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Abstract
Background: Stillbirth is a serious global issue, often caused by a lack of access to quality maternal healthcare. Financial constraints and lack of knowledge on how to access healthcare are also significant factors, particularly for rural populations. It is estimated that almost two million stillbirths occur annually. The main goal of this study was to analyze the factors that contribute to stillbirths in Kumbungu District, using data gathered from a health facility.
Method: Employing an unmatched case-control design, data collection involved extraction from delivery registers and maternal interviews. This design facilitates the assessment of the exposure frequency in individuals with the condition (cases) and those without (controls). Purposive sampling was employed to select delivery registers spanning five consecutive years (2018-2022), encompassing the most pertinent and contemporary information for investigation. While sequential sampling was applied for case selection from the register, systematic sampling was used for the control selection. Controls were chosen proportionally for each year using the probability proportional to size (PPS) technique. Despite aiming for a sample size of 350, the study effectively amassed data on 270 instances owing to stillbirth occurrences recorded in the delivery register. Data analyses were conducted using R version 4.2.2. 
Results: The study included 270 deliveries of which an equal number of 135 deliveries for cases and controls. The overall stillbirth rate was 24.107 per 1000 live births, which is twice the WHO acceptable standard of 12 or lower. Notably, women classified as multipara were 14.04 times more likely to have a stillbirth compared to primipara. This relationship was statistically significant (AOR=14.04, 95% CI=2.26 – 113.50, p=0.007). Conversely, primigravidae displayed 84% reduced stillbirth risk compared to those with previous pregnancies. The number of pregnancies per woman was marginally significant (AOR=0.16, 95% CI=0.02 – 0.90, p=0.05) in predicting stillbirth risk. Lower gestational age was 1.81 times more likely to have stillbirth (AOR=1.81, 95% CI=1.45 – 2.41, p<0.001). Preterm birth was 3.23 times more likely to have a stillbirth (AOR=3.23, 95% CI=1.17-9.41, p=0.027) than women who gave birth at full term. The protective effect of delivery at a later term was statistically significant (AOR=0.03, 95% CI=0.00 – 0.2, p<0.001). The study found that post-term delivery was statistically significant (AOR=0.02, 95% CI=0.00 – 0.11, p<0.001). Additionally, the study found that spontaneous vaginal delivery was statistically significant (AOR=0.32, 95% CI=0.10 – 0.93, p=0.044).
Conclusion: Several significant factors that affect the likelihood of stillbirth were identified, emphasizing the need for interventions and strategies to reduce the risk of stillbirth and improve maternal and foetal health outcomes.
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Introduction
Stillbirth has long been recognized as a serious problem of access to quality maternal health care in any setting around the world (Abebe et al., 2021; Hug et al., 2021 & Prüst et al., 2016). As far back in 2014, Bhati stated that stillbirth occurred as a result of no or late antenatal care. Access to healthcare facilities and lack of knowledge on how to start accessing healthcare might not be the only problem, but financial constraints to access healthcare is a challenge for any segment of the population, especially, rural folks. It is estimated that one stillbirth occurs every sixteen seconds, close to 2 million a year, You et al. (2020). As pointed out by Frederik Frøen et al. (2016), the rate of reduction in stillbirth is slower than that in maternal and under-five mortalities. A call to action was needed by international bodies and researchers, for example, several studies worldwide have been dedicated to ascertaining the determinants of stillbirths and finding a lasting solution to its burden (Wimmer,2017). While it is standard to define stillbirth as the loss of a foetus at 28 weeks of gestation by the world health organization (WHO), elsewhere in economically viable settings, stillbirth is defined to include the loss of a foetus before or on the 20th -24th week of gestation; an early foetal stage  (Baschieri et al., 2019; Flenady et al., 2016 & Berhie & Gebresilassie, 2016). However, for international comparison and standardisation, the international statistical classification of diseases (ICD 11) classifies stillbirth as the sudden intrauterine death of a foetus at any point in time during pregnancy (WHO, 2022). This update on stillbirth from ICD 11 addresses the varying definitions of high-income countries (HICs) and low-middle income countries (LMICs). Stillbirth usually occurs before (antepartum) or during (intrapartum) delivery (Baschieri et al., 2019).
To some extent, the death of a baby owing to stillbirth remains a sad reality (Frederik Frøen et al., 2016, Kiguli et al., 2015 & Bhati, 2014). The misery experienced by some of these families takes a serious toll on their health and well-being. Stillbirth is a global issue as it occurs indiscriminately in geographical locations worldwide. Although stillbirth is a worldwide issue, it is most prominent in low-and-middle-income countries (LMICs) even in the absence of reliable data (Baschieri et al., 2019; Horton & Samarasekera, 2016 & Patterson et al., 2019). The 2020 Stillbirth report-updated by You et al., (2020) indicates that nearly 84% of stillbirths occur in LMICs. Sub-Saharan Africa (SSA) and some parts of Asia (Southern Asia) have the highest stillbirth rates in the world. According to You et al., (2020), three in four stillbirths occur in SSA or South Asia, and nearly 2 million babies are stillborn annually worldwide. Approximately, half of all stillbirths occur in 6 countries: India, Pakistan, Nigeria, the Democratic Republic of Congo, China and Ethiopia. Africa is the worst affected region in terms of absolute figures and rate of stillbirth (Kiguli et al., 2016). This situation does not differ in Ghana. In a study to determine the factors causing stillbirth, Badimsuguru et al. (2016) revealed that 35 out of every 1000 births result in stillbirth in the northern region of Ghana. Recognising the impact of stillbirth in most African societies is  challenging (You et al., 2020). 
It is undeniable that over 40 per cent of stillbirths occur during labour (You et al., 2020), but we cannot rule out the fact that some of these preventable deaths are a result of mothers’ delay in accessing healthcare.
Several studies have shown that mothers’ knowledge of health is key to curbing stillbirth. However, this cannot be achieved without the support of their husbands. The targeted milestones toward newborn care and ending preventable stillbirth must be achieved to meet sustainable development goals (SDGs). Six years remain to the SDG deadline of 2030. The “Every Newborn Action Plan (ENAP)”, which was recognized by 194 WHO Member States, calls for each country to achieve a stillbirth rate of 12 or fewer per 1,000 births by 2030 (WHO, 2020). Sub-Saharan Africa and South Asia require greater acceleration to meet this target (Baschieri et al., 2019). The target cannot be met without serious investment in quality maternal healthcare. However, some countries have already achieved a rate of 12 or fewer stillbirths per 1000 births.
Frederik Frøen et al. (2016) asserted that stillbirth rates ranged from less than two per 1000 in six western European countries to more than 40 per 1000 in Pakistan and Nigeria. Most countries with the highest stillbirth rates are in sub-Saharan Africa, which has also shown the slowest decline in stillbirth rates in the past 15 years. Nearly 80% of all stillbirths worldwide occur in sub-Saharan Africa and South Asia (You et al., 2020).
Despite the realisation of high stillbirth rates in the northern region and Kumbungu district in particular, no research has been conducted to ascertain the determinants of stillbirth in the area. This study aimed to assess the determinants of stillbirths in the Kumbungu district using data from the hospital.

Methods and Materials

Study site Description
Kumbungu district was carved out of Tolon-Kumbungu district in 2012. The district shares boundaries with Sagnarigu Municipal to the South, North Gonja district to the North, Savelugu Municipal in the East and Tolon district in the West. The 2021 population and housing census estimated the population of Kumbungu district to be 110,586. There are twenty-four (24) health facilities, mainly health centres and community-based health planning services (CHPs) including one hospital.

Study population
[bookmark: _Toc479685878][bookmark: _Toc19742633][bookmark: _Toc138337185]This study included 5,509 deliveries that took place in the facility from the year 2018-2022.
Study Design
The study used a matched case-control design to collect data from delivery registers and interviews with mothers. This type of study helps determine the frequency and amount of exposure in individuals with a specific disease (cases) and those without the disease (controls). 


Sample size determination
Charan & Biswas (2013) provided a simplified formula for calculating the sample sizes for a qualitative (binary exposure) case-control study. The sample size formula was denoted as ).  .Where: n = the required sample size in the case group, )  = ratio of controls to cases; where 1 means an equal number of cases to controls, and p* = measure of variability, which is the average proportion exposed (proportion of cases + proportion of control/2),  represents the desired power (typically 0.84 for 80% power),   represents the desired level of statistical significance (typically 1.96)  usually 5% or 0.05 with a 95% confidence level, and   represents the effect size or difference in proportion expected based on previous studies, ( is the proportion in cases and  is the proportion in controls).
In this study, to detect an odds ratio of 2.0 with an equal number of cases and controls (r = 2), and a proportion of 20% exposed in the control group. The proportion of cases exposed is given by the following formula: 











The required sample size is   ). 
Substituting in the formula,  ). 
). 
). 
). 
) 
174.519
175


Sampling procedure
In this study, purposive sampling was used to select delivery records from five consecutive years (2018-2022) register, as they contained the most recent and relevant information for the investigation. Sequential sampling was used to select cases from the register, whereas systematic sampling was used to select controls. Controls for the study were selected proportionally for each year using the probability proportional to size (PPS) technique. This involved selecting a sampling frame for each year based on the total number of deliveries in that year, so that any year with a high number of deliveries would have a correspondingly higher number of samples. Systematic sampling was used to determine sample factor or interval. The sample factor (k) was determined by dividing the population size (N) by the sample size (n), and the interval for selecting the subjects was set between 1 and k. Subjects were randomly selected between 1 and k, and each kth element was included in the sample, starting from a randomly selected number. Table 1 below present sample size determination of controls using probability proportional to size. 

[bookmark: _Toc132720296]Table 1: Sample size for the controls using proportion to population size
	S/№
	Year
	Total Number of Controls
	Probability Proportional to size
	Sample size

	1
	2018
	1021
	194
	33

	2
	2019
	1128
	237
	37

	3
	2020
	1104
	227
	36

	4
	2021
	1010
	190
	33

	5
	2022
	1113
	230
	36

	Total
	5376
	1077
	175




Data collection tool and procedure
This study collected both primary and secondary data. The researchers designed a data abstraction tool to extract information from the delivery register in the hospital, and they also conducted interviews with mothers who delivered at the hospital by tracing them. The data collection process involved using a well-designed data extraction tool that included the relevant variables, as well as a structured questionnaire for follow-up data collection.

Data Processing and Statistical Analysis Strategies
The data collected during the study period was thoroughly checked for completeness and accuracy before being entered into statistical software for analysis. The data was collected using kobo collect and exported into R software for analysis. 
The statistical analysis for the study was divided into two parts. The first part involved descriptive statistics, which focused on calculating frequency, mean, standard deviation, proportion, and rate. The second part focused on examining the relationship between the independent variables and the dependent variable(s). The study calculated the stillbirth rate (SBR) using the formula: 

where SB represents the number of stillbirths occurring at 28 weeks gestational age or later, and TLB represents the total number of live births.

Model Estimation, Tests and Hypothesis
The study used logistic regression to estimate the relationship between independent variables and the dependent variable. The dependent variable (Y) was dichotomous, with the outcome of delivery being either live or dead. The response variable for each mother was represented by a random variable (Yi), with values of 1 and 0 representing stillbirth and live birth, respectively.
The mean of a dichotomous random variable Y, designated by p, is the proportion of times that Y takes the value 1 (Goodman, 2018). In symbols, mean of Y = P (Y = 1) = p. If an event occurs with probability p, the odds in favour of the event are  or simply . The odds has not maximum fixed value, but it thus has a minimum values of zero, like probability.
Modeling the probability with a logistic function is equivalent to fitting a linear regression model in which the continuous response Y has been replaced by the logarithm of the odds of success for a dichotomous random variable. Instead of assuming that the relationship between p and X is linear, it is assumed that the relationship between   and X is linear. Thus, in logistic regression, we are modeling the log odds of an event.

Least squares methods cannot be applied, which assumes that the response is a continuous and normally distributed. Instead, maximum likelihood estimation (MLE) is use in logistic regression. MLE uses the information in a sample to find the parameter estimates that are most likely to have produced the observed values of Y given the independent variable values and the parameters, . The basic logistic regression equation to solve for   





The expression for  is called a logistic function. The logistic regression model can be generalized to include discrete or nominal explanatory variables in addition to continuous ones.
Statistical significance during bivariate analysis which yielded a p-value ≤ 0.25 was entered into the multivariable logistic regression. 
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Ethical approval was not sought for the study due to the low risk involved. However, permission was obtained from the health facility to extract data. In addition, informed consent was obtained from participants prior to conducting interviews and assurance of anonymity.









Results
Socio-demographic characteristics of respondents
Table 2 presents information about the socio-demographic characteristics of mothers during delivery. The mean (SD) ages of the cases and controls were 26.1 (6.02) and 26.7 (6.20), respectively. Among the cases, 41 (30.4%) of 135 mothers were aged 25-29, while among the controls, 49 (36.3%) of 135 were aged 20-24. The study found that a majority of mothers in both the cases group (103 out of 135 or 76.3%) and the controls group (91 out of 135 or 67.4%) had no formal education. Out of 135 cases, only 2 individuals (1.5%) had completed tertiary education, while in the control group of 135 individuals, 6 individuals (4.4%) had completed tertiary education. Out of the 135 cases, 81 mothers (60.0%) are housewives and do not have an occupation. The control group in the study had a similar experience to the experimental group in terms of not having work, with 73 out of 135 controls (54.1%) being primarily housewives. The cases in the study had various other occupational jobs such as beautician/hairdressing (5, 3.7%), craft work (8, 5.9%), and farming (17, 12.6%), among others.
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	Cases
	Controls
	Total

	Age of mother at delivery (Years)
	(N=135)
	(N=135)
	(N=270)

	Mean (SD)
	26.1 (6.02)
	26.7 (6.20)
	26.4 (6.10)

	Age group of mother (Years)
	
	
	

	15-19
	18 (13.3%)
	10 (7.4%)
	28 (10.4%)

	20-24
	38 (28.1%)
	49 (36.3%)
	87 (32.2%)

	25-29
	41 (30.4%)
	38 (28.1%)
	79 (29.3%)

	30-34
	21 (15.6%)
	19 (14.1%)
	40 (14.8%)

	35 & Above
	17 (12.6%)
	19 (14.1%)
	36 (13.3%)

	Mother's educational level
	
	
	

	Basic education
	19 (14.1%)
	21 (15.6%)
	40 (14.8%)

	No formal education
	103 (76.3%)
	91 (67.4%)
	194 (71.9%)

	Secondary/Technical/Vocational education
	11 (8.1%)
	17 (12.6%)
	28 (10.4%)

	Tertiary
	2 (1.5%)
	6 (4.4%)
	8 (3.0%)

	Mother's occupation
	
	
	

	Beautician/Hair dressing
	5 (3.7%)
	6 (4.4%)
	11 (4.1%)

	Craft woman (dress maker, weaving, etc,.)
	8 (5.9%)
	13 (9.6%)
	21 (7.8%)

	Farming
	17 (12.6%)
	12 (8.9%)
	29 (10.7%)

	Health Professional
	1 (0.7%)
	0 (0%)
	1 (0.4%)

	House wife
	81 (60.0%)
	73 (54.1%)
	154 (57.0%)

	Student
	2 (1.5%)
	1 (0.7%)
	3 (1.1%)

	Teaching
	0 (0%)
	3 (2.2%)
	3 (1.1%)

	Trading
	21 (15.6%)
	27 (20.0%)
	48 (17.8%)



 Obstetrics and maternal factors
Table 3 shows the parameters related to obstetrics and maternal health. The average (standard deviation) number of births (parity) for the cases group in the study was 1.99 (1.80), while it was 1.87 (1.81) for the control group. The study divided parity into groups and found that out of the 135 cases, 43 (31.9%) were first-time mothers (Primipara). Out of the 135 controls, the majority group had a parity of 1-2, with 55 controls (40.7%) falling into this group. The cases group had the smallest number (15, 11.1%) in the parity group of 5 or more. Similarly, the control group also had the smallest number (14, 10.4%) in the parity group of 5 or more. The study found that the average (standard deviation) number of pregnancies (gravidity) for the cases group was 3.02 (1.83), while it was 2.87 (1.81) for the control group. The study also classified gravidity into groups. The majority group for gravidity in the cases group was 1-2, with 64 cases (48.1%). In contrast, the majority group for gravidity in the control group was also 1-2, with 74 controls (54.8%). The smallest gravidity group for both cases and controls was 5 or more, with 33 cases (24.4%) and 28 controls (20.7%). Additionally, the study also examined the number of weeks pregnant (gestational weeks) before delivery. The study discovered that the average (standard deviation) gestational week at delivery for the cases group was 35.6 (4.48), while it was 37.8 (2.17) for the control group. The study also categorized gestational age into preterm, early term, full term, late term, and post-term based on the number of weeks pregnant at delivery. The majority of the cases group, 64 (47.4%), had preterm delivery (<37 weeks), while the majority of the control group, 49 (36.3%), had early term delivery (37-38 weeks, 6 days).
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	Cases
	Controls
	Total

	Number of birth (Parity)
	(N=135)
	(N=135)
	(N=270)

	  Mean (SD)
	1.99 (1.80)
	1.87 (1.81)
	1.93 (1.81)

	Parity group
	
	
	

	  Para 0
	43 (31.9%)
	37 (27.4%)
	80 (29.6%)

	  1-2
	37 (27.4%)
	55 (40.7%)
	92 (34.1%)

	  3-4
	40 (29.6%)
	29 (21.5%)
	69 (25.6%)

	  5 & Above
	15 (11.1%)
	14 (10.4%)
	29 (10.7%)

	Number of Pregnancy(Gravidity)
	
	
	

	  Mean (SD)
	3.02 (1.83)
	2.87 (1.81)
	2.95 (1.82)

	Gravidity Category
	
	
	

	  1-2
	65 (48.1%)
	74 (54.8%)
	139 (51.5%)

	  3-4
	37 (27.4%)
	33 (24.4%)
	70 (25.9%)

	  5 & Above
	33 (24.4%)
	28 (20.7%)
	61 (22.6%)

	Gestational age (weeks)
	
	
	

	  Mean (SD)
	35.6 (4.48)
	37.8 (2.17)
	36.7 (3.68)

	Gestational age classification
	
	
	

	  Preterm delivery (<37 weeks)
	64 (47.4%)
	37 (27.4%)
	101 (37.4%)

	  Early term (37-38 weeks, 6 days)
	34 (25.2%)
	49 (36.3%)
	83 (30.7%)

	  Full term (39-40 weeks, 6 days)
	19 (14.1%)
	41 (30.4%)
	60 (22.2%)

	  Late term (41 weeks, 0 days to 41 weeks, 6 days)
	4 (3.0%)
	2 (1.5%)
	6 (2.2%)

	  Post-term (=> 42 weeks)
	14 (10.4%)
	6 (4.4%)
	20 (7.4%)






Stillbirth Rate
The stillbirth rate can be calculated using the formula: 
, where SB refers to stillbirths occurring at 28 weeks gestational age or later, and TLB refers to total live births.
 
The overall stillbirth rate for the five years was 24.107 per 1000 live births, which is twice the WHO acceptable standard of 12 or lower.


Association between birth outcome and independent variables
A binary multiple logistic regression was conducted to investigate the relationship between independent variables and stillbirth. Table 4 shows that women who had given birth multiple times (multipara) were 14.04 times more likely to have a stillbirth compared to women who had given birth only once (primipara). This relationship was found to be statistically significant (AOR=14.04, 95% CI=2.26 – 113.50, p=0.007. The analysis also found that women who were pregnant for the first time (primigravida) had an 84% lower risk of stillbirth compared to women who had been pregnant before. The number of pregnancies a woman had was marginally significant (AOR=0.16, 95% CI=0.02 – 0.90, p=0.05) in predicting stillbirth risk. The study found that gestational age in weeks was a significant predictor of stillbirth. Women with lower gestational age were 1.81 times more likely to have a stillbirth (AOR=1.81, 95% CI=1.45 – 2.41, p<0.001). Gestational age was further classified into preterm, early term, full term, late term, and post-term. Women who gave birth preterm were found to be 3.23 times more likely to have a stillbirth (AOR=3.23, 95% CI=1.17-9.41, p=0.027) compared to women who gave birth at full term. The study found that delivering a baby at a later term is more protective than delivering a baby at an early term. The protective effect of delivering at a later term was statistically significant with an odds ratio of 0.03 and a confidence interval of 0.00-0.20, and a p-value of 0.001. The study found that post-term delivery is statistically significant with an odds ratio of 0.02 and a confidence interval of 0.00-0.11, and a p-value of less than 0.001. This means that women who have a post-term delivery are 98% less likely to experience stillbirth compared to those who have an early term delivery. Additionally, the study found that spontaneous vaginal delivery is statistically significant with an odds ratio of 0.32 and a confidence interval of 0.10-0.93, and a p-value of 0.044. This means that women who have spontaneous vaginal delivery are 68% more likely to have a live birth compared to those who have a caesarean section.
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	Birth outcome (live/Dead)

	Predictors
	Odds Ratios
	95% CIs
	p-Value

	Age of mother at delivery (Years)
	1.16
	0.96 – 1.40
	0.129

	Age group of mother at delivery
	
	
	

	15-19
	Reference
	
	

	20-24
	1.25
	0.37 – 4.30
	0.722

	25-29
	0.38
	0.05 – 2.54
	0.319

	30-34
	0.37
	0.02 – 6.10
	0.483

	35 & Above
	0.17
	0.00 – 7.75
	0.368

	'Mother's educational status
	
	
	

	Basic education
	Reference
	
	

	No formal education
	0.99
	0.42 – 2.29
	0.972

	Secondary/Technical/Vocational education
	2
	0.58 – 7.26
	0.281

	Tertiary
	3.61
	0.31 – 146.71
	0.381

	Beautician/Hair dressing
	Reference
	
	

	Craft woman (dress maker, weaving, etc,.)
	1.05
	0.19 – 5.76
	0.957

	Mother's occupation
	
	
	

	Farming
	0.32
	0.06 – 1.69
	0.183

	Health Professional
	0
	NA – 264
	0.991

	House wife
	0.75
	0.18 – 2.97
	0.685

	Student
	0.15
	0.00 – 2.85
	0.225

	Teaching
	660720.87
	0.00 – NA
	0.987

	Trading
	0.83
	0.18 – 3.73
	0.811

	Number of birth (Parity)
	14.04 **
	2.26 – 113.50
	0.006

	Parity group
	
	
	

	1-2
	Reference
	
	

	Para 0
	1.49
	0.30 – 9.89
	0.643

	3-4
	0.52
	0.06 – 3.22
	0.497

	5 & Above
	0.2
	0.00 – 7.70
	0.409

	Number of Pregnancy (Gravidity)
	0.16 *
	0.02 – 0.90
	0.05

	Gravidity Category
	
	
	

	1-2
	Reference
	
	

	3-4
	0.37
	0.05 – 2.04
	0.274

	5 & Above
	0.14
	0.00 – 3.47
	0.262

	Gestational age (weeks)
	1.81 ***
	1.45 – 2.41
	<0.001

	Gestational age classification (weeks)
	
	
	

	Early term (37-38 weeks, 6 days)
	Reference
	
	

	Preterm delivery (<37 weeks)
	3.23 *
	1.17 – 9.41
	0.027

	Full term (39-40 weeks, 6 days)
	0.47
	0.19 – 1.15
	0.103

	Late term (41 weeks, 0 days to 41 weeks, 6 days)
	0.03 ***
	0.00 – 0.20
	0.001

	Post-term (=> 42 weeks)
	0.02 ***
	0.00 – 0.11
	<0.001

	Delivery type (single/multiple)
	
	
	

	Multiple
	Reference
	
	

	Single
	1.76
	0.34 – 8.87
	0.485

	Sex of baby (male/female/ambiguous genitalia)
	
	
	

	Ambiguous genitalia
	Reference
	
	

	Female
	0.57
	0.02 – 18.49
	0.723

	Male
	0.82
	0.03 – 26.39
	0.9

	Mode of delivery (Normal/vacuum/forceps/CS)
	
	
	

	Caesarean section (C/S)
	Reference
	
	

	Spontaneous vagina delivery (SVD)
	0.32 *
	0.10 – 0.93
	0.038

	Observations
	270

	R2 Tjur
	0.29

	* p<0.05   ** p<0.01   *** p<0.001
	 
	 




Model Diagnostic and assessment test
Several goodness-of-fit were used to assessed the fitness of the logistic regression model. One such model was the Hosmer-Lemeshow test. The Hosmer-Lemeshow test indicates a model fitness with a . The model seems to fit well. A likelihood ratio test was also performed to assessed the model fitness. The likelihood that a woman will deliver a stillborn baby was 

	
Discussions

The study aimed to identify the rate and factors that contribute to stillbirth in the Kumbungu district. The results were compared to similar studies done in other parts of the world. The study discovered that the rate of stillbirth in the Kumbungu district was double the World Health Organization's standard of 12 or fewer stillbirths per 1000 live births. This finding confirmed a previous study that the African region is severely affected by stillbirths in terms of absolute figures and rate. Another study conducted by Badimsuguru et al. (2016) found that the stillbirth rate in the northern region was almost three times higher than the WHO standard. The current study discovered that most stillbirths occurred before delivery, indicating a lack of proper antenatal care. These types of stillbirths are called macerated stillbirths. The current study supports the findings of previous studies conducted by Abebe et al. (2021); Prüst et al. (2016). The study found several significant factors that affect the likelihood of stillbirth, including the number of previous pregnancies (parity), the total number of pregnancies (gravidity), the length of gestation, preterm, post-term and late-term delivery, and spontaneous vaginal delivery. However, the study was limited by missing data which may have prevented a more complete understanding of the determinants of stillbirth.
Demographic factors such as age, education, occupation, and socio-economic status can significantly influence stillbirth. Contrary to a previous study, this study found that the age group most at risk for stillbirth was 25-29, while older mothers were not as strongly associated with stillbirth. Mother's educational status is a crucial factor in determining stillbirth. This study supports Berhie & Gebresilassie (2016) research that suggests that educational status is a significant determinant of stillbirth. The study found that the majority (76.3%) of mothers who experienced stillbirth had no formal education.

The economic activities that a person engages in can influence the risk of stillbirth. Research has shown that women who are housewives and have no source of income are more likely to experience stillbirths. Such women may not have the financial means to access antenatal care. This is supported by a population-based study in the United Kingdom which found that low levels of economic viability increase the risk of stillbirth. Overall, the socio-demographic characteristics of the sample in this study suggest that the population may have limited access to education, healthcare, and financial resources. This may have implications for the outcomes of the study, as these factors could potentially impact the health of both the mother and the baby.
The rate of stillbirth varies depending on the geographical setting. This study was conducted in a rural setting and confirmed the high stillbirth rates found in other studies in sub-Saharan Africa, according to Lawn et al., 2016. Compared to other African nations with high stillbirth rates, the results were not significantly different from those in the West. While there was a significant decrease in stillbirths in 2022, the overall rate remains high and indicates a need for further action to reduce stillbirths. The high rate could be attributed to various factors such as inadequate antenatal care, limited access to healthcare facilities, poor maternal health, and inadequate maternal education. To reduce the rate of stillbirths, it is crucial to identify the underlying causes and implement effective interventions to address them. This could involve providing better antenatal care, improving maternal health, and enhancing access to healthcare facilities, among other measures. By addressing the underlying causes of stillbirths, it is possible to reduce the stillbirth rate and improve maternal and child health outcomes.


Stillbirths are classified into two categories: antepartum (before delivery) or intrapartum (after delivery). Both types can be prevented. This study found that 97 out of 135 stillbirths (71.9%) were antepartum or macerated stillbirths. Antepartum stillbirths occur due to a lack of proper or no antenatal care during pregnancy. Midwives are expected to perform thorough checks of risk factors in expectant mothers to prevent such cases. The absence of proper care or no antenatal attendance increases the likelihood of stillbirth. This study's findings were similar to that of Prüst et al. (2020) and Prüst et al. (2016), which reported 85% antepartum stillbirths. In contrast to antepartum stillbirths, this study found only 38 out of 135 stillbirths (28.1%) were intrapartum or fresh stillbirths, which occur during or after delivery. Although causes of antepartum and intrapartum stillbirths are well established in some settings, this study only identified a few of the causes. The identified causes of stillbirth in this study included placenta abruption, breech presentation, cephalic disproportion, prolonged first stage labour, prolonged unspecified labour, and low gestational age. Out of 135 stillbirths, 64 (47.4%) were delivered prematurely (<37 weeks gestation), which was found to be associated with stillbirth in a similar study by Sexton et al. (2021). The study found that early-term pregnancies (37-38 weeks, 6 days) were a factor in stillbirths. However, many of the causes of stillbirths were unexplained due to insufficient documentation. It is suspected that herbal concoctions called "kalbutin" may have contributed to stillbirths, but this cannot be confirmed because mothers were unwilling to share information.
These findings highlight the importance of proper antenatal care, monitoring of gestational age, and appropriate delivery management in reducing the risk of stillbirth. Women who have given birth multiple times and those who deliver preterm require special attention and care to minimize their risk of stillbirth.

Conclusion
This study aimed to investigate the rate and determinants of stillbirths among pregnant women giving birth at a health facility in Kumbungu district. The study found that various factors influence the high rate of stillbirths, including lack of proper maternal care during antenatal care, lack of formal education, lack of economic activity, being primiparous, preterm birth, and other factors. Most stillbirths occurred before delivery. To prevent stillbirths, efforts should focus on educating women about the importance of antenatal care, improving access to care, and enhancing maternal healthcare provided by obstetricians and midwives.



Limitation
Using records from a register may result in missing data and this study exactly experienced one. Also, asking people to recall past events may be unreliable due to recall bias. Only those who have experienced the event may remember accurately. This study would have been better conducted on a prospective basis.
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