


Factors Contributing to Born Before Arrival (BBA) Deliveries Among Booked Pregnant Women in Harare City: A Health Systems Perspective

[bookmark: _GoBack]Abstract
Maternal and neonatal health remains a major public health concern, particularly in urban settings where rapid population growth and limited healthcare infrastructure hinder timely access to quality care. One challenge is the occurrence of Born Before Arrival (BBA) deliveries—births taking place outside health facilities despite mothers being booked for institutional deliveries. BBAs are associated with adverse maternal and neonatal outcomes and often reflect systemic, social, and behavioral barriers. This study aimed to determine factors contributing to BBAs among booked mothers in Harare City Polyclinics in 2018. An unmatched 1:1 case-control study was conducted using convenience sampling, involving 148 participants (74 cases and 74 controls) from twelve polyclinics. Data were collected through a structured interviewer-administered questionnaire assessing socio-demographic characteristics, knowledge and attitudes, and institutional factors. Quantitative data were analyzed using Epi Info version 7, while qualitative responses were analyzed manually. Multivariate analysis identified significant determinants of BBAs, including level of education (AOR 3.69, 95% CI 0.44–0.75, p<0.001), maternal age (AOR 2.01, 95% CI 2.49–5.86, p=0.002), place of residence (AOR 11.43, 95% CI 0.04–0.23, p<0.001), number of antenatal visits (AOR 8.30, 95% CI 1.21–1.71, p<0.001), convenience of clinic operating hours (AOR 0.30, 95% CI 0.23–0.50, p=0.003), and accessibility of health facilities (AOR 0.13, 95% CI 0.41–0.65, p<0.001). Bivariate analysis further highlighted perceived delays at clinics (OR 3.13, 95% CI 1.15–8.51, p=0.038), staff friendliness (OR 0.04, 95% CI 0.10–0.17, p<0.001), and maternal satisfaction during pregnancy (OR 0.33, 95% CI 0.17–0.64, p=0.001) as significant factors. The findings demonstrate that socio-demographic characteristics, healthcare accessibility, clinic operations, and quality of patient–provider interactions significantly influence the occurrence of BBAs. To reduce BBAs, Harare City should establish clinics in emerging suburbs, increase nursing staff to reduce delays, and ensure 24-hour clinic operations. Strengthening communication strategies, including social media use for maternal health education, and retraining clinical staff on public relations and customer care are also recommended to enhance maternal health outcomes and institutional delivery rates.
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[bookmark: _Toc514849329]INTRODUCTION
[bookmark: _Toc514849331]Born Before Arrival (BBA) refers to childbirth that occurs outside a health facility—either at home or en route to a hospital or clinic—without the presence of a skilled birth attendant. These deliveries typically happen in non-clinical settings and are often the result of delays in seeking or accessing timely maternal healthcare (1). A skilled birth attendant is a qualified health professional—such as a midwife, nurse, or doctor—trained to manage normal pregnancies, childbirth, and the immediate postnatal period. They are also equipped to identify, manage, and refer complications in both mothers and newborns (2). 
Globally, efforts to reduce child mortality have been ongoing. Millennium Development Goal (MDG) 4 aimed to reduce the under-five mortality rate by two-thirds between 1990 and 2015, yet many developing countries, including Zimbabwe, fell short of this target. With the adoption of the Sustainable Development Goals (SDGs), renewed focus has been placed on improving maternal and neonatal health. Specifically, SDG Goal 3 seeks to end preventable deaths of newborns and children under five by 2030, while also combating epidemics such as AIDS, tuberculosis, malaria, and water-borne diseases (3). In this context, ensuring that all mothers in Zimbabwe deliver in health institutions under the care of skilled birth attendants is critical. Doing so can significantly reduce neonatal morbidity and mortality, contributing to the achievement of national and global health targets (4).
Each year, approximately four million newborns die within the first week of life globally, and an estimated 529,000 mothers die due to pregnancy-related causes (5). The global prevalence of Born Before Arrival (BBA) deliveries remains poorly documented. In developed countries, BBA incidence ranges from 0.1% to 0.3%, while in less-developed nations it can exceed 50%, as seen in regions like India and southern Ethiopia (5). In low- and middle-income countries, many deliveries still occur at home without the assistance of trained birth attendants (6). South Africa presents a relatively high BBA rate. According to the National Department of Health, the prevalence was 5.4% in 2009, with the highest documented rates in KwaZulu-Natal (5.7%) and Gauteng (5%) (2). BBA has been identified as a contributing factor to South Africa’s elevated perinatal and neonatal mortality rates. In 2014 alone, 306 babies were born before their mothers arrived at National District Hospital in Bloemfontein, Free State (7).
South Africa is among 15 countries that failed to meet the targeted reduction in neonatal mortality. Neonatal deaths account for 40% of all deaths in children under five years of age. Alarmingly, half of these deaths occur within the first 24 hours of life, and 75% within the first week. The leading causes include preterm birth, severe infections, and birth asphyxia (8). Zambia is also one of the sub-Saharan African countries with a high maternal mortality ratio (MMR). The latest demographic and health survey (DHS 2015) showed that the country’s MMR is 591 maternal deaths per 100 000 live births (9). Zambian health policy encourages all pregnant women to seek skilled birth attendance through facility childbirths in order to have timely management of complications at birth. According to  Sialubanje et al. 10 more than half (53 %) of the women in Zambia, do not receive  the services of skilled birth attendants. 
Studies have also shown that these numbers are even higher in rural areas where more than seventy percent of the women give birth at home, outside the health facility, and are often assisted by Traditional birth attendants (TBAs). The World Health Organization (WHO) defined TBAs as persons who assist the mother during childbirth and learns her skills through apprenticeship that involves both observation and imitation and is often highly regarded by the community that chooses her to assist women in childbirth. The death of a woman while pregnant or within 42 days of termination of pregnancy remains one of the most challenges facing the developing world. Zimbabwe is among the top high burden countries in which half of global maternal deaths occur, with an estimated maternal mortality ratio of 651per 100 000 live births (11).
Babies born before arrival  at a health facility have a higher risk of neonatal death and their mothers have higher risk of maternal death compared with those born in-facility (12). Trained birth attendants at delivery are important for preventing both maternal and newborn mortality and morbidity. According to WHO (2004)13, immediate and effective professional care at the time of delivery can make the difference between life and death for both women and their newborns. Skilled attendants during labor, delivery, and in the early postpartum period, can prevent up to 75% or more of maternal death (14) .Unplanned deliveries at home and on the way to the hospital are considered to be high risk emergency deliveries. Infants born in this unplanned emergency setting are at higher risk of complications due to respiratory distress, hypoxia, prematurity, infection, acidosis hypo-glycaemia, lower birth weight, neonatal sepsis, hypothermia and a greater likelihood of admission to an intensive care unit (15).
 


[bookmark: _Toc513103069]Figure 1: Born before arrivals, 2012-2016

Source: Harare City Health Annual Report, 2016  
METHODOLOGY 

The study adopted was a case control design. A 1:1 unmatched case control study design was carried out in order to determine the factors associated with BBAs among booked mothers in Harare City. A case control study design was chosen because of its ability to allow for the evaluation of a wide range of factors for a single outcome. A case control study design is efficient in terms of both time and costs, relative to other analytic approaches.  The population of the study was woman aged 18years to 45years. The target population were women of child bearing age who delivered between February and March 2018. Case: A woman who delivered outside the health facility in Harare City from February to March 2018.  Control: A woman who delivered within the health facility in Harare City from February to March 2018.
The study was done in all twelve polyclinics of Harare city council. The decision to select all polyclinics was guided by the assumption that information generated from these polyclinics was representative of the whole city. The inclusion criteria were mothers who had booked, attended ANC at Harare city council maternity clinic. Mothers who had planned to deliver in a health facility. The mothers who would have delivered a BBA within 24 hours of delivery up to 6 weeks and mothers who gave consent to participate in the study. The exclusion criteria from this study were mothers who had planned for home delivery but due to maternal and or neonatal complications presented to hospital, mothers who delivered by caesarian section and mothers who did provide informed consent for example too sick or unconscious.
Sample size was calculated using Stat Calc, in Epi Info version 7 assuming that low educational level is a significant risk factor for not utilizing the health facility (Yebyo, Alemayehu & Kahsay, 2015)16 with odds ratio (OR) set at 2.74 using a power of 80% and a 95% confidence interval (CI: 1.84- 4.70), the minimum sample size was 148 (74 cases and 74 controls) with 10% attrition rate.  There are 12 polyclinics in Harare city. All of these healthcare facilities were selected for the study for representativeness. Convenient sampling was used to select the cases and the controls among participants. The dependent variable of this study was born before arrivals. The independent variables of this study were socio-demographic factors (maternal age, educational level, parity, occupation, marital status, norms, income and religion) knowledge and attitude (pregnancy danger signs, ANC visits, counselling on place of delivery) and institutional factors (accessibility, availability, satisfaction with health services and ANC quality)
[bookmark: _Toc500126312]An interviewer administered semi structured questionnaire was used to collect data. The instrument had three sections which were socio-demographics, knowledge and attitude and institutional factors. The instrument had open ended and closed questions. The interviewer administered questionnaires were pre-tested on 5 mothers who met the inclusion criteria at Mabelreign satellite clinic, an urban clinic for clarity, validity and reliability of the questions after which the tool was revised accordingly. Ambiguous and unclear questions were either rephrased or deleted. This data on these mothers was discarded.
The data was collected within 3 weeks on Mondays to Fridays from 0900hrs to 1600hrs daily. Interviews were done in privacy in one of the clinic rooms. Collected data was kept in a locked-up cupboard. Participants were interviewed using the interviewer administered questionnaire. Twelve participants were interviewed in each clinic except for Edith Opperman and Mabvuku polyclinic which were purposely selected to interview 14 participates because the turnover of patients is high in those areas. Interviews were conducted in Shona and English depending on the language preferred by the participants.  
[bookmark: _Hlk503424594][bookmark: _Hlk512409615] The questionnaires were created in Epi Info for data analysis. Quantitative data was summarized and analysed using Epi Info version 7 and Qualitative data was analysed manually. Data coding and cleaning was done.  Frequencies, means, proportions and Odds ratios (ORs) and p- values were analysed. All calculations were done at 95% confidence intervals. Collected data was presented in form of frequency tables, pie charts and graphs followed by narratives. The study was carried out in accordance with standard ethical guidelines. Permission was sought from the Director Harare City Health Services to pretest the instrument and conduct the study. Approval was sought from the Africa University Research Ethics Committee (AUREC), a committee that protects the participants under study. After explaining the purpose and benefits of the study, informed consent was obtained from all the study participants. Participation in the study was voluntary, the participants were informed that they were free to withdraw from the study anytime they wished without prejudice. The participants were given the opportunity to ask questions. Participants were given a choice on either to participate in the study or not and their choice was respected. Anonymity and confidentiality was assured and maintained by not including any identifier information on the questionnaire forms and all forms were secured with limited access to only study personnel throughout the study.  Privacy was observed and there was no coercion made. No incentives were given for participating in the study.
Results
The previous chapter was an outline of the methodology which was used in this study. This chapter analyzes the collected data and makes interpretations out of it. The study participants were 148, (74 cases and 74 controls) and the response rate was 100%. Results are then presented and conclusions will be drawn from the interpretations.
[bookmark: _Toc514849365][bookmark: _Hlk511569138]Socio demographic factors relating to BBAs among booked mothers
[bookmark: _Toc511919026]Table 1 Socio-demographic characteristics of participants   
	Variable
	Category
	Cases
n=74 (%)
	Controls
n=74 (%)
	P value

	Age
	Mean

	30.53
	
26.00

	0.020*

	
	Q1
	25
	22
	

	
	Q3
	36
	29
	

	Marital
	Married 
Single
	67(90.5)
7(9.5)
	66(89.2)
8(10.8)
	0.966

	Number of children
	1
2
3
4+
	15(20.3)
25(33.8)
20(27.0)
14(18.9)
	18(24.3)
44(59.5)
11(14.9)
1(1.4)
	0.600

	
	Median 
	2
	2
	

	
	Q1
	2
	1.8
	

	
	Q3
	3
	2
	

	Level of education
	Primary 
Secondary
Tertiary 
	56(75.7)
16(21.6)
p2(2.7)
	16(21.6)
50(67.6)
8(10.8)
	<0.001*

	Level of education of Partner
	Primary 
Secondary
Tertiary
	2(2.7)
63(85.1)
9(12.2)
	1(1.4)
60(81.1)
13(17.6)
	0.749

	Employ
	Formal
Informal
Unemployed
	2(2.7)
46(62.2)
26(35.1)
	14(18.9)
18(24.3)
42(56.8)
	0.387

	Monthly income
	Mean 
	267.51
	273.50
	0.444

	
	Min
	20
	20
	

	
	Max
	1000
	1000
	

	Religion
	Pentecostal
Orthodox
Apostolic
	15(20.3)
22(29.7)
37(50)
	27(36.5)
20(27.0)
27(36.5)
	0.259

	Place of residence
	Low
Medium 
High
	2(2.7)
14(18.9)
58(78.4)
	3(4.1)
5(6.8)
66(89.2)
	0.228


* significant at the 5% level
The mean ages for cases and controls was 30.53 and 26 years respectively while the lower quartiles were 25 and 22 respectively. The upper quartiles of the ages for cases and controls were 36 and 29 respectively. There was a significant difference in the ages with a p-value of 0.020. Therefore, age influences BBAs, with older women more likely to have a BBA. A big number 90.5% of the cases were married while the remaining 9.5% were single. For controls, 89.2% of the women were married while the other 10.8 per cent were single. There was no significant difference between the marital status of cases and controls. Furthermore, 20.3% of the cases had one child while 24.3% controls had one child. In addition, 33.8 % of the cases had 2 children while 59.5% controls had 2 children, 27% of the cases had 3 children while 14.9% controls had 3 children, 18.9% cases had 4 children or more while only 1.4% of the controls had at least 4 children. However, there was no significant difference in the number of children between cases and controls. 
With reference to education 75.7% of the cases had primary education as compared to 21.6% of the controls, while 21.6% of the cases had secondary education as compared to 67.6% of the controls. Only 2.7% of the cases had tertiary education and controls were 10.8%. There was a significant difference between the levels of education for cases and controls with a p-value of <0.001. Cases had a lesser level of education when compared to controls. Partners of the cases, 2.7% had primary education while 1.4% partners of the controls had primary education. Partners of cases 85.1% had secondary education and for the controls were 81.1%. For partners of the cases, 2.7% had tertiary education while partners of control were 17.6%. There was no significant difference between the levels of education of husbands between cases and controls. 
Only 2.7% of cases were formally employed and 8.9% of the controls. Cases informally employed were 62.2% while controls were 24.3%. The unemployed were 35.1% cases and 56.8% controls. There was however, no significant difference between the unemployment statuses of cases and controls. In terms of the mean monthly income, cases had a mean income of USD 267.51 while controls had a mean income of USD273.50.  The minimum and maximum incomes were USD20 and USD 1000 for both cases and controls.  Regarding religion, 20.3% cases were Pentecostal while controls constituted 36.5%. For orthodox religion cases were 29.7% and controls were 27.0%.  In addition, 50% cases and 36.5% controls belonged to the apostolic religion. Only 2.7% of cases and 4.1% of controls stayed in low density suburbs. Of note, 18.9% of cases and 6.8% of controls stayed in medium density suburbs while 78.4% of cases and 89.2% of controls stayed in high density suburbs. There was no significant difference in the place of residence for cases and controls. 
[bookmark: _Toc514849366]Knowledge and attitudes regarding BBAs among booked mothers

This research sought to find out the knowledge and attitudes of booked mothers regarding BBAs in Harare City. As previously highlighted, knowledge is an important factor that affects behaviour of pregnant women and such knowledge must come from multiple sources.



[bookmark: _Hlk514833613]Table 2 Knowledge related to BBAs amongst booked mothers in Harare City, 2018.
	Variable
	Category
	Cases
n=74 (%)
	Controls
n=74 (%)
	OR [95% CI]

	P-value

	Benefits of delivering at a health institution 
	Yes
No
	63(85.14)
11(14.86)
	71(87.84)
9(12.16)
	0.72[0.2825-1.8660]
	0.5049

	Heard from the clinic 
	Yes 
No
	53(71.62)
21(28.38)
	58(78.38)
16(21.62)
	0.68[0.3225-1.4467]
	0.3182

	Heard from community sister 
	Yes
No
	8(10.81)
66(89.19)
	2(2.70)
72(97.30)
	4.36[0.8942-21.2936]
	0.9074

	Heard from TV/Radio
	Yes
No
	18(24.32)
56(75.68)
	16(21.62)
58(78.38)
	1.17[0.5411-2.5051]
	0.6959

	Advice on place of delivery 
	Yes
No
	69(93.24)
5(6.76)
	65(87.84)
9(12.16)
	1.91[0.6083-6.0016]
	0.2612

	Danger signs of pregnancy 
	Yes 
No
	69(93.24)
5(6.76)
	66(88.19)
8(10.81)
	1.67[0.5206-5.3476]
	0.3836


*Significance at the 5% level
There is sufficient evidence that pregnant women had knowledge on as the probability values were above the level of significance of 0.05. Those who heard about the benefits of delivering in a health institution (0R 0.72,95% CI 0.03-1.9) were 28% more likely to deliver in a health institution compared to those who did not, though it was not statistically significant. Also, those who heard about the benefits from the clinic (OR, 0.68,95%CI 0.3-1.4) were 32% more likely to deliver in a health facility compared to those who did not, though not statistically significant.
[bookmark: _Hlk514834969] It is important for pregnant women to have multiple sources of reliable information on obstetrics and Figure 1 shows the sources of information for participants in the research.  

[bookmark: _Toc513036657]Figure 2 Source of information on the benefits of delivering at a health centre N= 148

Figure 2 shows that 75% participants heard about the benefits of giving birth at a health institution from the clinic staff while 6.8% heard from the community sisters and 23% heard from the social media. 
Various pieces of advice are given to pregnant women during their ANC visits and some of it pertains to the appropriate place of delivery. The researcher sought for that information and Figure 3 shows the results. 


[bookmark: _Toc513036658]Figure 3 Proportion of mothers who got advice on the place of delivery N=148
The study found out that most mothers were knowledgeable on the place of delivery and 91% participants got the advice on place of delivery while 9% responded that they did not get advice.  Pregnant women must be knowledgeable about the benefits of delivering at a health institution for them to have positive health-seeking behaviour during pregnancy. Figure 3 shows the proportion of mothers who heard about the benefits of delivering at a health institution. 



[bookmark: _Toc513036659]Figure 4 Mothers who heard about benefits of delivering at a health institution. N=148
Figure 4 reveals that 85.14% of cases heard about the benefits of delivering at a health institution compared to 87.84% of controls while 14.86 % cases did not hear about the benefits and 12.16% of controls respectively.  In addition, the researcher sought to find out if booked mothers had knowledge on the actual benefits of giving birth at a health institution. This is because health workers who give pregnant women advice on the appropriate places for giving birth should also indicate the benefits for giving birth at such places. Fig 4 shows the benefits of giving births at a health institution.





[bookmark: _Toc513036660]Figure 5 Benefits of giving birth at health centre. N=148
According to figure 4 the participants gave their opinions on the benefits of giving birth at a health care centre and 81.8% cited that giving birth at a health institution avoids complications for both mother and baby. Also, 77% stated that PMTCT can be initiated early when one delivers in a health institution. In addition, 85.8% mentioned that giving birth at a health institution has healthy outcomes for both mother and baby. 
Clinical staff at health centres must also give pregnant women advice on the danger signs of pregnancy. This will enable them to monitor their own health and take the necessary remedial action or visit a health care centre in the event of suspicious signs like bleeding, convulsions and severe headaches with blurred vision. Figure 5 shows the proportion of mothers who were counselled on the danger signs of pregnancy and labour.  

[bookmark: _Toc513036661]Figure 6 Were you counselled on danger signs of pregnancy and labour N=148
Most participants were counselled on danger signs of pregnancy and labour with 91% having been counseled while 9% did not get counselling. In addition to the danger signs of labour, pregnant women must also be taught on the risk factors of pregnancy which include smoking and alcohol consumption, advanced maternal age, hypertension and diabetes. Figure 6 shows the proportion of mothers who are aware of the risk factors of pregnancy and labour. 







[bookmark: _Toc513036662] Figure 7 Knowledge of risk factors of pregnancy N=148 

The researcher used a 3-Likert scale to assess the participants’ knowledge on risk factors of pregnancy and 83% participants were knowledgeable on the risk factors of pregnancy while 7.4% disagreed that they had knowledge about the risk factors of pregnancy.  
[bookmark: _Toc514849368]Attitudes of pregnant mothers   
This is because pregnant mothers act on the basis of their attitudes; even if they have full information about the benefits of delivering at health institutions. One of the attitudinal perceptions is whether there is a difference between delivering at a health institution and at home. The researcher enquired about the mothers’ attitudes on whether there is a difference between home deliveries and deliveries done at health institutions. Figure 8 shows the results. 

[bookmark: _Toc513036663]Figure 8 Is delivering at a health institution and at home the same? N= 148

About (88%) participants claimed that delivering at home and at a health institution is not the same. This is because the mothers may have been informed about the advantages of delivering at a health institution. However, 12% cases also indicated that delivering at a health institution and at home is the same. 
Other behaviors that are influenced by the attitude of pregnant mothers include the number of ANC visits and the need to seek approval from a third party in order to go to the hospital. Table 2 shows the attitudes that affect the decision to deliver at a health institution. 



[bookmark: _Toc511919027]Table 3 Attitudes that influence delivering at a health institution
	
	Category 
	Cases 
n=74
	Controls
n=74
	P-value 

	
	
	
	
	
	OR [95%CL]

	number of ANC visits
	Mean
Mode
	1.26
1
	2.69
3
	<0.001
	

	Do you seek permission to go to the hospital
	Yes
No
	11(14.9)
63(85.1)
	20(27)
54(73)
	0.106
	0.4714[0.2075-1.0711]


*Significant at the 5% level 

The mean number of ANC visits for cases was 1.26 while controls had a mean number of 2.69 ANC visits. In addition, the modal number of visits for cases was 1 and 3 for controls. The modal values of 1 and 3 respectively show that the most common number of ANC visits for cases was 1 while the most common number of ANC visits for controls was 3.
 There was a significant difference in the number of ANC visits at the 5 per cent level with a p-value of <0.001 . Cases had a lower mean number and modal number of ANC visits and that led to them delivering outside the health institution. 
A significant number 14.9% cases while 27% controls needed to seek permission to go to the health centre and 85.1% cases did not need to seek permission to go to the health centre while 73% controls did not need to seek permission to go to a health centre. The lower bound of the confidence interval for the need to seek permission to go to the hospital was 0.2075 while the upper bound was 1.0711 there was no significant difference in the need to seek permission to go to the hospital between the cases and the controls with a p-value of 0.106. However, there was no significant difference in the number of people who needed permission to go to the hospital
The knowledge and attitudes of booked mothers have an influence on the place of delivery for the pregnant women. Figure 9 shows the results. 

[bookmark: _Toc513036664]Figure 9 Place of delivery N=148
 
 For the cases 42.6% delivered at home and 7.4% delivered in transit to the clinic. This means there are more people delivering at home compared to those who try to go to the clinic when in labour.
[bookmark: _Toc514849369]Institutional factors associated with occurrence of BBAs among booked mothers in Harare city

BBAs can also occur as a result of institutional factors that are structural and beyond the control of booked mothers. These institutional factors are presented in Fig 10 and Table 3. 

[bookmark: _Toc513036665]Figure 10 Mode of transport to the clinic. N= 148 
Regarding mode of transport to the clinic 57% used public transport, 37% used foot and 6 % used private car. This explains why most women delivered at home which could be linked to transport problems. 
Other institutional factor that affect the place of delivery include the clinic’s operating time, the friendliness of the staff, perceived delays at the clinic perceived confidentiality at the clinic, the accessibility of the heath facility and the perceptions derived from the previous experiences with the health institution. Table 3 shows the results. 





[bookmark: _Toc511919028]Table 4 Institutional factors affecting place of delivery 

	Factor
	
	Cases
n=74 (%)
	Controls
n=74(%)
	     OR 

	95% CI         P-value

	Convenience of clinic operating time 
	Yes
No
	20(27.0)
54(73.0)
	47(63.5)
27(36.5)
	0.2128
	0.106-0.428  (<0.001*)

	Clinical staff friendly and welcoming
	Yes
No
	2(2.7)
72(97.3)
	31(41.9)
43(58.1)
	0.0385
	0.009 - 0.169 (<0.001*)

	Perceived delays at the clinic
	Yes
No
	68(91.9)
6(8.1)
	58(78.4)
16(21.6)
	3.1264
	1.148 – 8.512 (0.038*)

	Privacy and confidentiality at the clinic
	Yes
No
	51(68.9)
23(31.1)
	44(59.5)
30(40.5)
	1.1512
	0.769-2.974  (0.3036)

	Health facility accessible
	Yes
No
	18(24.3)
56(75.7)
	55(74.3)
19(25.7)
	0.1110
	0.053-0.234  (<0.001*)

	Overall satisfaction during previous pregnancy
	Yes 
No
	25(33.8)
49(66.2)
	45(60.8)
29(39.2)

	0.3288
	0.1681-0.6430(0.001*)



*significant at the 5% level 

[bookmark: _Hlk512410979][bookmark: _Hlk512411024][bookmark: _Hlk512411111]A significant number 27.0% of cases highlighted that the operating times of the health centres are convenient as compared to 63.5% controls with an odds ratio of 0.2128 (95% C.I 0.1059 -0.4276). The differences in the responses between cases and controls was significant with a p-value of <0.001. Some 2.7% of cases highlighted that clinical staff were friendly and welcoming as compared to 41.9% controls with an odds ratio of 0.0385 (95% C.I 0.0088 - 0.1691) and the differences in responses were significant with a p-value of <0.001.  Perceived delays at clinic was 3 times more likely to contribute to BBAs. Mostly 91.9% cases claim that there are delays at the heath institution as compared to 78.4% controls with an (OR 3.1264 95% CI 1.1484 – 8.5117). The differences in replies were significant with a p-value of 0.038.  Some (68.9%) cases claimed that there was privacy and confidentiality and (40.5%) controls shared the same views with an (OR 1.1512 95% CI 0.7686-2.9739). There was no significant difference between the responses of cases and controls. 
[bookmark: _Hlk512411260][bookmark: _Hlk512411360]In terms of ease of access, 24.3% of the cases highlighted that the health facilities are accessible as compared to 74.3% for controls (OR 0.1110 95% CI 0.0527-0.2337). The difference between the responses was significant with a p-value of <0.001. Overally 33.8% of the cases were satisfied with the treatment they received in their previous experience as compared to 60.8% controls with an (OR 0.3288 95% CI 0.1681-0.6430). The responses were statistically significant with a p-value of 0.001. 












[bookmark: _Toc513036666]Figure 11 Reasons for delays at health institutions. N=148   
More than half 58.1% participants highlighted that delays at the health institutions were due to staff shortages while 54.1% attributed the delays to slowness of clinical staff 74.3% of the respondents highlighted that the delays are due to long queues.
5 Independent actors contributing to BBAs in Harare City,2018
Forward stepwise logistic regression was conducted to determine independent factors contributing to BBAs in Harare City. Table 4 shows the independent factors found to be contributing to BBAs according to this investigation.
[bookmark: _Hlk514832155]Table 5 Independent factors contributing to BBAs in Harare City polyclinics,2018 
	Variable
	AOR
	95% CI
	p-value

	Age
	2.01
	[1.49-5.86]
	0.002*

	Level of education 
	3.69
	[3.20-6.75]
	<0.001*

	Place of residence 
	11.43
	 [8.04-13.23]
	<0.001*

	Number of ANC visits 
	8.30
	[7.21-9.71]
	<0.001*

	Convenience of clinic’s operating time
	0.30
	[0.23-0.50]
	0.003*

	Accessibility of health facility 
	0.13
	[0.10-0.65]
	<0.001*


 *Significance at the 5% level
Convenience of Clinics operating time (AOR 0.30,95% CI 0.23-0.50) and accessibility of health facility (AOR 0.13, 95% CI 0.10-0.65) were independent factors contributing to BBAs. These factors were protective and respondents were 70% and 67% less likely to have BBAs. Age (AOR 2.01, 95% CI 1.49- 5.86), place of residence (AOR 11.43,95% CI 8.04-13.23) and number of ANC visits (AOR 8.30.95% CI 7.21-9.71) were independent factors contributing to BBAs. These were all statistically significant with p-values of 0.002 and <0.001 respectively. Age was 2 times more likely to influence BBAs, Place of residence was 11 times more likely to cause BBAs and number of ANC visits were 8 times more likely to cause BBAs. 
[bookmark: _Toc514849370]Qualitative Data 
The respondents gave their own recommendations on how to improve the experience of delivering at health institutions and these are shown in Figure 12. 


[bookmark: _Toc513036667] Figure 12. Recommendations on how to improve delivering at a health institution N=148 

Research participants gave recommendations on how to improve the experience of deliveries at health institutions and 82.4% recommended community mobilization as a way to improve the experience of delivering at health institutions. Some 20.9% proposed giving of incentives for women to deliver at health institutions. Most 80.4% participants recommended avoiding delays at health institutions while 40.5%t recommended increasing health staff at the clinics. 

[bookmark: _Toc514849374]Discussion 
This study determined the factors contributing to BBAs among booked mothers in Harare City polyclinics. The specific objectives of the research were to determine the socio-demographic factors relating to BBAs among booked mothers in Harare City polyclinics, assess the knowledge and attitudes regarding to BBAs among booked mothers in Harare city and identify the institutional factors related with occurrence of BBAs among booked mothers in Harare city. The study used a 1:1 unmatched case-control study design and 148 mothers who gave birth between 1 February and 15 March 2018. The researcher found out the issues which are discussed in the following sub-sections. 
[bookmark: _Toc514849375]Socio demographic factors relating to BBAs among booked mothers
The researcher explored the influence of the age of mothers, marital status, the number of children, level of education, level of education of the partner, employment status, monthly income, religion and place of residence as possible socio-demographic factors that can potentially influence the occurrence of BBAs.  The mean age of cases was 30.53 as compared to 26.00 for the controls and the difference in mean age was significant with a p-value of 0.020. The finding reveals that age is a significant factor that influences the occurrence of BBAs. Cases had a greater mean age compared to controls and that means as women become older, their maternal health-seeking behaviour is reduced. This finding is consistent with 17 who found out that most multiparous women are the ones who deliver outside the health facilities even though they would have booked their pregnancies. Therefore, the older the woman is, the more likely she will deliver before arrival to hospital.
 The level of education of the mothers was however, significantly different between cases and controls. More than half, 75.7% cases had attained primary education and controls were 21.6%. Some 21.6% cases had secondary education as compared to 67.6% for controls and only 2.7% of cases had tertiary education while controls were 10.8%. The findings indicate that the more educated a woman becomes, the more likely that she will deliver at a heath institution. This is because education is necessary for enlightenment and more educated women can appreciate the meaning of maternal health information. Moreover, the socialization processes that happen during school years improves their knowledge on maternal health information. 
In a case control study done in Ethiopia, Abebe 17 had similar findings about the education of mothers and found out that the likelihood of delivering at home was greater among mothers with inadequate knowledge of pregnancy related factors with a factor of 62%. Moreover, Abebe (2012)18 found out that education is a key determinant of skilled care demand. Yebyo et al 16 also allude that low educational level is a significant risk factor for not utilizing the health facilities due to reduced confidence. This is because education is likely to enhance female autonomy so that mothers develop greater confidence and abilities to make decision regarding their own health as well as their children. Therefore, education is a significant determinant of the place of delivery with more educated mothers more likely to deliver at health institutions. 
Place of residence was also found to be a significant independent risk factor influencing the occurrence of BBAs. Many new suburbs are sprouting in and around Harare and are in areas where there are no clinics or far from clinics have poor or non-existent road networks especially in high densities. As a result, pregnant mothers find it difficult to access health facilities in cases of emergencies.  Most participants use public transport to access those institutions therefore it is difficult to access those facility especially during the night when there will be no public transport. This finding is in line with the findings of Lunan et al 19 that the distant to travel and availability of affordable transport influences the decision to attend a service at a health facility. This would then lead to BBAs.
[bookmark: _Toc514849376]Knowledge and attitudes regarding BBAs s among mothers
The knowledge and attitudes among mothers regarding BBAs are also predictors of the health seeking behavior of mothers and ultimately, their place of delivery. There is sufficient evidence that mothers had knowledge on the benefits of delivering in a health institution as the probability values were above the level of significance of 0.05. In a study conducted in Nepal, Joshi et al.20 found that 90% of mothers had medium to good knowledge about delivery modes, and 93% preferred vaginal delivery due to its perceived naturalness and safety. This supports your observation that informed mothers are more likely to choose institutional delivery, even if statistical significance is not always achieved. Mohamed’s research in Kenya revealed that multiparous mothers had higher awareness of exclusive breastfeeding and maternal health practices, largely influenced by clinic-based education and community health workers (21). This mirrors your finding that 75% of participants received maternal health information from clinics, reinforcing the clinic’s role as a primary source of trusted health education.
In the current study, those who heard about the benefits of delivering in a health institution (0R 0.72,95% CI 0.28-1.87) were 28% more likely to deliver in a health institution compared to those who did not, though it was not statistically significant. Also, those who heard about the benefits from the clinic (OR, 0.68,95% CI 0.32-1.45) were 32% more likely to deliver in a health facility compared to those who did not, though not statistically significant. The source of maternal health information is an important consideration and, in this research, more than half 75% participants heard the benefits of giving birth at a health institution from the clinic, a significant number 6.76% heard from the community sisters while some 23% heard from the social media. The results show that mostly, information regarding BBAs is disseminated from the clinic resulting in women who have more ANC visits acquiring more knowledge on maternal health. 
The results showed that most mothers 91% were knowledgeable on the place of delivery. The findings indicate that women got the advice from the health workers during ANC visits and those who did not get advice are the ones who did not attend more than one ANC visit or who had fewer visits. This finding is in contrast to Abebe et al (2012)16 who cite that the likelihood of delivering at home was greater among mothers with inadequate knowledge of pregnancy related problems and place of delivery. The occurrence of BBAs can therefore, be attributed to other personal and institutional factors since most women knew that the health centre is the ideal place of delivery. In addition, majority 85.1% of the cases and almost all 95.5% controls heard about the benefits of delivering at a health institution. Majority 91.2% mothers were counseled on the danger signs of pregnancy and a big number 83% had been made aware of the risk factors of pregnancy. The findings reveal that women are aware of pregnancy danger signs. The findings agree with WHO 18 who states that awareness of obstetric danger signs during pregnancy can increase woman’s capacity to timely skilled care and safe birth. This supports the idea that mothers who had BBAs knew about the benefits of delivering at a health institution and were counseled on danger signs of pregnancy. However, the women could not deliver at a health institution probably because of other factors besides knowledge.
Regarding benefits of giving birth at a health care centre, Majority women 81.8% state that giving birth at a health institution avoids complications for both mother and baby. Some 77% cite that PMTCT can be initiated early when one delivers in a health institution. In addition, most 85.8% report that giving birth at a health institution has health outcomes for both mother and baby. Wang et al. (2025)22 found that urban mothers were twice as likely (OR = 2.03) to have adequate maternal health knowledge compared to rural mothers, and that education level and access to maternity insurance were significant predictors of proactive health practices. This complements your data by suggesting that structural factors—like access to antenatal care (ANC)—enhance maternal knowledge and reduce BBAs. The findings reflect that, the majority of both cases and controls could actually spell out the benefits of delivering at health institutions despite the occurrence of BBAs. Although the health delivery system should target perfect maternal health knowledge among mothers, the level of knowledge among booked mothers was sufficient for them to deliver at a health institution.
The attitude of pregnant mothers has a bearing on their health seeking behavior during pregnancy and since pregnant mother’s act on the basis of their attitudes; having full information about the benefits of delivering at health institutions is not sufficient without the right attitude. It should be noted that majority 89.2% cases indicated that delivering at a health institution and at home is not the same. Therefore, the failure of such mothers to deliver at a health institution is therefore, probably a result of other institutional factors rather than an attitudinal issue. The mean number of ANC visits for cases was 1.26 while controls had a mean number of 2.69 ANC visits. The findings reveal that there is a significant difference between the number of ANC visits for cases and controls with controls having more visits than cases.   Number of ANC visits were statistically significant with 8times more likely to cause BBAs which means that ANC visits are important and should be attendant so as to help mothers deliver in the health facility. The greater number of ANC visits by controls suggest that they have exposure to more information and hence, they make more informed decisions on where to give birth and to monitor danger signs and risk factors of pregnancy. This finding is consistence with Bogale et al 23 who report that ANC follow up is significant for knowledge on danger signs.  BBAs can occur as a result of institutional factors that are structural and beyond the control of booked mothers. Some include the road networks which affect availability of transport, convenience of operating times at clinics, the friendliness of clinical staff, delays at the health centres and accessibility of the health facilities and these were investigated by the researcher. 
 Accessibility of healthy facility was found to be an independent risk factor which was significant. This could be linked to the study findings that more than half, 57% use public transport, 37% go on foot and 6% use private cars when visiting health centres. The findings implicate why most women delivered at home which could be linked to transport problems. Many new suburbs in Harare do not have well-developed clinics, roads and transport systems and as a result, pregnant women may find it difficult to go to health centres in the event that they get into labour while at home. This is consistence with Lunan et al19 who cite that availability of affordable transport and the condition of the roads influences the decision to attend a service at a health facility. Therefore, this might eventually result in BBAs.  
Convenience of clinic operating time was also a significant independent factor. This could be linked to the general opinion of participants (73%) that the operating times of the clinics were not ideal for pregnant women. This is because FHS clinics and satellite clinics operate during the week and only open for half a day on Saturdays and do not open completely at night. Nevertheless, pregnant women can go into labour at any time of the day and at any day of the week and with poor transport networks, women end up delivering at home or in transit to health centres.
Other institutional factors that influence BBAs that were statistically significant in bivariate analysis include friendliness and welcoming of the clinical staff, perceived delays at the clinic and overall satisfaction during previous pregnancy.   Some 97% participants also highlighted that clinical staff members were not friendly and, in most cases, harass or intimidate pregnant women during ANC visits. This finding supports Alfasana et al24 who stated that the health providers where verbally abusive and unfriendly. This therefore, leads to women shying away from health centres in fear of intimidation, harassment or humiliation. Thus, women who perceive clinical staff at health centres as hostile may choose to deliver at home that to suffer intimidation and humiliation. 
 Almost all 91,9% research participants also highlighted the presence of delays at health centres as a probable reason why BBAs occur. Delays may be a result of understaffing at the health centres. The finding support Bhoopalam et al 25 who cite that inadequate staffing in health institution can cause delays and can also make woman not to deliver in the health facility in fear of quality of care they will get. Many areas are expanding in and around Harare and the existing clinics may be overwhelmed by the increasing number of people. Alternatively, delays may be due to staff incompetence and negative attitude towards work. A significant number 54% participant highlighted that clinical staff members must ‘stick to their tea breaks and not spend an hour or more while they wait. Therefore, delays at health clinics may be caused by one or more factors but in the end, lead to overall dissatisfaction, reduce the numbers of ANC visits by women and ultimately lead to BBAs. 
 Therefore, institutional factors have a role to play in the occurrence of BBAs. Thus, there is a mutually reinforcing relationship between unconducive institutional factors and insufficient knowledge and negative attitudes towards health institutions. 
[bookmark: _Toc514849379]Conclusion 
This research investigated the determinants of BBAs among booked mothers in Harare City polyclinics. The specific objectives of the research were to determine the socio-demographic factors, find out knowledge and attitudes and identify the institutional relating to BBAs among booked mothers in Harare city.  The research study found out that age, level of education, place of residence, number of ANC visits, convenience of clinic operating time, clinical staff friendliness and welcoming, health facility accessibility and overall satisfaction during previous pregnancy were significant determinates of BBAs.  Therefore, there are socio-demographic factors, attitude and institutional factors contributing to BBAs among booked mothers in Harare City
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