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Management of Ectopic Pregnancies by Healthcare Practitioners in Southeast Nigeria: A Mixed-Method Study


ABSTRACT
Background: Ectopic pregnancy remains a significant cause of early maternal illness and death in low-resource settings, where challenges in timely diagnosis and proper treatment continue to limit outcomes. Understanding how healthcare practitioners manage ectopic pregnancies, as well as the system-level factors that influence clinical decisions, is crucial for improving the quality of care. This study examined practitioner-level knowledge and practice, facility readiness, diagnostic and treatment patterns, and the contextual barriers affecting the management of ectopic pregnancies in Abia State, Nigeria.
Methods: A mixed methods design was used, combining a cross-sectional survey of 150 healthcare practitioners, a retrospective review of eighty-seven confirmed ectopic pregnancy cases, and qualitative interviews with sixteen key informants. Eligible practitioners were selected through simple random sampling, while all eligible clinical records within the review period were assessed. Quantitative data captured practitioner characteristics, diagnostic and treatment practices, and patient outcomes. Facility readiness was assessed using a structured checklist. Qualitative interviews explored decision-making processes and contextual challenges. Quantitative data were analysed with descriptive statistics, chi-square tests, correlation analysis, and logistic regression. Qualitative data were analysed thematically.
Results: Among the practitioners surveyed, 38.7% demonstrated good guideline-compliant practice, and training within the last three years showed a strong, independent association with good practice. Facility readiness, years of experience, and frequency of managing ectopic cases also correlated positively with practice scores. Among the eighty-seven reviewed instances, abdominal pain was the most common presenting symptom, and transvaginal ultrasound provided the primary mode of diagnosis. Surgical management dominated, with salpingectomy accounting for most procedures. Two maternal deaths were recorded. The mean time from presentation to diagnosis was 18.4 hours, and delays were more pronounced among medically managed cases. Qualitative findings identified limited round-the-clock imaging, irregular methotrexate availability, staff training gaps, and weak referral pathways as major barriers to optimal care.
Conclusion: Management of ectopic pregnancy in the study setting is shaped by a complex interaction of practitioner expertise, facility capacity, and systemic constraints. Strengthening routine training, improving imaging and medication availability, and instituting standardised protocols may enhance adherence to evidence-based practice and improve maternal outcomes.
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INTRODUCTION
Ectopic pregnancy occurs when a fertilized ovum implants outside the endometrial cavity, most commonly in the fallopian tube (Onyemereze et al., 2024). It is a potentially life-threatening condition in the first trimester because of the risk of tubal rupture and haemorrhage. Diagnosis and clinical decision-making draw on a combination of clinical assessment, serial serum beta human chorionic gonadotropin measurement, and transvaginal ultrasound, and management options include expectant care, medical therapy with methotrexate, and surgical intervention. Choice of treatment depends on hemodynamic stability, size and location of the ectopic, serum beta hCG level, and the woman’s desire for future fertility (Mullany et al., 2023).
Worldwide, ectopic pregnancy remains an important cause of first-trimester morbidity and a contributor to maternal mortality where access to early diagnosis and definitive care is limited. High-quality reviews and national guidelines emphasize early detection and a structured approach to management to reduce complications (Mullany et al., 2023).
In Nigeria, the literature shows substantial regional variation in incidence, timing of presentation, treatment modality and outcome. Several tertiary hospitals have reported increases in case numbers and persistently high proportions of patients presenting late, with many requiring emergency surgical treatment and blood transfusion. These patterns are reflected in case series from teaching hospitals, including Lagos and centres in the south east, where late presentation, predominant use of surgical management and nontrivial case fatality rates have been reported. Those institutional studies illustrate how delays in care and constrained resources shape outcomes in routine clinical practice (Olamijulo et al., 2020).
Known risk factors documented in both international and Nigerian studies include prior tubal damage from pelvic inflammatory disease, prior pelvic surgery, previous ectopic pregnancy, assisted reproductive techniques, and induced abortion. In many low and middle-income settings, a high prevalence of sexually transmitted infections and limited access to early pregnancy care increase the probability that women will present with advanced or complicated ectopic pregnancies. Several Nigerian investigations have highlighted associations between Chlamydia exposure and ectopic implantation, supporting the role of infection and pelvic inflammatory disease in the local epidemiology (Mbamba et al., 2020). 
Diagnostic algorithms depend on a combination of history, physical examination, quantitative beta hCG trends and transvaginal ultrasound findings. When an ectopic is identified and the patient is stable, three broad options exist. Expectant management may be appropriate for selected patients with falling or very low beta hCG levels. Medical therapy with methotrexate is effective for many unruptured tubal ectopics and offers fertility-preserving, low-resource use treatment when used according to protocol. Surgical management by laparoscopy or laparotomy remains the mainstay for ruptured ectopic pregnancy, for hemodynamic instability, or when conservative approaches are contraindicated. Recent systematic reviews and comparative studies continue to refine eligibility criteria for medical therapy and to compare single-dose and multi-dose methotrexate protocols, with encouraging evidence that medical management can be safely expanded in appropriate cases (Mullany et al., 2023).
Clinical practice across Nigeria is shaped by availability of trained personnel, diagnostic equipment, blood transfusion services, capacity for laparoscopy, and local policy or guideline uptake. Several Nigerian series report that surgical treatment remains overwhelmingly more common than methotrexate use, often because patients present late or because facilities and follow up systems for medical management are lacking. Where free maternity services, improved referral pathways or enhanced diagnostic capacity have been introduced, studies document earlier presentation and better outcomes. These findings point to the importance of both community-level factors that determine when women seek care and facility-level capabilities that determine what treatment is offered (Osegi et al., 2020).
Abia State, like other parts of South-East Nigeria, has tertiary and secondary facilities that receive women with complicated early pregnancy. Local audits and hospital-based reviews from the region show that ectopic pregnancy continues to present common diagnostic and therapeutic challenges. Published work from Umuahia and nearby centres documents the local spectrum of risk factors, modes of presentation and therapeutic approaches, but there is a limited recent, focused appraisal of how healthcare practitioners decide between expectant, medical and surgical management in routine clinical care, how guideline recommendations are interpreted locally, and what system-level barriers affect adherence to best practice. Understanding practitioners’ knowledge, attitudes and resource constraints is critical because management decisions affect immediate morbidity and mortality, future fertility and health system costs (Eke et al., 2022).
Key gaps in the published literature justify a practitioner-focused study in Abia State. First, much of the available regional data are retrospective case series that describe patient characteristics and outcomes but do not systematically explore practitioner decision-making or facility readiness. Second, evolving evidence about expanding indications for medical management with methotrexate has not been matched with studies of local practice patterns and barriers to safe implementation. Third, the contribution of delayed presentation, referral delays and shortages in emergency surgical capacity to adverse outcomes in this geography needs contemporary quantification. Finally, given the high maternal mortality burden in Nigeria and persistent system constraints, a study that links practitioner perspectives to observed management patterns can identify actionable interventions to reduce morbidity and improve reproductive health outcomes (Olamijulo et al., 2020). 
This study aims to describe how healthcare practitioners in Abia State assess and manage ectopic pregnancies, to identify knowledge gaps and service constraints that influence treatment choices, and to propose feasible clinical and systems-level recommendations to improve adherence to evidence-based care. Findings are expected to inform training priorities, guideline dissemination, resource allocation for diagnostics and blood services, and strategies to increase safe use of medical management where appropriate. In the longer term, better alignment of practitioner practice with evidence-based pathways may reduce the incidence of rupture, lower case fatality, preserve fertility and lessen the overall burden on tertiary surgical services.
Materials and Methods
Study Design 
This study employed a mixed methods design that integrated a quantitative cross-sectional survey of healthcare practitioners, a retrospective review of clinical records of ectopic pregnancies, and qualitative interviews with key informants. Using this approach allowed the team to quantify prevailing patterns of diagnosis and management while also gaining deeper insight into the reasons behind clinical decisions, contextual constraints, and resource related limitations within the hospital setting (Akwuruoha & Airaodion, 2025). The quantitative and qualitative components were carried out concurrently. Findings from all components were triangulated to improve the validity and reliability of the results.
Study Area
The study was conducted at Abia State University Teaching Hospital in Aba, Abia State, Nigeria. The hospital is a major tertiary referral centre that provides emergency obstetric and gynaecological services for residents of Aba metropolis and neighbouring communities. ABSUTH serves as a teaching and training facility for medical students, resident doctors, nurses, and allied health professionals. It has a dedicated obstetrics and gynaecology department with an emergency unit, ultrasound services, theatre complex, intensive care support, and a blood bank. The hospital is the primary referral point for complicated early pregnancy cases in the region. All data collection activities were restricted to the obstetrics and gynaecology department, emergency care unit, theatre complex, and diagnostic units that manage ectopic pregnancy cases.
Study Population
The study involved three categories of participants and data sources. The first category consisted of healthcare practitioners who directly manage early pregnancy complications. These included consultant obstetricians, resident doctors, medical officers, general practitioners posted to the obstetrics unit, nurse midwives, and sonographers. The second category comprised clinical records of women who had a confirmed diagnosis of ectopic pregnancy during the review period (July 2023 to June 2025). The third category included senior clinicians, departmental leaders, and selected maternal health decision makers who participated in qualitative interviews.
Eligibility criteria
Inclusion criteria for healthcare practitioners
Healthcare practitioners were eligible if they were actively employed in the obstetrics and gynaecology department or relevant emergency and diagnostic units of ABSUTH, had routine clinical responsibility for managing pregnant women, had at least six months of continuous service in the hospital, and provided written informed consent.
Exclusion criteria for healthcare practitioners
Practitioners who had purely administrative responsibilities, as well as students and trainees without independent clinical decision-making roles, were excluded.
Eligibility criteria for the clinical record review
Clinical records were included if they documented a diagnosis of ectopic pregnancy confirmed through clinical assessment, ultrasound imaging, operative findings, or histopathology reports. Only records within the defined two-year review period were considered eligible.
Sample size determination
Provider survey
For the quantitative arm, sample size was calculated based on Cochran’s formula for cross-sectional studies, following the methodology described by Akwuruoha et al. (2025):
n = 	 
The formula components are defined as follows:
· n represents the minimum required sample size.
· Z is set at 1.96, corresponding to a 95% confidence level.
· P denotes the estimated proportion of healthcare professionals with adequate knowledge and appropriate management of ectopic pregnancy (assumed at 50% due to lack of prior data in the setting, to maximize sample size).
· e signifies the allowable margin of error, fixed at 5% (0.05).
· q = 1 - p
Substituting values:
P = 50% = 0.5
q = 1 – 0.5
= 0.5
n =   = 384
Since the total number of eligible healthcare professionals in ABSUTH was less than 10,000, the finite population correction formula described by Ezirim et al. (2025) was applied:
nf = 
Where N is the total population of eligible healthcare professionals in the hospital (estimated at 210).
nf =  = 136
Allowing for a 10% non-response rate, the final sample size was 150 participants.
Record Review
The study aimed to include all available cases of ectopic pregnancy recorded within the two-year period. Where the volume of cases exceeded the capacity for detailed review, systematic sampling was applied. A minimum threshold of 3000 records was targeted to ensure adequate estimation of diagnostic timelines, management practices, and outcomes.
Sampling Strategy
Practitioner Selection
Lists of eligible practitioners were obtained from the heads of units. Simple random sampling was applied where practitioner numbers exceeded the allocated sample. In units with fewer eligible practitioners, all were invited to participate.
Clinical Record Selection
Eligible records were identified from the gynaecology ward admission register, emergency unit register, ultrasound register, theatre logbook, and pathology records. When the number of eligible records exceeded the target, systematic sampling was employed using a fixed interval calculated from the total number of eligible records.
Qualitative Sampling
Purposive sampling was employed to select key informants knowledgeable about policy, service delivery, and departmental operations. Interviews continued until thematic saturation was achieved. Saturation was reached after sixteen interviews.
Data Collection Instruments
Quantitative Practitioner Questionnaire
A structured and interviewer-administered questionnaire was used to collect information from practitioners. It captured demographic characteristics, years of clinical experience, training background, familiarity with ectopic pregnancy guidelines, diagnostic approaches, treatment preferences, perceptions of institutional capacity, and barriers to optimal management. Practice-related items were scored using a guideline-based checklist, and total practice scores were grouped as good practice at seventy five percent or more, fair practice between fifty and seventy four percent, and poor practice below fifty percent.
Retrospective Abstraction Form
A standardised data abstraction form was used to collect information from clinical records. Extracted variables included patient demographics, presenting complaints, vital signs at presentation, diagnostic investigations, imaging findings, time from presentation to diagnosis, time from diagnosis to surgical or medical management, intraoperative findings, complications, blood transfusion requirements, duration of admission, and maternal outcome at discharge.
Facility Assessment Checklist
A structured checklist was used to assess ABSUTH's readiness to manage ectopic pregnancies. This included the availability of trained sonographers, functioning ultrasound machines, serum beta hCG testing capacity, emergency theatre readiness, availability of methotrexate, blood bank capacity, and availability of an efficient referral system.
Qualitative interview guide
A semi-structured guide directed key informant interviews. Topics explored included decision-making processes, adherence to clinical guidelines, perceived limitations in diagnosis and treatment, workload-related constraints, system-level challenges, and recommendations for improving ectopic pregnancy care.
Pilot testing and training
All instruments were piloted at the General Hospital, Aba. Feedback from the pilot was used to refine the clarity, order, and completeness of the tools. Data collectors were trained for two days on study objectives, research ethics, interviewing techniques, record abstraction methods, use of electronic data capture devices, and data security procedures. Training involved practical demonstrations and inter-rater reliability checks.
Data Collection Procedures
Practitioner interviews were carried out in quiet spaces within the hospital to ensure privacy and minimise interruptions. Clinical record abstraction was conducted by trained abstractors under supervision. Facility assessment was performed during site visits and involved direct observation and verification with responsible staff. All key informant interviews were audio recorded with permission and transcribed verbatim. Electronic tablets were used for all quantitative data collection, and data were synchronised daily to secure encrypted servers. Any paper-based forms were stored in locked cabinets and double-entered into the electronic database.
Data management and quality control
Supervisors reviewed completed tools each day to check for errors or omissions. Ten percent of practitioner questionnaires and clinical records were reabstracted independently to assess consistency, and discrepancies were resolved through consensus. Electronic datasets were checked for missing values, outliers, and logical inconsistencies before analysis. All identifying information was removed prior to merging datasets for analysis.
Data analysis
Quantitative analysis
Data were analysed using SPSS version 25. Descriptive statistics summarised practitioner characteristics, facility readiness indicators, diagnostic patterns, treatment approaches, and patient outcomes. Categorical variables were presented as frequencies and percentages. Continuous variables were summarised using means with standard deviations. Associations between practitioner characteristics and guideline-compliant practice were assessed using the chi-square. Logistic regression was used to identify predictive factors for good practice. Variables with a p-value less than 0.2 in bivariate analysis entered the multivariable model. Adjusted odds ratios with 95% confidence intervals were calculated. For clinical records, time-related variables were compared across management groups using t-tests. Complication and mortality rates were presented with confidence intervals.
Qualitative analysis
Transcripts were read repeatedly to ensure familiarisation. Coding was conducted line by line, and a codebook was developed to guide the process. Two researchers coded all transcripts independently, and differences were harmonised through discussion. Themes were generated by identifying recurring patterns across coded data, and representative quotations were selected to support major thematic findings.
Operational Definitions
Ectopic pregnancy was defined as a confirmed extra-uterine pregnancy diagnosed through clinical evaluation, ultrasound findings, operative confirmation, or histopathological analysis. Guideline-compliant management referred to adherence to a composite checklist based on national and international recommendations for diagnosis and treatment of ectopic pregnancy.
Ethical considerations
Written informed consent was obtained from all practitioners and key informants. For the record review, the ethics committee approved a waiver of individual patient consent since no direct interaction with patients occurred. All patient identifiers were removed during data extraction. Data were stored securely and reported only in an aggregated form to ensure confidentiality.
RESULTS & DISCUSSION
A total of 150 practitioners participated in the study, with males forming a slight majority at 54.7% and females at 45.3%. Most respondents were between 30 and 49 years of age, while the distribution of professional cadres showed that nurse midwives, resident doctors and consultants were the most represented groups. The mean clinical experience was about nine years, and roughly one-third fell into the less than five years or more than ten years categories. Only 42% had received formal training on ectopic pregnancy management within the last three years (Table 1).
Knowledge and attitude assessments showed mixed levels of familiarity with national guidelines. A little over half agreed or strongly agreed that they were familiar with the national ectopic pregnancy guideline, although about a quarter disagreed. Confidence in diagnosis followed a similar pattern, with just above half expressing confidence, while a smaller proportion reported low confidence. Perceptions of institutional capacity were more varied, and almost two in five respondents felt their facilities were not adequately equipped for ectopic pregnancy care (Table 2).
Practice scores based on the guideline checklist indicated that 38.7% demonstrated good practice, 44% fell into fair practice, and 17.3% showed poor practice. These distributions are illustrated in Figure 1.
Facility readiness varied considerably across the eight assessed units. While most units had functioning ultrasound services, trained sonographers and dependable blood bank support, only half had methotrexate routinely available, and fewer than four in ten had a dedicated ectopic management protocol. All units had emergency theatre access within thirty minutes (Table 3).
Clinical records from 87 patients revealed that abdominal pain was the most common presenting symptom, followed by vaginal bleeding. Transvaginal ultrasound was the dominant method of diagnosis and seven in ten patients were hemodynamically stable at presentation. The median time from presentation to diagnosis was eight hours (Table 4).
Surgical management was the primary treatment in nearly three-quarters of the cases, with salpingectomy being the most common procedure. Blood transfusion was required in about one-third of cases, and maternal mortality was low at just over 2%. The average hospital stay was roughly five days (Table 5). Comparison of time intervals showed that patients managed surgically had quicker diagnosis to treatment times but greater blood loss and longer hospital stay compared with those managed medically or expectantly (Table 6).
Correlation analyses demonstrated that practice scores increased with greater clinical experience, higher facility readiness scores and the number of ectopic cases previously managed, while age did not show a significant correlation (Table 7). Chi-square tests revealed significant associations between guideline-compliant practice and practitioner cadre, recent formal training and facility factors such as availability of functioning ultrasound. Hemodynamic stability at presentation was strongly associated with the need for blood transfusion (Table 8).
Multivariable logistic regression confirmed that recent training and higher facility readiness remained independent predictors of good practice. Clinical experience also maintained a modest but significant effect, while sex and practitioner cadre were not statistically significant after adjustment (Table 9).
Outcomes among ectopic pregnancy cases showed that complications were relatively low, with most patients discharged home in stable condition. Blood transfusion remained the most frequent intervention (Table 10).
Qualitative interviews reinforced the quantitative findings. Respondents highlighted delays in diagnosis due to inconsistent imaging availability, methotrexate stockouts, training gaps and referral delays from peripheral facilities. They also pointed to strengths, including responsive emergency theatre teams and functional blood bank services. Calls for written protocols and regular audits were widely echoed (Table 11).

Table 1: Practitioner sociodemographic characteristics
	Variable
	Frequency (n = 150)
	Percentage (%)

	Sex
	
	

	Male
	82
	54.67

	Female
	68
	45.33

	Age group (years)
	
	

	<30
	22
	14.67

	30 to 39
	57
	38.00

	40 to 49
	45
	30.00

	≥50
	26
	17.33

	Professional cadre
	
	

	Consultant obstetrician
	28
	18.67

	Resident doctor
	44
	29.33

	Medical officer
	20
	13.33

	Nurse midwife
	46
	30.67

	Sonographer
	12
	8.00

	Years of clinical experience
	Mean 8.72 ± 6.31 years
	—

	Experience category
	
	

	<5 years
	52
	34.67

	5 to 10 years
	46
	30.67

	>10 years
	52
	34.67

	Received formal training on ectopic pregnancy management in the past 3 years
	
	

	Yes
	63
	42.00

	No
	87
	58.00



Table 2: Practitioners’ knowledge, attitudes and guideline familiarity 
	Variable
	Response category
	Frequency (n)
	Percentage (%)

	Familiar with the national ectopic pregnancy guideline
	Strongly agree
	35
	23.33

	
	Agree
	48
	32.00

	
	Neutral
	32
	21.33

	
	Disagree
	19
	12.67

	
	Strongly disagree
	16
	10.67

	Confidence in diagnosing ectopic pregnancy
	Strongly agree
	28
	18.67

	
	Agree
	56
	37.33

	
	Neutral
	30
	20.00

	
	Disagree
	20
	13.33

	
	Strongly disagree
	16
	10.67

	Perceived institutional capacity adequate for ectopic care
	Strongly agree
	17
	11.33

	
	Agree
	42
	28.00

	
	Neutral
	33
	22.00

	
	Disagree
	31
	20.67

	
	Strongly disagree
	27
	18.00



Note: Likert scale coded 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree.



Figure 1: Practitioner practice categories based on the guideline checklist

Table 3: Facility readiness indicators (units assessed n = 8)
	Facility item
	Frequency (units with item)
	Percentage

	Functioning ultrasound available in the unit
	7
	87.50

	Trained sonographer available on duty
	6
	75.00

	Serum beta hCG testing available on site
	5
	62.50

	Methotrexate routinely available
	4
	50.00

	Emergency theatre is readily available within 30 minutes
	8
	100.00

	Adequate blood bank capacity for obstetric emergencies
	6
	75.00

	Structured referral pathway documented
	5
	62.50

	Dedicated ectopic management protocol available
	3
	37.50



Table 4: Clinical presentation and diagnostic features among ectopic cases (records n = 87)

	Variable
	Frequency
	Percentage

	Presenting complaint
	
	

	Abdominal pain
	72
	82.76

	Vaginal bleeding
	58
	66.67

	Syncope or presyncope
	9
	10.34

	Shoulder tip pain
	7
	8.05

	Incidental finding on scan, asymptomatic
	5
	5.75

	Method of diagnosis
	
	

	Transvaginal ultrasound positive
	68
	78.16

	Clinical diagnosis without imaging
	12
	13.79

	Operative or histopathological confirmation
	7
	8.05

	Hemodynamic status at presentation
	
	

	Stable
	61
	70.11

	Unstable
	26
	29.89

	Time from presentation to diagnosis
	
	

	Mean time (mean ± SD)
	18.4 ± 22.7 hours
	Not applicable

	Median time (with IQR)
	8.0 hours (IQR 4.0 to 24.0)
	Not applicable



Table 5: Management Modalities and Operative details among ectopic cases 
	Variable
	Frequency (n = 87)
	Percentage (%)

	Primary management type
	
	

	Surgical
	64
	73.56

	Medical therapy (single or multi-dose methotrexate)
	13
	14.94

	Expectant management
	10
	11.49

	Details among surgical cases (n = 64)
	
	

	Salpingectomy
	49
	76.56

	Salpingostomy
	9
	14.06 

	Laparotomy for massive hemoperitoneum
	6
	9.38 

	Clinical outcomes
	
	

	Blood transfusion required
	31
	35.63

	ICU admission
	4
	4.60

	Reoperation during admission
	2
	2.30

	Maternal death
	2
	2.30

	Length of hospital stay
	4.8 ± 3.7 days
	Not applicable



Table 6: Time intervals by management group (n = 87); continuous variables shown as mean ± SD
	Variable
	Surgical group (n = 64)
	Medical/Expectant group (n = 23)

	Time from presentation to diagnosis (hours)
	16.5 ± 18.9
	24.2 ± 30.6

	Time from diagnosis to definitive management (hours)
	5.8 ± 6.2
	36.4 ± 48.8

	Estimated blood loss (mL)
	820 ± 540
	95 ± 40

	Length of stay (days)
	5.6 ± 4.0
	2.1 ± 1.3


Results are presented in mean ± SD
Table 7: Bivariate correlation analysis (Pearson r) between key continuous variables 
	Variables compared
	Pearson r
	p-value

	Years of clinical experience vs practice score
	0.34
	<0.001

	Facility readiness composite score vs practice score
	0.41
	<0.001

	Number of ectopic cases seen per clinician (self-reported) vs practice score
	0.28
	0.001

	Age (years) vs practice score
	0.12
	0.14



Table 8: Chi-square tests of association
	Comparison
	Test statistic (chi-square)
	Degrees freedom
	p-value

	Cadre of practitioner vs guideline-compliant practice (Good vs Not Good)
	14.94
	4
	0.005

	Received ectopic training in the last 3 years vs good practice
	46.81
	1
	<0.001

	Availability of functioning ultrasound in the unit vs facility perceived adequate (Yes/No)
	5.12
	1
	0.024

	Hemodynamic status at presentation (stable vs unstable) vs requirement for blood transfusion
	39.20
	1
	<0.001



Table 9: Multivariable logistic regression for predictors of good practice (dependent variable: good practice, yes = 1) among practitioners
	Predictor
	Crude OR (95% CI)
	p value
	Adjusted OR (95% CI)
	p-value

	Years of clinical experience (per year)
	1.05 (1.02–1.09)
	0.003
	1.04 (1.01–1.08)
	0.012

	Received ectopic training last 3 years (Yes vs No)
	14.23 (6.37–31.79)
	<0.001
	10.12 (4.20–24.38)
	<0.001

	Cadre: Consultant vs reference (medical officer)
	2.50 (1.10–5.68)
	0.029
	2.10 (0.86–5.08)
	0.10

	Facility readiness composite score (per unit increase)
	1.35 (1.14–1.60)
	0.001
	1.29 (1.07–1.56)
	0.007

	Sex (Male vs Female)
	1.12 (0.61–2.07)
	0.72
	1.03 (0.54–1.98)
	0.94



Table 10: Record outcomes and complications among ectopic cases
	Outcome/complication
	Frequency
	Percentage

	Any intraoperative complication documented
	18
	20.69

	Blood transfusion given
	31
	35.63

	Postoperative infection
	7
	8.05

	Need for ICU care
	4
	4.60

	Reoperation
	2
	2.30

	Maternal death during admission
	2
	2.30

	Discharged home stable
	80
	91.95



Table 11: Qualitative findings from key informant interviews (n = 16)
	Major theme
	Number of respondents mentioning the theme
	Paraphrased Quotation

	Delays in diagnosis due to limited round-the-clock imaging
	12
	"Most delays happen at night when the ultrasound service is not fully available"

	Medication stockouts and intermittent methotrexate availability
	10
	"There are times we do not have methotrexate so surgery becomes the only option"

	Staff training gaps and need for refresher courses
	13
	"Many junior staff have not had hands-on training on early pregnancy scanning"

	Referral system and transport barriers from peripheral centres
	9
	"Patients arrive late from the referring hospitals because there is no quick referral transport"

	Strengths: dedicated emergency theatre and blood bank support
	6
	"The theatre team responds quickly once the patient reaches us"

	Recommendation: protocol development and audits
	11
	"We need a written protocol and regular audits to improve adherence"



Ectopic pregnancy remains a significant cause of maternal morbidity and mortality in Nigeria, particularly in settings where diagnostic capacity, timely decision making and resource availability are variable. Understanding how healthcare practitioners diagnose and manage ectopic pregnancies is essential for improving outcomes. This study examined practitioners’ knowledge, clinical practices and facility readiness, and reviewed clinical outcomes of ectopic pregnancies managed at a major tertiary centre in Abia State.
The mix of cadres in our sample, with consultant obstetricians, resident doctors, medical officers, nurse midwives, and sonographers represented, mirrors staffing patterns reported in tertiary and referral facilities in Nigeria. The finding that 42% of practitioners had received formal ectopic management training in the last three years, while 58% had not, is consistent with studies showing uneven access to structured refresher training and simulation-based skills updates across low and middle-income settings. Training interventions, including simulation and case-based teaching, have been shown to increase clinician confidence and technical ability in early pregnancy assessment and emergency response; our quantitative result that recent training had the largest effect on guideline-compliant practice echoes these intervention studies and supports continuing professional development as a high-yield strategy (Verhaeghe et al., 2020). 
Although a majority of respondents agreed or strongly agreed that they were familiar with national guidelines, a sizable minority were neutral or disagreed. This mixed picture aligns with prior reports that guideline awareness does not always translate into consistent practice, especially where protocols are absent at the unit level or where staff turnover and limited structured supervision occur. The strong association we observed between recent training and good practice suggests that active, hands-on training both raises awareness and helps convert knowledge into repeatable clinical actions. Our multivariable model, which retained training and facility readiness as independent predictors of good practice, supports the notion that knowledge and systems must advance together (Madder et al., 2024).
Transvaginal ultrasound accounted for about 78 percent of diagnoses in our case series, and the median time from presentation to diagnosis was eight hours. These findings are consistent with the established role of TVUS as the principal diagnostic tool for ectopic pregnancy and with prior work reporting high sensitivity and specificity when transvaginal scanning is available and operator skill is adequate. At the same time, our qualitative data and facility assessment reveal real constraints: many units lacked round-the-clock imaging cover and some scans were unavailable out of hours. Studies from sub-Saharan Africa and other low resource settings document similar barriers to continuous ultrasound access, and show that limited imaging availability contributes to delayed diagnosis and higher rates of operative management. Our observed delays from diagnosis to definitive management, particularly among patients managed non-surgically, are plausibly tied to these capacity shortfalls and to referral and logistical delays captured in interviews (Shetty et al., 2014).
Surgical treatment accounted for nearly three-quarters of primary management choices in our series, with salpingectomy the most frequent procedure. Medical management with methotrexate was used far less often, and expectant care was uncommon. This predominance of surgery has been described repeatedly in tertiary centres in Nigeria and other low-resource contexts where late presentation, diagnostic uncertainty, limited access to timely serial β-hCG testing, and intermittent methotrexate supply make conservative management less feasible. The substantially higher estimated blood loss, longer time to definitive management, greater length of stay, and increased requirement for blood transfusion among surgically managed patients in our data underline the clinical and system-level costs of a surgery-dominant management profile. Evidence from comparative studies shows that, when used in appropriately selected, stable patients with low and declining β-hCG, methotrexate offers reduced morbidity and shorter hospitalization; however, its success depends on careful case selection, reliable follow-up, and drug availability, conditions not uniformly met in our setting (Habib et al., 2025). 
Our facility audit showed that functioning ultrasound and emergency theatre access were broadly present, which is a key strength. Nevertheless, only half of the units routinely stocked methotrexate, and fewer than 40% had a dedicated ectopic management protocol. Qualitative interviews repeatedly mentioned intermittent methotrexate stockouts and lack of written protocols. These findings mirror reports from other African settings documenting supply chain fragility and variable adoption of local protocols for early pregnancy complications. Facility readiness correlated positively with practitioner practice scores in our analyses, indicating that investments in equipment, reliable drug supply, and local protocols can materially improve alignment with best practice (Stewart et al., 2020). 
Time intervals differed markedly by management approach. The surgical group had a shorter mean time from presentation to diagnosis but a much shorter interval from diagnosis to definitive management, reflecting the pathway for patients who require urgent operative intervention. The medical/expectant group had longer delays between diagnosis and treatment, consistent with the need for serial monitoring and decision-making; however, some of that delay may represent avoidable system inefficiency rather than deliberate conservative management. The intraoperative complication rate, transfusion rate, need for ICU care, and a small but tragic number of maternal deaths underscore the high stakes of ectopic pregnancy in resource-limited settings. Comparative outcome data from other Nigerian and regional tertiary centres report similar complication and mortality ranges, where late presentation and resource constraints persist. Prompt recognition, rapid transfusion capability, and streamlined pathways for timely surgery remain essential to reducing morbidity and mortality (Sefogah et al., 2020). 
The positive correlations between years of clinical experience, number of ectopic cases seen per clinician, facility readiness, and higher practice scores highlight both individual and system determinants of quality. In adjusted models, recent training and facility readiness remained powerful predictors of guideline-compliant practice. This pattern is aligned with evidence that experience and structured training improve clinicians’ decision-making, while environment and resources enable application of those skills. The very large adjusted odds ratio for recent training suggests that targeted, periodic refresher training would be a high-impact intervention to raise compliance with evidence-based management (Verhaeghe et al., 2020). 
The themes that emerged from key informant interviews illuminate mechanisms underlying several quantitative findings. Night-time imaging gaps and referral transport barriers explain why some patients arrived unstable and why operative management remained common. Medication stockouts account for the limited use of methotrexate and a default to surgical care. Staff training gaps and calls for protocols and audits are consistent with the statistical associations linking training and facility readiness to better practice. Taken together, the qualitative and quantitative strands form a coherent picture: when personnel are trained and systems provide consistent access to diagnostic tools, drugs, blood, and written protocols, practice aligns more closely with guideline recommendations and patient outcomes improve. Studies of service delivery in similar settings report the same constellation of constraints and recommend integrated solutions that combine workforce development with supply chain and systems strengthening (Roro et al., 2022). 
Our record review identified 87 confirmed ectopic pregnancies over the study period and an observed ratio of approximately 8.8 per 1,000 antenatal attendees. This incidence sits within the range reported across Nigerian tertiary centres and other African hospitals, where incidence estimates vary depending on denominators used and local referral patterns. The predominance of abdominal pain and vaginal bleeding as presenting complaints in our series replicates the usual clinical pattern described in both local and international series. The high diagnostic yield of TVUS in our cohort is consistent with the literature that places transvaginal sonography at the centre of ectopic diagnosis when available (Shittu et al., 2025). 
A strength of our work is the mixed-methods approach that combines practitioner survey data, facility readiness audits, case record reviews, and key informant interviews, allowing for triangulation of findings. The inclusion of multiple cadres of practitioners and objective facility assessments enhances generalizability within similar tertiary and referral settings in Nigeria. Limitations include reliance on facility records for case ascertainment, which can undercount ectopic pregnancies managed elsewhere or cases that died before reaching care. The facility sample was small for the readiness audit and may not reflect more peripheral centres. Finally, the cross-sectional design precludes causal inference; associations between training, facility readiness, and practice quality are compelling but could be influenced by unmeasured confounders.
CONCLUSION
Our findings show that the intersection of clinician experience and training, facility readiness, and system-level constraints shapes management of ectopic pregnancy in Abia State. Surgical treatment remains dominant, driven in part by late presentation, limited after-hours imaging, and intermittent methotrexate availability. Recent training and better-equipped facilities strongly predict guideline-compliant practice, suggesting clear targets for intervention. Focused investments in training, supply chain reliability for key drugs, continuous imaging availability, and local protocols with audit loops are likely to yield measurable improvements in care quality and patient outcomes.
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