, though slightly higher in UPTH at 1.77% compared with 1.27% in RSUTH. Episiotomy was the most frequently documented intervention related to birth trauma in both hospitals, affecting approximately one in five births, with similar proportions in UPTH (21.05%) and RSUTH (20.41%). Documented perineal tears in vaginal births were uncommon in both settings, occurring in 1.18% of cases in UPTH and 0.88% in RSUTH. In general, the total prevalence of birth trauma was higher in UPTH at 23.99% compared with 22.56% in RSUTH, although the difference was not statistically significant.
Phase 3 ( Dephi)
Socio-demographic profile of the respondents
Table 4 presents the socio-demographc profile of the respondents (midwives and obstetricians).


Table 4: Quantitative socio-demographc profile of the respondents, n = 30
	Category
	UPTH, n
	RSUTH, n
	Total, n (%)

	Age (years)
	
	
	

	45-55
	4
	3
	7 (23.3)

	55-65
	11
	12
	23 (76.7)

	Gender
	
	
	

	Male
	6
	7
	13 (43.3)

	Female
	9
	8
	17 (56.7)

	Marital status
	
	
	

	Married
	15
	15
	30 (100.0)

	Profession
	
	
	

	Obstetrician
	7
	7
	14 (46.7)

	Midwife
	8
	8
	16 (53.3)

	Years of experience
	
	
	

	6–15 years
	3
	5
	8 (26.7)

	16-25 years
	12
	10
	22 (73.3)

	Religion
	
	
	

	Christianity
	15
	15
	30 (100.0)

	Current unit of practice
	
	
	

	Labour ward
	8
	8
	16 (53.3)

	Antenatal clinic
	5
	3
	8 (26.7)

	Postnatal Clinic
	2
	4
	6 (20.0)


n = frequency, % = percent 







Table 5: Qualitative socio-demographc profile of the respondents with ID codes, n = 30
	ID Code
	Gender
	Hospital
	Years of Experience
	Age Group
	Profession
	Unit of Practice

	Obs 01
	Male
	UPTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 02
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 03
	Female
	UPTH
	16-25 years
	55-65
	Obstetrician
	Antenatal Clinic

	Obs 04
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 05
	Male
	UPTH
	6-15 years
	45-55
	Obstetrician
	Postnatal Clinic

	Obs 06
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Antenatal Clinic

	Obs 07
	Male
	UPTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 08
	Male
	RSUTH
	6-15 years
	45-55
	Obstetrician
	Labour Ward

	Obs 09
	Male
	UPTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 10
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Postnatal Clinic

	Obs 11
	Male
	UPTH
	16-25 years
	55-65
	Obstetrician
	Antenatal Clinic

	Obs 12
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Obs 13
	Male
	UPTH
	6-15 years
	45-55
	Obstetrician
	Antenatal Clinic

	Obs 14
	Male
	RSUTH
	16-25 years
	55-65
	Obstetrician
	Labour Ward

	Midw 01
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 02
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 03
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Antenatal Clinic

	Midw 04
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Postnatal Clinic

	Midw 05
	Female
	UPTH
	6-15 years
	45-55
	Midwife
	Labour Ward

	Midw 06
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 07
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Postnatal Clinic

	Midw 08
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Antenatal Clinic

	Midw 09
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 10
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 11
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 12
	Female
	RSUTH
	6-15 years
	45-55
	Midwife
	Postnatal Clinic

	Midw 13
	Female
	UPTH
	16-25 years
	55-65
	Midwife
	Labour Ward

	Midw 14
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Antenatal Clinic

	Midw 15
	Female
	UPTH
	6-15 years
	45-55
	Midwife
	Antenatal Clinic

	Midw 16
	Female
	RSUTH
	16-25 years
	55-65
	Midwife
	Labour Ward





Table 4 and 5 summarised the socio-demographic characteristics of the 30 healthcare providers recruited from UPTH and RSUTH. The majority of respondents were aged 55–65 years (76.7%), indicating a predominantly older and highly experienced workforce, while 23.3% were between 45 and 55 years. Females constituted a slightly higher proportion of participants (56.7%) compared with males (43.3%). All respondents were married (100.0%). In terms of professional cadre, midwives represented a marginally larger group (53.3%) than obstetricians (46.7%), with equal representation from UPTH and RSUTH. Most participants had substantial work experience, with 73.3% having between 16 and 25 years of experience. All respondents identified as Christians (100.0%). Regarding the current unit of practice, over half of the healthcare providers (53.3%) were working in the labour ward, followed by the antenatal clinic (26.7%) and postnatal clinic (20.0%).
Research Question 3: What are the existing models of care currently being used in two tertiary health institutions in Port Harcourt, Rivers State?
Table 6 below summarises the responses on the existing models of care currently being used in two tertiary health institutions in Port Harcourt, Rivers State.





Table 6: The models of care currently used in tertiary health institutions in Port Harcourt
	Existing model currently in use
	Representative quotes from respondents in UPTH
	Representative quotes from respondents in RSUTH
	Themes

	Physician-Led Maternity Care Model
	“The prevailing model here is the Physician-Led Maternity Care Model. In a nutshell, it centres on the obstetrician as the primary decision-maker, especially for managing obstetric complications, which are common in our tertiary referral setting.”
(Obs 05)
	“Our practice aligns with a Physician-Led framework, integrated with elements of a Collaborative Model. It is about the obstetrician providing ultimate oversight and surgical management, while nurses and midwives handle routine monitoring and initial assessments. However, the hierarchy is clear.”
(Obs 08)
	Centralised Decision-Making Authority

	
	“As a teaching hospital, we practice a specialist-led, team-based model. It is fundamentally about the consultant obstetrician’s leadership in clinical governance, complex case management ... for all risk categories.”
(Obs 13)
	“We employ an Obstetrician-Led, Multidisciplinary Model. This means the obstetric consultant coordinates the team of residents, midwives, and anaesthetists, particularly for high-risk pregnancies.”
(Obs 12)
	Risk-Management Orientation

	
	“We operate mainly under a Physician-Led Model, but midwives provide the frontline care. Essentially, we monitor and manage normal labour, but the final authority for interventions, even in low-risk cases, often rests with the doctors.”
(Midw 01)
	“The model is a hybrid. In principle, it should be collaborative, but in daily practice, it is physician-dominated. We, the midwives, are the ones constantly with the patient, but major decisions require consultant approval, which can sometimes fragment the care process."
(Midw 02)
	Multidisciplinary with Persistent Dominance

	
	“What is practised is a model led by doctors. We have protocols, but they are initiated by doctors. The model is about ensuring safety through medical oversight, but it can sometimes mean that psychosocial aspects of care or the woman’s personal birth preferences are not considered.”
(Midw 15)
	“The model is medically oriented (translation: doctor-led). The doctor decides what interventions are used at any given time in most cases.”
(Midw 08)
	Perceived marginalisation of holistic care



Table 6 indicated that a Physician-Led Maternity Care Model is the dominant framework of practice within the two tertiary institutions in Port Harcourt (UPTH and RSUTH). Generally, the findings depict a consistently implemented Physician-Led Model across both institutions, characterised by a definitive obstetrician hierarchy, a justification based on managing clinical risk, and an operational structure that incorporates midwives in a delivery capacity while circumscribing their decision-making autonomy and potentially compromising holistic, woman-centred care. The analysis of the quotes reveals four core, convergent themes characterising this model namely (1) Centralised Decision-Making Authority, (2) Risk-Management Orientation, (3) A Multidisciplinary with Persistent Dominance, and (4) Perceived marginalisation of holistic care.
Regarding Centralised Decision-Making Authority, respondents from both professions and institutions consistently identify the obstetrician as the primary and ultimate decision-maker. This is described as "centr[ing] on the obstetrician as the primary decision-maker" (Obs 05, UPTH), with "final authority for interventions" (Midw 01, UPTH) and where "the doctor decides what interventions are used" (Midw 08, RSUTH). The hierarchical nature of this authority is explicitly noted as being "clear" (Obs 08, RSUTH).
Concerning the Risk-Management Orientation, the model was rationalised by respondents (mainly obstetricians) as being tailored to the tertiary hospital context, which manages referrals and complications. It was framed as ensuring safety through "specialist-led" (Obs 13, UPTH) "clinical governance" and "surgical management" (Obs 08, RSUTH), focusing on "managing obstetric complications" (Obs 05, UPTH) and "high-risk pregnancies" (Obs 12, RSUTH).
On Multidisciplinary with Persistent Dominance, while the model is labelled as "team-based" (Obs 13, UPTH) or a "Multidisciplinary Model" (Obs 12, RSUTH), the qualitative data suggest this collaboration is structurally limited. Midwives from both hospitals articulate a disconnect between the ideal of collaboration and the reality of practice, describing it as a "hybrid" where, "in principle, it should be collaborative, but in daily practice, it is physician-dominated" (Midw 02, RSUTH). Their role is confined to "frontline care" and "routine monitoring" (Midw 01, UPTH; Obs 08, RSUTH), while major decisions require consultant approval, leading to perceived "fragment[ation of] the care process" (Midw 02, RSUTH).
The additional emerging theme from midwives’ quotes is the perceived marginalisation of holistic care. They indicate that the model's strong medical focus can come at the expense of psychosocial aspects, noting that "the woman’s personal birth preferences are not considered" (Midw 15, UPTH) in a system designed for "medical oversight" (Midw 15, UPTH).
Research Question 4: What are the gaps in the existing model of care being used in the two tertiary health institutions in Port Harcourt, Rivers State?
Table 7 presents information on the gaps in the existing model of care being used in the two tertiary health institutions in Port Harcourt, Rivers State.

Table 7: Gaps in the Physician-Led Maternity Care Model at UPTH and RSUTH
	Representative Response from UPTH Respondents
	Representative Response from RSUTH Respondents
	Gap Identified

	"Because the consultant is ultimately liable, there is a tendency to apply high-risk protocols to all patients, increasing unnecessary interventions like elective CS for low-risk women." (Obs 05)
	"The framework leads to intervention-heavy management for all categories. The default is active management, even when physiological birth could be safely achieved." (Obs 08)
	Over-medicalisation of Low-Risk Births

	"The top-down structure limits input from other team members. During emergencies, communication becomes issuing orders, not a team brief." (Obs 13) 
	"Our assessments as midwives are sometimes dismissed until a crisis is obvious, which fragments care and undermines safety." (Midw 02)
	Hierarchical Decision-Making

	"The model ensures medical safety, but the woman's fears and preferences are often not integrated into care." (Midw 15)
	"The system values only tangible clinical signs. We see the woman's anxiety early, but the model has no pathway to address it." (Midw 04)
	Neglect of Psychosocial and Emotional Care

	"In a busy ward, informed consent can become ritualistic like just signing a form rather than a proper dialogue about understanding and fears." (Obs 05) 
	"There is often a gap between explaining a procedure and ensuring the woman truly understands and consents, especially during urgent situations." (Obs 12) 
	Poor Informed Consent and Communication

	"The woman sees different doctors at each stage. This fragmentation means we may miss critical things in her history." (Obs 04) 
	"Care is fragmented by shifts and rotating doctors. So, we lose the personal connection and consistent support that builds trust." (Midw 08)
	Fragmented Care or Lack of Continuity

	"We must seek permission for interventions we are trained to perform. This delay can impact outcomes and reduces the midwifery profession." (Midw 01) 
	"Major decisions require consultant approval. This restriction limits our ability to practice to our full scope and respond to the woman's needs." (Midw 02)
	Limited Midwifery Autonomy

	"The mother's birth plan is often ignored because it does not fit the unit's protocol." (Midw 15)
	"The focus on medical tasks can make the woman feel a loss of dignity." (Midw 04) 
	Disrespectful or Non-Woman-Centred Care

	"There is a 'them and us' culture. Our constant bedside monitoring provides crucial insights, but relaying concerns to doctors can be challenging." (Midw 09)
	"Communication between doctors and midwives are not structured effectively. It looks as if everyone is just doing their thing" (Obs 08) 
	Weak Interprofessional Teamwork and Communication

	"The model prioritises the doctor's schedule and decisions over continuous supportive care. This can create an emotionally detached experience for the woman." (Midw 01) 
	"Care is medical and task-focused. The emotional connection and reassurance that protects against trauma are not built into the care's design." (Midw 08)
	Emotionally Detached Caregiver-Patient Relationship

	"The system tracks clinical outcomes like haemorrhage or infection, but there is no audit or accountability for the psychological experience of birth, which allows disrespectful care to persist." (Midw 13) 
	"The model's success is measured by physical survival. The persistent emotional trauma women report is seen as an unfortunate byproduct, not a systemic failure we are mandated to fix." (Midw 02)
	Lack of Accountability for Psychological Trauma



Table 7 revealed the systemic gaps in the Physician-Led Maternity Care Model as practised in both UPTH and RSUTH. The findings, drawn from direct quotes of obstetricians and midwives, are synthesised into ten core deficiencies that collectively undermine the quality and safety of maternity care. These gaps manifest across three interconnected domains: clinical practice, professional dynamics, and the psychological experience of care.
Firstly, the model was critiqued for fostering clinically restrictive practices. A primary gap is the over-medicalisation of low-risk births, driven by a risk-averse culture and the consultant's ultimate liability, leading to unnecessary interventions. This is compounded by fragmented care, where rotating staff across antenatal, intrapartum, and postnatal stages disrupts continuity, erodes personal connection, and risks the loss of critical clinical and psychosocial history.
Secondly, the data highlight profound failures in interprofessional collaboration and respect. A rigid hierarchical decision-making structure silences midwifery input and transforms emergency communication into top-down orders, delaying response. This is directly linked to limited midwifery autonomy, where interventions require consultant approval for basic decisions, disempowering midwives and preventing them from practising to their full scope. Consequently, weak interprofessional teamwork prevails, characterised by ineffective communication pathways that fragment the care process.
Thirdly, and most saliently, the analysis exposes the model's systemic neglect of the woman's psychological and emotional wellbeing. There is a universal neglect of psychosocial and emotional care, as the system prioritises tangible medical signs over addressing anxiety, fear, or personal preferences, leaving psychological needs unmet. This is facilitated by poor informed consent and communication, which often devolves into a ritualistic formality rather than a meaningful dialogue, especially during emergencies. These failures culminate in disrespectful and non-woman-centred care, where birth plans are ignored, and women can feel a loss of dignity amid task-focused routines. This creates an emotionally detached caregiver-patient relationship, devoid of the continuous support and connection necessary for psychological safety. Ultimately, a profound lack of accountability for psychological trauma is identified; the system audits only physical outcomes, thereby rendering women's reported emotional trauma an invisible and unaddressed byproduct of care.
Research Question 5: How was the new Birth Trauma Prevention model of care developed to cover the gaps in the existing models of care being used in two tertiary health institutions in Port Harcourt, Rivers State?
Table 8 presents results of the first delphi rounds where the respondents were asked to lable the identified variables as Structure, Process, or Outcome variable to allign with the Donabedian SPO framework guiding this study. In this context, Structure variables are expected to reflect contextual, organisational, resource, and pre-existing conditions shaping care delivery. Process variables are expected to capture what is done during care, including communication, decision-making, interventions, and interactions. Outcome variables are expected to represent clinical, psychological, and experiential consequences of maternity care and birth.

Table 8: Variables mapped into Donabedian’s  Structure, Process, and Outcome variables (Results from Delphi round 1)
	Structure Variables
	Process Variables
	Outcome Variables

	Household wealth
	Communication quality
	Perineal trauma

	Policy gaps
	Poor communication
	Obstetric anal sphincter injury

	Absence of preventive frameworks
	Ineffective communication
	Severe pain during labour

	Provider cadre
	Lack of consent
	Prolonged labour

	Clinician skill
	Autonomy of  support
	Obstetric complications

	Provider awareness
	Dignity and respect
	PTSD

	Lack of trauma-informed care
	Supportive care
	Psychological trauma symptoms

	Continuity between ANC and intrapartum care
	Emotional neglect
	Persistence of distress beyond birth

	Continuity of caregiver
	Lack of support
	Maternal distress

	Non-confidential care
	Use of power or coercion
	Emotional disturbance

	Unsupportive environment
	Timing of intervention
	Psychological responses

	Rights violations
	Postnatal debriefing availability
	Depression

	Maltreatment
	Analgesia use
	Fear (for self or baby)

	Obstetric violence
	Episiotomy type
	Anxiety

	Birthweight
	Operative vaginal birth
	Helplessness

	Primiparity
	Instrumental birth
	Loss of control

	Prior trauma
	Obstetric intervention intensity
	Loss of dignity

	
	Spontaneous vaginal birth
	Unmet expectations

	
	
	Subjective perception of birth

	
	
	Stigma

	
	
	Maternal satisfaction



Table 8 demonstrated that the experts in the delphi round 1 reorganised using the Donabedian Structure–Process–Outcome framework to enhance conceptual clarity and analytical coherence. Structural variables encompassed organisational, contextual, and resource-related factors that shape maternity care environments, including policy gaps, workforce characteristics, continuity mechanisms, and socioeconomic conditions. Process variables reflected care delivery activities and interpersonal practices during childbirth, such as communication quality, consent, supportive care, clinical interventions, and timing of actions. Outcome variables captured both clinical and psychosocial consequences of childbirth, including physical trauma, psychological distress, maternal satisfaction, and persistent emotional sequelae.
Table 9 presented results of the second delphi round, where the respondents experts where asked to merge related ideas for more clarity and simplicity








Table 9: Variables re-mapped into Donabedian’s  Structure, Process, and Outcome variables (Results from Delphi round 2)
	Structure
	Process
	Outcome

	Health system capacity and resources (household wealth, staffing levels, provider cadre, clinician skill, equipment, infrastructure)
	Clinical and obstetric care practices (operative/instrumental birth, episiotomy type, analgesia use, obstetric intervention intensity, timing of intervention, spontaneous vaginal birth)

	Physical birth trauma outcomes (reductions in perineal trauma, obstetric anal sphincter injury, severe pain, prolonged labour, obstetric complications)

	Governance, policy, and organisational support (policy gaps, absence of preventive frameworks, governance structures, accountability mechanisms)
	Communication and consent processes (Adequate communication quality, effective communication, adequate consent, information sharing)

	Psychological and emotional trauma outcomes (Reductions in fear, anxiety, helplessness, loss of control or dignity, maternal distress, PTSD, depression, persistence of distress)


	Continuity and organisation of care (continuity between ANC and intrapartum care, continuity of caregiver, referral organisation)
	Respectful and supportive care behaviours (dignity and respect, autonomy support, supportive care, emotional neglect, adequate support)

	

	Care environment and confidentiality (non-confidential care, unsupportive environment, privacy, physical setting)

	Trauma-informed and woman-centred practices (provider awareness, trauma-informed care, postnatal debriefing)

	

	Sociodemographic and baseline risk context (Fetal size, primiparity, prior trauma, household wealth, baseline vulnerability)
	
	





Table 9 demonstrated that the experts in the delphi round 2 re-mapped the variables into the Donabedian SPO framework after merging related ideas into a concise and coherent order. Structural factors captured system capacity, governance, continuity of care, care environment, and baseline maternal risk, highlighting how organisational readiness shapes care quality. Process variables emphasised clinical practices, communication and consent, respectful and supportive behaviours, and trauma-informed care delivery, reflecting how interactions during childbirth influence experiences. Outcome variables focused on both physical birth trauma and psychological sequelae, recognising trauma as a multidimensional consequence of care. The streamlined framework was done to enhance conceptual clarity, support systematic analysis, and provide a practical foundation for designing a comprehensive birth trauma prevention model.
Phase 3 (Integrative Design)
Figure 1 below presents the researcher’s interpretation of the connections between the consolidated variables and integration into a final Birth Trauma Prevention Model.


[image: ]
Figure 2: The new Birth Trauma Prevention Model (Designed by the Researcher, 2025) 

Figure 2 presented a conceptual diagram titled “Birth Trauma Prevention Framework”, structured around the Donabedian Structure–Process–Outcome model. It was visually organised into three large, overlapping circles arranged from left to right, illustrating progression and interaction. The Structure domain highlighted foundational system elements, including health system capacity and resources, governance and policy support, continuity and organisation of care, care environment and confidentiality, and sociodemographic baseline risk factors. These represented the enabling conditions for quality maternity care. The central Process domain focuses on care delivery mechanisms, comprising clinical and obstetric care practices, effective communication and informed consent, respectful and supportive care, and trauma-informed practices. This section emphasised how care is enacted at the point of service. The Outcomes domain depicted the end product of effective structures and processes, specifically reduced physical birth trauma and reduced psychological or emotional trauma, leading to improved maternal wellbeing. Directional arrows visually reinforce the causal flow from structure through process to outcomes, with birth trauma prevention positioned at the core of the framework.
Research Question 6: What was the construct validity of the new Birth Trauma Prevention model of care?
Table 10 presents the results of construct validity assessment of the new Birth Trauma Prevention model.


Table 10: Construct validation of the new Birth Trauma Prevention model for Relevance, Clarity and Applicability
	Construct Validity domains
	Professor 1
	Professor 2
	Professor 3
	Validators’ Agreement Index

	Relevance
Is the proposed Birth Trauma Prevention Model relevant to contemporary maternity care practice and research contexts?
	1
	1
	1
	1.00

	Clarity
Is the structure, flow, and relationship between components of the model clearly presented and easy to understand?
	1
	0
	1
	0.67

	Applicability
Can the model be realistically applied within tertiary maternity care settings to guide birth trauma prevention?
	1
	1
	1
	1.00

	Construct Validity Index
	
	
	
	0.89


Construct validity Index > 0.8 is acceptable




Table 10 summarises the construct validation of the newly developed Birth Trauma Prevention Model using expert appraisal across three key domains: relevance, clarity, and applicability. Three professors independently evaluated the model. The overall Construct Validity Index for the model was 0.89, exceeding the acceptable threshold of 0.80. This indicates strong construct validity and supports the credibility, relevance, and practical usefulness of the model. Collectively, the results affirm that the model is methodologically sound, contextually appropriate, and suitable for application, with minor improvements needed to strengthen clarity.
The findings demonstrate unanimous agreement on relevance, with all validators confirming that the model is highly pertinent to contemporary maternity care practice and research. Similarly, applicability achieved full consensus, indicating that the model is considered realistically implementable within tertiary maternity care settings to guide birth trauma prevention.
In contrast, clarity showed a slightly lower level of agreement. Although two of the three validators rated the model as clear and well-structured, one validator expressed reservations, yielding an agreement index of 0.67. This suggests that while the overall structure and flow of the model are largely understandable, there may be aspects requiring refinement or clearer articulation to enhance comprehension.
Discussion 
The required variables for the development of a new birth trauma prevention model from existing literature
The findings from this study highlight that birth trauma is a multifactorial phenomenon, emerging not just from obstetric events but from interactions between clinical factors, psychosocial dynamics, health-system structures, and provider behaviours. Clinically, perineal injuries, prolonged labour, instrumental births, obstetric complications, pain intensity, and intervention intensity were identified as key contributors. This means that physical aspects of childbirth remain central risks for trauma, particularly when complications arise. Psychosocial variables such as fear, anxiety, loss of control or dignity, maternal distress, unmet expectations, and post-traumatic stress symptoms reflected women’s subjective emotional experiences, suggesting that psychological interpretation of events is as crucial to trauma outcomes as the events themselves. Health-system variables like continuity of care, policy gaps, household wealth, maltreatment, obstetric violence, and absence of preventive frameworks underscore structural and organisational influences. These factors suggest that systemic inadequacies, including inconsistent care continuity and absence of formal trauma prevention protocols, meaningfully shape trauma risk. Provider-related variables emphasised interpersonal processes, especially communication quality, informed consent, autonomy support, clinician skill, emotional neglect, and deficits in trauma-informed care. This finding reveals that how care is delivered (relationally and ethically) is essential to women’s perceptions of safety and respect during childbirth.
These results are supported by Frankham et al. (2024), who reported that psychological responses such as PTSD and maternal distress are significantly linked to negative birth experiences, aligning with psychosocial factors identified here. It further aligned with Patel et al. (2025), who clarified the unique role of obstetric violence as a structural determinant of birth trauma, echoing the health-system variables in this study. Additionally, the finding corroborates Orovou et al. (2025), who found that lifetime trauma exposure and anxiety are strong predictors of postpartum PTSD. This reinforces the importance of both clinical and psychosocial domains. Consequently, these findings imply that effective birth trauma prevention frameworks must integrate clinical safety, psychosocial support, organisational reforms, and trauma-informed care training. Without addressing both system-level and interpersonal dimensions, efforts to reduce birth trauma will remain limited.
The prevalence of birth trauma in the two tertiary health institutions in Port Harcourt, Rivers State
This study found that both hospitals recorded low rates of perinatal asphyxia, with UPTH slightly higher at 1.77% compared to RSUTH’s 1.27%. This finding indicates that severe hypoxic compromise at birth is relatively uncommon within these high-resource referral centres, and suggests effective intrapartum monitoring and neonatal resuscitation practices are in place. Very low perinatal asphyxia rates in tertiary settings are consistent with findings in similar contexts; for example, Tibebu et al. (2023) reported a prevalence below 2% in Ethiopian public hospitals, highlighting that structured obstetric care and skilled attendance can reduce asphyxia incidence even in resource-limited environments . Similarly, Awoyesuku et al. (2022) observed 1.25% (low) rate of severe birth asphyxia in a tertiary facility in Nigeria, attributing this to the availability of neonatal resuscitation protocols and continuous foetal monitoring.
Episiotomy in both hospitals affected around one in five births (21.05% at UPTH and 20.41% at RSUTH) making it the most frequent documented intervention associated with birth trauma. The prevalence is consistent with local tertiary hospital data such that Awoyesuku et al. (2020) found a 20.5% episiotomy rate at RSUTH in 2019, with perineal tear rates around 1%. In contrast, a broader review by Obodo et al. (2022) in South–South Nigeria reported considerably lower episiotomy rates of 8.9% in Federal Medical Centre Yenegoa, suggesting a more selective use may be emerging. Episiotomy practice variation between studies likely reflects differences in clinical protocols, provider training, and adoption of restrictive episiotomy guidelines, which have been increasingly recommended to reduce unnecessary perineal trauma.
Documented perineal tears were uncommon (1.18% at UPTH; 0.88% at RSUTH). This suggests a low prevalence of perineal tears and aligns with Awoyesuku et al. (2020) who found that perineal tear stood at 1% in RUSTH. This finding is commendable given that the low perineal tear rates diverge from reports in other settings. For instance, Egbe et al. (2016) reported that perineal tear rates exceeding 13% in in West African countries like Cameroon. The contrast can be largely explained by higher instrumental delivery proportions in Cameroon according to Egbe et al. (2016). Methodological differences, such as varying definitions of tear severity and inclusion criteria, may also partially explain this divergence. Nonetheless, the extremely low tear rates in this study reflects careful and effective perineal protection techniques during deliveries.
In general, the total birth trauma prevalence was similar between the institutions (23.99% at UPTH and 22.56%) at RSUTH. This aggregate finding aligns with global data indicating that while severe trauma is uncommon, minor and moderate intrapartum injuries remain a significant burden. Tibebu et al. (2023) found an overall birth injury prevalence of 24.7% in Ethiopian hospitals, very close to the figures observed in the present study. The convergence across the studies suggest that birth trauma remains a multifactorial outcome shaped by both clinical interventions and broader system practices. The modest difference between the rates of birth injury in two institutions in the present study may reflect minor variations in practice rather than systemic deficiencies. Methodological differences between studies such as the precision of injury definitions and data capture quality might explain reported prevalence. Therefore, the current data supports the idea that birth trauma in the selected tertiary hospitals is mildly common with episiotomy being the most frequently documented. The low rates of perineal tears and asphyxia suggest effective clinical practice but also underscore the importance of continued quality improvement and standardised protocols to further minimise intrapartum injuries and optimise maternal–neonatal outcomes.
The existing models of care currently being used in two tertiary health institutions in Port Harcourt, Rivers State
The study finding indicated that the Physician-Led Maternity Care Model predominates in both UPTH and RSUTH reflecting a hierarchical structure in which obstetricians retain centralised decision-making authority, and midwives relegated to subordinate roles. In practice, this was evidenced by consistent reports positioning obstetricians as the final arbiters of clinical decisions, including interventions during childbirth. This suggests a medicalised culture where risk management and emergency preparedness take precedence over shared or collaborative care. Both obstetricians and midwives framed this hierarchy as essential for managing high-risk referrals and complications, thereby justifying the model’s dominance in tertiary contexts where clinical acuity is often high.
This finding resonates with broader evidence highlighting how obstetrician-led models can limit women’s involvement in decision-making. For example, a mixed-methods study by Tuohy (2025) in Ireland, reported that women under public (physician-led) care perceived lower involvement in decisions compared with midwifery-led pathways. Similarly, research in Saudi Arabia, Alruwaili et al. (2025) found that obstetrician dominance often overshadows patient preferences, restricting midwifery autonomy and women’s participation in decisions. A meta-analysis by Sriram et al. (2024) who compared obstetrician and midwife-led care found that midwife-led models were associated with fewer interventions and greater maternal satisfaction. These convergent findings illustrate that more hierarchical obstetrician-centred care may correlate with reduced shared decision-making and higher intervention rates.
Guven that all mentioned studies converge on the idea that physician dominance tends to constrain midwifery roles and limit holistic woman-centred practices, the implication of this finding is therefore significant. While physician-led care can be justified in high-risk clinical settings, it may inadvertently marginalise the relational, autonomy-supporting aspects of maternity care that are central to preventing birth trauma. Integrating more collaborative, midwife-inclusive decision-making structures could enhance both clinical safety and psychosocial outcomes.
The gaps in the existing model of care being used in the two tertiary health institutions in Port Harcourt, Rivers State
This study found that the Physician-Led Maternity Care Model at UPTH and RSUTH is characterised by systemic gaps in clinical practice, professional dynamics, and psychological care highlights deeply rooted structural limitations in how obstetric services are organised and delivered. Obstetricians and midwives articulated that over-medicalisation of low-risk births and fragmented care across antenatal, intrapartum, and postnatal stages disrupt continuity and erode meaningful patient engagement. This means that the model emphasises a biomedical, risk-averse approach at the expense of personalised, continuous care, reducing opportunities for strong clinician–patient relationships and integrated history tracking. The finding suggests that current physician-led practices may inadvertently increase unnecessary interventions, potentially heightening physical and emotional trauma for birthing women.
This pattern mirrors international evidence. A recent systematic review by Sriram et al. (2024) found that obstetrician-led care tends to involve significantly higher rates of interventions such as cesarean sections and instrumental deliveries, compared with midwife-led models. Sriram et al. (2024) added that the obstetrician-led care model does not significantly improve neonatal asphyxia and Intensive Care Unit admissions compared with the midwife-led care. Similarly, Fikre et al. (2023) reported that midwifery-led care in low- and middle-income countries was associated with reduced obstetric interventions and improved maternal and newborn outcomes relative to physician-led care. This finding suggests that less medicalised models could mitigate the very gaps identified in the current findings. Furthermore, Xu et al. (2026) reported in a meta-analysis, that midwife-led care significantly reduced maternal anxiety, depression, and fear of childbirth while improving birth outcomes. This underscores the added importance of emotional wellbeing in midwifer-led care models. Thus, the convergence across studies lies in the consistently better outcomes and lower unnecessary interventions associated with midwife-led care models compared with physician-led approaches. 
The current finding implies that reconfiguring care delivery to incorporate continuity, shared decision-making, and emotional support could reduce trauma risk. Physician-led models should be complemented by team-based, woman-centred frameworks that decentralise decision-making, value midwifery autonomy, and integrate psychosocial care. Such a reconfiguration will the physical trajectories of birth alongside the emotional experiences that contribute to birth trauma.
The new Birth Trauma Prevention model of care developed to cover the gaps in the existing models of care being used in two tertiary health institutions in Port Harcourt, Rivers State
The present study successfully developed a new Birth Trauma Prevention Framework structured around the Donabedian Structure–Process–Outcome (SPO) model. This framework visually organises core elements of maternity care into foundational structures (e.g., capacity, governance, continuity, environment, and risk context), interrelated care processes (clinical practices, communication, respectful care, trauma-informed practices), and delineated outcomes (reduced physical and psychological birth trauma). The finding underscores a systems-based approach to birth trauma prevention, emphasising that quality outcomes emerge not simply from isolated clinical actions but from the interaction between enabling conditions and enacted care processes. This conceptualisation resonates with the broader understanding of quality maternity care, where systemic readiness and relational practices must converge to reduce adverse maternal experiences.
Comparatively, Koç and Oğlak (2025) found that respectful maternity care which is an element captured in the present model’s “respectful and supportive care behaviours” is strongly and negatively correlated with mothers’ perception of birth trauma (r = –0.864, p < .001) in a large sample of Turkish women. This convergence supports the Process domain emphasis on respectful communication, autonomy support, and trauma-informed practices as critical to mitigating trauma perceptions. The strong negative correlation suggests that improving interpersonal care processes can significantly buffer the emotional sequelae of childbirth, affirming the present model’s pathway from Process to Psychological Outcomes. Barrett et al. (2025) also identified that multi-component antenatal and intrapartum interventions, including psychological education and continuous supportive care, show promise in preventing psychological trauma after childbirth. Their findings align with the model’s inclusion of both clinical and psycho-educational care processes as preventive mechanisms for adverse outcomes.
While the present model is largely congruent with existing evidence regarding the importance of midwifery support, communication, and trauma-informed practices, there are areas where empirical evidence emphasises additional complexity. For example, MacMillan et al. (2026) systematically reviewed antenatal interventions for childbirth-related PTSD and found that although interventions such as childbirth planning and psychoeducation are associated with improved self-efficacy and reduced PTSD symptoms, methodological limitations persist across studies. This suggests that while the present model’s Process elements are valid, empirical support for specific intervention components remains emergent rather than definitive. Such divergence likely reflects variations in study design, intervention fidelity, and measurement approaches across the literature.
Another convergent finding emerges from research underscoring the role of social context and perinatal support in trauma outcomes. Basile-Ibrahim et al. (2024) found that negative birth experiences and mistreatment by maternity care teams are positively associated with postpartum PTSD symptoms, whereas supportiveness and continuity (such as birth companion presence) have protective effects. This supports the present framework’s integration of structural determinants (for example: continuity of care) and relational behaviours (for example: supportive care) as mechanisms influencing outcomes. Divergences in contextual emphasis across studies often stem from methodological variations in designs such as cross-sectional perceptions versus longitudinal outcomes, or differing cultural settings influencing care expectations and trauma thresholds.
Taken together, the model’s emphasis on interconnected structure and process variables leading to measurable outcomes clearly reflects the emergent consensus in the literature that reflects that birth trauma prevention requires integrated, multi-level strategies that address system readiness, respectful care practices, and proactive psychosocial support. The implications are significant for policy and practice. For example, maternity services should prioritise trauma-informed education, governance frameworks that embed respectful care norms, and continuity of care to reduce both physical and psychological sequelae. The findings also suggest a need for further empirical testing of specific Process interventions to strengthen evidence-based application and refine the model’s predictive and operational utility.
The construct validity of the new Birth Trauma Prevention model of care
The construct validation finding for the newly developed Birth Trauma Prevention Model showed an overall Validity Index of 0.89, exceeding the accepted threshold of 0.80. This means the model has substantial expert support for accurately reflecting the underlying constructs. The unanimous agreement on relevance (1.00) and applicability (1.00) indicates that the experts (Professors) viewed the model as both pertinent to current maternity care practice and realistically implementable in tertiary hospital settings. However, the slightly lower agreement on clarity (0.67) suggests that there may be aspects of the model’s presentation or conceptual relationships that require refinement for better comprehension.
These findings mirror patterns seen in other recent validation studies. For example, the Validation of the City Birth Trauma Scale–Norwegian version by Haga et al. (2026) demonstrated adequate psychometric properties for assessing childbirth-PTSD (Validity 0.90). This finding suggests strong construct validity of items related to trauma outcomes. Similarly, Nie et al. (2022) conducted validation of the Chinese version of the City Birth Trauma Scale and reported aceptable construct validity of 0.87. This finding suggests that expert and statistical validation processes can yield sound measurement tools. Additionally, Dhakal et al. (2025) developed a respectful maternity care assessment tool using expert review and confirmed validity (0.89) through structured expert feedback.
The convergence with these studies suggests that expert appraisal and structured validation processes generally produce robust tools when careful item selection, expert consensus, and quantitative indices guide development. The clarity challenge in the current model is expected but could be further invedtigated in future studies by cconducting a confirmatory factor analysis. Nie et al. (2022) acknowledged that confirmatory factor analysis can clarify dimensional structure and improve model clarity. Nontheless, the current model’s clarity issue may reflect inherent complexity with individual assesor differences during validation rather than conceptual weakness.
This finding implies that while the model is conceptually sound and relevant, further attention to how its components are communicated and visually structured is necessary. Doing so will enhance user uptake, comprehension, and practical utility among clinicians, educators, and researchers working to prevent birth trauma.
Conclusion
This study demonstrated that the newly developed Birth Trauma Prevention Model possesses strong construct validity, confirming its theoretical and practical relevance within tertiary maternity care contexts. The overall Construct Validity Index of 0.89 indicates that the model effectively captures the multidimensional factors contributing to birth trauma, encompassing structural, procedural, and psychosocial domains. Expert appraisal revealed unanimous agreement on both relevance and applicability, suggesting that the model is well-aligned with contemporary maternity care priorities and is realistically implementable in clinical practice. These results underscore the robustness of the model as a conceptual framework capable of guiding both clinical practice and further research on birth trauma prevention.
The slightly lower consensus regarding clarity highlights areas where the model’s visual presentation or articulation of component interactions may require refinement. However, it did not undermine the overall validity of the framework but rather indicates the inherent complexity of integrating diverse clinical, psychosocial, and system-level factors into a single operational model. Comparisons with recent validation studies in the field indicate that expert-driven assessment remains a reliable method for confirming conceptual soundness, though minor adjustments in clarity and communication are often necessary to facilitate practical uptake and comprehension. In general, the study establishes that the Birth Trauma Prevention Model is methodologically sound, contextually appropriate, and theoretically grounded. It provides a comprehensive approach to understanding and mitigating factors that contribute to birth trauma. 
Recommendation
The framework integrates structural, process, and outcome dimensions, thereby offering a holistic tool for mapping interventions and supporting healthcare providers in delivering safer, psychologically informed maternity care. The evidence indicates that the model is ready for further application in practice-based testing and evaluation. Collectively, these recommendations emphasise a coordinated, multi-level approach where policy directives, clinical application, and evidence generation are integrated to enhance the model’s effectiveness, improve maternal and neonatal outcomes, and reduce the prevalence of birth trauma across tertiary healthcare settings.
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