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[bookmark: _Toc51751470][bookmark: _Toc228817585]ABSTRACT
Purpose: The objective of this study was to determine the average waiting time-to-theater for categories one and two caesarean sections in District Hospitals within Wouri Division of Cameroon and identify both the patient and hospital factors that influence the waiting time-to-theater in order to provide valuable data for the development of guidelines that will ensure prompt and adequate treatment for surgical obstetric emergencies in our hospitals.
Methodology: A cross sectional study of pregnant women referred for emergency caesarean delivery was conducted at the Bonassama, Deido, and Nylon District Hospitals located within Wouri Division of Cameroon. Patients and nurses who volunteered to participate in the study were administered a structured questionnaire. The questionnaire was designed to capture information on patient factors, hospital factors, and the time intervals from admission to delivery of the baby. Data was analyzed using SPSS version 25.A chi squared test was done. Statistical significance was designated at p<0.05. 
Findings: Out of 180 emergency Caesarean sections, 120(66.7%) reported for category 1 while 60(33.3%) reported for category 2.The mean (±SD) waiting time for categories one and two were 253.84(±237.41) minutes and 190.97(±161.81) minutes, respectively. It was observed that paying caution fee before surgery x2= 5.61; (P0.04), financial constraints x2=6.69; (P 0.035), marital status x2=12.11; (P 0.044), workload x2=9.37; (P 0.023), staff shortages x2=12.71; (P 0.013), and Caesarean sections strictly by a gynecologist x2=12.78; (p 0.012) were significantly associated with the prolonged waiting time-to-theater.
[bookmark: _Toc228817586]Unique Contribution to Theory, practice and policy: The information would guide the health care team to identify the cause of the delay and its barriers with evidence in order to improve the quality of care given to patients with obstetric emergencies that require emergency caesarean sections. The findings will also provide additional information for other settings with similar care problems and processes at both national and international levels. Moreover, policy makers can also use this information to plan future improvements in the patient care process for better care of pregnant women.
[bookmark: _Toc51751471]Keywords: Emergency caesarean section, Waiting Time–to-theater, Patient and Hospital Factors.
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[bookmark: _Toc51751477][bookmark: _Toc228817593]1.0 INTRODUCTION
The WHO (Eleanor, Murokura, 2017), established that a caesarean section is an essential procedure in the management of delivery, and recommended a rate of 5-15% of all births worldwide. 
 According to Govenser et al, (2019), an emergency surgery is one that must be performed immediately without which there can be permanent disability or loss of life. An obstetric emergency is any pathological situation occurring during pregnancy or during delivery and in which a diagnosis and treatment must be made very quickly to preserve the life of the woman and/or her baby (Gohou, 2019).
 In general, regardless of what transpires during labor and delivery, when the decision is made for surgical delivery of a baby, it should be done as quickly as possible to avoid injury to the mother and baby (Gupta et al, 2018). The American college of obstetrics and Gynecology (ACOG) and the American Academy of Pediatricians (AAP) recommend that the emergency caesarean section should be performed in a time frame of 30 minutes from the time of decision and the length of hospital stay post caesarean section should be less than 96 hours (Hirani et al, 2017). Even though the 30 minutes decision to surgical incision interval remains a benchmark for service provision for caesarean sections of grade 1 and grade 2 urgency, the 75 minutes decision to incision interval should be added as a clinically important audit standard, and all emergency caesarean deliveries should occur within this time (Herard and Boillot,2013). 
In developed countries, most emergency operations are performed within one hour of decision but delay beyond three hours is seen in 15% of patients. This is due to advanced imaging technology and critical care support that leads to improved diagnostic accuracy which facilitates changes in operative timing in acute care surgery. 
Unfortunately, in developing nations, government hospitals provide few supplies for resuscitation and stabilization at the emergency department. Due to these overburdened and weak health systems characteristic of low–income countries, the waiting time-to-theatre for emergency caesarean delivery is stretched to 75 minutes without any significant morbidities.
However, if the waiting time is pushed over the 75 minutes threshold, significant maternal and neonatal morbidities and mortalities are likely to occur (Whitlock, 2019). In a study that was conducted in Abidjan, the waiting time was extremely long with median time being 4.8 hours (Jane Thomas, 2019). The waiting time substantially exceeded the 30 minutes generally advocated in industrialized countries. Also, in a study of 224 caesarean sections conducted in two hospitals in Nigeria (Govenser et al, 2019), none was done within the recommended time interval of 30 minutes. The reasons for the long delays were multiple and complex, but the main factors governing them were the huge case load of severe cases and the absence of any clear policy towards ensuring prompt and adequate treatment for life-threatening emergencies. In another study that was conducted at the Yaoundé Central Hospital of Cameroon (Whitlock, 2019), on 345 (84.15%) emergency caesarean sections, the mean waiting time-to-theater was 224.36 minutes (3 hours 45 minutes). The perinatal outcomes were very poor in cases that experienced delays in the emergency surgical intervention.
[bookmark: _Toc26464049][bookmark: _Toc51751479][bookmark: _Toc228817595]1.1 Problem Statement
Statistics from the Centers for Disease Control (CDC) and Prevention indicate that obstetric deaths are on the rise, going from 13.3 deaths per 100,000 live births before 2006 to 15.8 deaths per 100,000 live births from 2006 to 2009 (Adamou et al, 2019). A woman dies every two hours in the course of delivery in Cameroon implying 12 women each day (Kheman et al, 2018). Surgical obstetric emergencies arrive late at the theater usually with life-threatening complications. This is probably because from the time the patient presents at the emergency department to the time of being transferred to the theater for surgery, there exist the possibility that they can experience many periods of prolonged waits. Delaying an emergency surgery for lengthy periods of time in some cases increases the chances of complications that may result in high hospital cost, prolonged length of hospital stay, and even death of the patient. 
[bookmark: _Toc26464050]Prolonged length of hospital stay may cause patients and their family members to be absent from work and business engagements. This impacts the economic status of the family negatively and affects the productivity of the company in which the patient or family member works. The workload in the hospital increases due to the complications and prolonged hospital stay that come as a result of delayed time-to-theater. 
[bookmark: _Toc26464053][bookmark: _Toc51751483][bookmark: _Toc228817599]1.3 Objective of the study
The objective of this study was to determine the average waiting time-to-theater for categories one and two caesarean sections in District Hospitals within Wouri Division of Cameroon and identify both the patient and hospital factors that influence the waiting time-to-theater in order to provide valuable data for the development of guidelines that will ensure prompt and adequate treatment for surgical obstetric emergencies in our hospitals.

[bookmark: _Toc51751486][bookmark: _Toc228817602]2.0 LITERATURE REVIEW
According to data from 150 countries worldwide, 19% of all births occur by caesarean sections, ranging from 6% in the least developed areas to 27.2% in the most developed regions (Kareem, 2014). A study conducted in South Africa revealed that in Sub Saharan Africa, 75-96% of caesarean sections are reported as emergency procedures. This study also revealed that Countries in Sub Saharan Africa usually have few skilled workers capable to perform surgery- including caesarean sections and most of their qualified doctors live in urban areas.
The maternal mortality ratio of any country can be substantially and rapidly reduced through the provision of prompt and high quality emergency obstetric care combined with an effective communication network, and a functional ambulance transfer system for women at risk of, or with obstetric complications (Govenser et al, 2019, Lewis, 2014). The interval between the arrival in the hospital and the time of delivery of the baby in the operating theater is an important indicator of the quality of emergency obstetric care. The patient and the hospital systems are important indicators of the time interval between the arrival to the hospital and the time of delivery in emergency obstetric care. 
[bookmark: _Toc51751493][bookmark: _Toc228817609]2.1 Theoretical Framework
[bookmark: _Toc51751494][bookmark: _Toc228817610]2.1.1 Obstetric Emergencies
Pregnancy can sometimes present life-threatening health problems for a mother and her baby. These problems are called obstetric emergencies. An obstetric emergency may arise at any time during pregnancy, labor and birth. Hospital care is needed for all obstetric emergencies, as the woman may need specialist care and an extended hospital stays [Eleanor et al, 2016].
Some of the obstetric emergencies that usually require emergency caesarean sections include umbilical cord prolapsed, acute fetal distress, eclampsia, uterine rupture, ruptured ectopic pregnancy, failure of labor to progress with maternal and fetal compromise, and ante partum hemorrhage due to placenta abruption, and placenta previa.
[bookmark: _Toc51751495][bookmark: _Toc228817611]2.1.2 Emergency Caesarean Sections
Data from 1990-2017 showed that a quarter of all women who died while giving birth in low and middle income countries had undergone caesarean section[UNICEF, 2019 ]. In Sub Saharan Africa ,one in 100 women who undergo a caesarean section will die. The outcomes for their babies are even worse, with 8% not surviving longer than a week. This figure indicates a lack of access and inappropriate use of the procedure. Women who undergo emergency Caesarean sections in low and middle income countries were twice more likely to die than those delivering by elective caesarean sections. 
When an emergency caesarean section is performed within an adequate time frame, it reduces the occurrence of the emotional and psychological trauma that usually follows emergency admissions when surgical interventions are unduly delayed. Delivery is most likely to be achieved within the recommended time frame if the complement of qualified midwives and delivery suites is sufficient to allow one-to-one care to be provided to women in active labor. More specifically, failure to provide this level of care hinders the woman’s transfer to the operating theater but once the woman has arrived in the operating theater, the laboring woman-to-midwife ratio has no further bearing on the delivery time of the baby [Govenser et al, 2019 ].
Childbirth can be an unpredictable process [WHO, 2019]. The unpredictable nature demands that the expectant mother and the care team should be prepared at all times to manage emergencies.
In fact, in an obstetrical emergency (perinatal asphyxia, placental abruption, hypoxia-ischemia, cord prolapsed, etc.) an emergency caesarean section may be the only way to expedite delivery and remove the fetus from harm, including brain damage .The decision to proceed is influenced by a number of factors, including the training of the operator, the operative and clinical resources and the variables of the clinical presentation .In an emergency caesarean section, every minute counts towards the delivery of a healthy baby and avoiding brain damage [WHO, 2019]. The obstetrical team must move as expeditiously as possible to deliver the baby and the hospital must have the capability and necessary resources available .Before the Procedure, an operating room is made available and all the necessary personnel are called to the operating room including nurses, obstetricians and anesthesiologists.
[bookmark: _Toc228817612]2.1.3. Triage in Emergency Care
The Royal Australian and New Zealand College of obstetricians and Gynecologist in August 2019 said that if several women need caesarean sections at the same time, usually, the mother and/or baby most at risk goes first for surgery. Thus, Lucas’ four graded scale categorize caesarean sections by degree of urgency [Gupta et al, 2018]:
Category 1 – Immediate threat to the life of the mother or baby. This category needs caesarean section within 30 minutes from admission.
Category 2 –There are problems affecting the health of the mother and/or baby but they are not immediately life threatening. This category needs caesarean sections done within 75 minutes from admission to avoid any deterioration of maternal or fetal condition.
Category 3 – The baby needs to be born early but there are no immediate risks to the mother or baby.
Category 4 – The operation will be done at a time that suits the woman and the caesarean section team.
[bookmark: _Toc51751488][bookmark: _Toc228817604]2.2 Empirical Framework
[bookmark: _Toc51751489][bookmark: _Toc228817605]2.2.1 Understanding the Waiting Time for Emergency Caesarean Delivery
The decision to incision time interval (DI) for an emergency caesarean section is defined as the interval in minutes from the date and time of decision for surgery in the hospital to the date and time of surgical incision in the operation room (Lucas et al, 2000). The waiting time is very crucial for the survival of the mother and the fetus but this time interval is hardly within the recommended 30 minutes for category one caesarean sections and 75 minutes for category two caesarean sections. Globally, emergency caesarean sections have been performed but the time interval between decision and delivery of the baby varies across countries (Marilin et al, 2013). 
 A retrospective study conducted in the United States showed that sixty-three percent of emergency cesarean sections were begun in less than 30 minutes (Marilin et al, 2013) 
The Royal College of Obstetricians and Gynecologists (RCOG)  later  agreed  that  the  30  minutes  rule  is  not  a requirement but each institution, based on resources and geographic  location  should  have  required  personnel readily  available (Maternity Worldwide,2020). The Swedish Society for Anesthesia and intensive care has set recommendations that anesthetic services should include an Anesthesiologist available within five minutes from the decision of an obstetric emergency and that an emergency caesarean section incision should be possible to start within 15 minutes from the decision (Frascio et al, 2017).The latest RCOG National Institute for Health and Care Excellence (NICE) guideline recommended the use of 30-minutes and both 30- and 75-minutes intervals to measure the overall performance of an obstetric unit in categories 1 and 2 emergency cesarean sections, respectively (Maternity Worldwide, 2020). 
In a study that was conducted in Northern Tanzania (RANCOG, 2019), out of a total of 598 women who underwent emergency caesarean section, the decision to delivery interval (DDI) was 60 minutes; only 72(12%) were operated within 30 minutes from decision time. 
In another study conducted in Uganda (Marilin et al, 2013), 297 participants had an average DDI of 92 minutes and the time from decision to arrival in the operation theater was 30 minutes and from arrival in the theater to anesthesia induction the time interval was 31 minutes. Only 2 (0.7%) participants had a waiting time within 30 minutes. Prolonged stay in the theater was associated with adverse maternal outcomes (P=0.004).
In another study that was conducted at the Yaoundé Central Hospital of Cameroon [16], it was observed that out of 1476 deliveries, 410 (27.77%) delivered by caesarean sections while 345 (84.15%) delivered through emergency caesarean section. The mean waiting time for the emergency caesarean section was 224.36 minutes (approximately 3 hours 45 minutes) with extremes of 15-864 minutes (Kouo-Ngamby, 2015). The perinatal outcomes were very poor when there was delay in surgical intervention. In addition, a study that was conducted at the Laquintinie hospital, Douala (S.Cavalho et al, 2013) on 228 emergency caesarean sections performed, 218 cases (95.6%) were performed greater than one hour after the decision was taken. The median waiting time was 214 minutes (3hours 56 minutes) with a minimum of 20 minutes and a maximum of 2104 minutes (approximately 35 hours). This was far above the recommended 30-minutes time despite the availability of an emergency operating kit and the operating theater. 
[bookmark: _Toc51751491][bookmark: _Toc228817607]2.2.3. Factors that Influence Waiting Time-to-Theater for Surgical Obstetric Emergencies
According to maternity Worldwide 2020, the "Three Delays model" identifies three groups of factors which may stop women and girls accessing the maternal health care they need:
1) Delay in decision to seek care (first delay) due to;
· The low status of women,
· Poor understanding of complications and risk factors in pregnancy and when to seek medical help,
· Previous poor experience of health care
· Acceptance of maternal death
· Financial implications
2) Delays in reaching care (second delay) due to;
· Distance to health centers and hospitals
· Availability of and cost of transportation
· Poor roads and infrastructure
· Geographic e.g. mountainous terrain, rivers 
3) Delay in receiving adequate health care (third delay) due to;
· Poor facilities and lack of medical supplies
· Inadequately trained and poorly motivated medical staff
· Inadequate referral systems
Delays in ordering a Caesarean section, as well as in decision-to-incision time (third delay), may be a case of medical error and negligence [Jab et al, 2017]. In practice, the timing of operative interventions is influenced by many factors including clinical diagnoses, required complementary investigations, complications of disease, required logistics, workload of the physician, and the availability of an operation theatre. [Dupuis et al, 2018] Other factors have been reported to affect DDI, including team readiness, team communication, and severity of fetal-maternal complications. Previous studies reported that good preparation can reduce DDI, such as locating operating room near delivery room, availability of obstetricians and anesthesiologists, and an effective team work [Tanyi et al, 2016].
[bookmark: _Toc51751504][bookmark: _Toc228817621]3.0 RESEARCH METHODOLOGY
This was a cross sectional hospital-based study. The study period was between June, and August, 2020.
[bookmark: _Toc26464056][bookmark: _Toc51751505][bookmark: _Toc228817622]3.2. Study Area
The study was conducted at the Bonassama, Deido, and Nylon district hospitals that offer surgical and obstetric services in the Wouri Division of Cameroon (Fig.1).The District Hospital is considered as the operational level of the health system pyramid in Cameroon.
 Cameroon is located in Central Africa, bordering the Bight of Biafra between Equatorial Guinea and Nigeria. Wouri Division of Cameroon is situated in the Littoral Region of Cameroon. It forms the area around the major city of Douala, and is named after the major Wouri River. Douala is the economic capital of Cameroon. It is a very busy cosmopolitan city that has peoples of all works of life. Many quarters in Douala have a lot of swampy areas.
Wouri division is made up of seven subdivisions with each subdivision having a district hospital. The division covers a total surface area of 923KM squared and as of 2019 a total population of 4110000 inhabitants [MINSANTE, 2016]. The climate here is the warm and coastal type.

[bookmark: _Toc26464059][image: Location of the Douala V Municipality. (a) Littoral recion in cameroon; (b) Wouri division in the littoral region; (c) Douala 5 sub-division. Source: Modified from DUC by Tende, 2018. ]
[bookmark: _Toc51739967]Figure 1: Map showing Cameroon (a) Littoral Region (b) and location of study sites (c) [MINSANTE, 2016].
[bookmark: _Toc26464064][bookmark: _Toc51751506][bookmark: _Toc228817623]3.3. Study Variables
The independent variables were the patient and hospital factors
The dependent variable was the waiting Time-To-Theatre (AI).
[bookmark: _Toc26464058][bookmark: _Toc51751507][bookmark: _Toc228817624]3.4. Study Population
The study population consisted of pregnant women presenting with surgical obstetric emergencies that required categories one and two caesarean delivery at the different study sites.  The study participants were the pregnant women or their significant others, and the nurse directly involved in the preoperative care of the patient. It is worthy to note that the nurse is at the center of care and therefore considered to have most of the information about the patient and the hospital.
[bookmark: _Toc51751508][bookmark: _Toc228817625]3.5 Sample Size and Sampling Method
[bookmark: _Toc51751509][bookmark: _Toc228817626]3.5.1. Sample Size Calculation
The Cochrane’s sample size recommendation was used in sample size calculation.
The Cochrane’s formula is:
[image: https://www.statisticshowto.datasciencecentral.com/wp-content/uploads/2018/01/cochran-1.jpeg]
Where:
e is the desired level of precision (i.e. the margin of error),
P is the estimated proportion of women for caesarean sections in the hospitals.	
q = 1 – p. The Z -value is found in the Z table.
According to Hospital Caesarean Section records from June 2011 to June 2015, of the 6706 deliveries, 2012 were Caesarean Sections (total caesarean section rate 30%). Out of the total number of caesarean sections, 1408 were emergency caesarean sections (70%). Using the Cochrane’s formula at 95% confidence interval and 5% level of precision.
Z2 = 1.962
q= 1-p
P = 0.3
q = 1-0.3 = 0.7
e = 0.05.
Therefore the estimated sample size for this study was 165.We added 10% to this sample size to account for sample attrition giving a total sample size of 180. This figure was divided by the three district hospitals. Thus, 60 women with surgical obstetric emergencies for either category one or two caesarean section per district hospital were consecutively enrolled during the study period. 
[bookmark: _Toc51751510][bookmark: _Toc228817627]3.5.2. Sampling method
The simple random sampling technique was used in selecting the hospitals. All the district hospitals in wouri division that have a functional theater and maternity were assigned numbers on small pieces of paper and these papers put in a ballot box .The papers were mixed up and three papers selected randomly to give an equal chance for any of the hospitals to be selected for participation in the study. The Bonassama, Deido, and the Nylon, district hospitals were eventually selected randomly as institutions where the study was conducted in the Wouri division of Cameroon. 
The study population was selected using the census strategy. To maximize participation and avoid bias, all surgical obstetric emergency patients with categories one and two urgency for caesarean deliveries between June and August 2020 were enrolled until the sample size was obtained. Data was also collected from the Nursing staff that was directly involved with the preoperative care of each of the patients during the shift period using a structured questionnaire. There were two questionnaires used in data collection-Questionnaire for the patient and questionnaire for the nurse (APPENDICES 1 and 2).
[bookmark: _Toc51751511][bookmark: _Toc228817628]3.6. Data Collection
The data collection tool was a structured questionnaire(APPENDICES 1 and 2).The questionnaire for patient factors was administered to the patient and that for the hospital factors administered to the nurse directly involved in the preoperative care of that patient during the shift. Data was also obtained from the delivery register in the maternity and/or the surgical register in the theater. Pregnant women reporting to the selected District Hospitals for categories one and two caesarean delivery were sensitized on the project objectives and protocol to obtain informed consent. The volunteer study participants were then assisted in completing the structured questionnaire. The questionnaire was translated into the French language since Wouri Division is located in the French speaking Region of Cameroon. This questionnaire was designed to capture information on socio-demographic characteristics, time intervals from arrival in the hospital to delivery of the baby, patient and hospital factors that influence waiting time for emergency caesarean delivery.
The perceived urgency for the emergency caesarean section was ascertained by asking which of the following statements most accurately described “Urgency” of the caesarean section:
Immediate threat to the life of the woman or fetus (category 1)
Maternal or fetal compromise not immediately life threatening (category 2)
No maternal or fetal compromise but early delivery needed (category 3)
Delivery time to suit the woman and staff (category 4).
Indications in category one for this study included, cord prolapsed, uterine rupture, acute fetal distress, ruptured ectopic pregnancy, eclampsia, and ante partum hemorrhage.  
Indications in category two included, mal -presentation in labor, previous two C-sections in labor,   failed instrumental delivery, failed induction with maternal and/or fetal compromise, Preeclampsia, failure to progress in labor with maternal and/or fetal compromise, cephalopelvic disproportion in labor.
During the study period, each participant was approached individually and educated extensively on the project objectives and protocol. The patient was then requested to join the study.  Thereafter an informed written consent for those who volunteered to participate in the study was signed (Appendices 3 & 4). If the woman was unable to give written consent, her immediate caretaker in most cases who was either the spouse or her mother or sister was asked if the patient’s records could be reviewed and later the patient was interviewed on recovery.   Volunteer consenting participants were then interviewed for individual characteristics using the structured pretested questionnaire. 
The date and time of decision for emergency cesarean delivery was retrieved from the patients’ files or delivery register of the maternity and recorded in the questionnaire.  Subsequently, the time of being received in the operating theatre, administration of anesthetic agent, and delivery of the baby was recorded in the questionnaire. The indication for the emergency caesarean section and participant’s condition at time of arrival was also retrieved.
[bookmark: _Toc51751512][bookmark: _Toc228817629]3.6.1. Inclusion Criteria
Participants were included into the study if they fulfilled the following criteria:
· Willingness to grant written informed consent,
· The nurse directly concerned with the preoperative preparation of the patient during the shift
· All pregnant women referred to the hospital emergency department or maternity for categories 1 and 2 emergency caesarean sections. 
· Women in labor at the maternity who suddenly develop maternal and/or fetal complications that require categories one or two emergency caesarean section.
[bookmark: _Toc51751513][bookmark: _Toc228817630]3.6.2. Exclusion Criteria
Participants were not included into this study if they met the following criteria:
· Patients who were already in the ward for elective or urgent surgeries that suddenly became an emergency surgery due to one or more reasons.
·  All clients classified for categories 3 and 4 caesarean sections. 
[bookmark: _Toc51751514][bookmark: _Toc228817631]3.6.3. Data Management and Analyses
All completed questionnaires were transcribed onto an excel sheet and exported to SPSS version 25. Data was analyzed for descriptive and inferential statistics. Qualitative data were coded for themes and analyzed for patterns. Descriptive statistics were presented to describe the essential characteristics of the patient and hospital factors. The mean waiting time was calculated for each of the three hospitals. The mean waiting time for category one C-sections was calculated and that for category two also calculated. The hospital and patient factors were analyzed. 
A chi-square test was used to check for association between waiting time, the patient and hospital causes for the delay to start surgery within the recommended time. Statistical significance was designated at p<0.05. 
Decision to surgical incision time interval (DI) of greater than 31 minutes was considered delayed for category one caesarean sections while decision to surgical incision time interval of greater than 75 minutes was considered delayed for category two caesarean sections.
[bookmark: _Toc26464069]The mean decision–to-incision (waiting) time in minutes was compared to the recommended 30 minutes for category 1 emergency C-sections and 75 minutes for category two Caesarean sections (table 5).
[bookmark: _Toc51751515][bookmark: _Toc228817632]3.7. Ethical Considerations
Ethical approval was obtained from the Faculty of Health Sciences Institutional Review Board of the University of Buea (APPENDIX 5).Administrative authorization was obtained from the Delegate of Public Health, Littoral Region of Cameroon (APPENDIX 6). Authorization was obtained from the respective Medical Officers in charge of the three district hospitals in Wouri Division of Cameroon (APPENDICES 7, 8, 9).
 Confidentiality of data from study participants was maintained by not inserting names of the participants on the questionnaire. In addition, all the participants involved in the study were asked to give an informed consent (APPENDIX 3) before enrolment into the study. 
[bookmark: _Toc51751516][bookmark: _Toc51751518][bookmark: _Toc228817635]4.0 PRESENTATION OF FINDINGS, ANALYSIS AND INTERPRETATION4.1 Demographic Data
A total of 360 study participants were enrolled into the study consisting of 180 patients for both categories one or two caesarean sections and the 180 nurses who were directly involved in their preoperative care.
[bookmark: _Toc51751519][bookmark: _Toc228817636]4.1.1 Demographic characteristics of the Nurses
Out of the 180 nurses that participated in the study, 153(85.0%) were females and were mostly of the age group 20-39 years. One hundred and fifty two (84.4%) spoke the French Language. A greater percentage (56.1%) was married. Most of them had more than one year of work experience (Table 1).
[bookmark: _Toc228817666]Table 1: Demographic characteristics of the Nurses
	Demographic factor
	Frequency (n)
	Percentage (%)

	Age group 
	<20 years
	2
	1.1

	
	20-39 years
	140
	77.8

	
	40-60 years
	38
	21.1

	Gender
	Male 
	27
	15.0

	
	Female
	153
	85.0

	Language 
	English 
	28
	15.6

	
	French 
	152
	84.4

	Marital Status
	Single 
	53
	29.4

	
	Married
	101
	56.1

	
	Divorced
	7
	3.9

	
	Cohabiting
	19
	10.6

	Experience
	< 1 year
	20
	11.1

	
	>1 year 
	160
	88.9

	Department
	Theater
	32
	17.8

	
	Maternity
	70
	38.9

	
	Emergency 
	78
	43.3



[bookmark: _Toc51751520][bookmark: _Toc228817637]4.1.2 Demographic characteristics for the patients
This study involved 180 patients for emergency Caesarean sections with either categories one or two urgency. The age group that had the highest frequency for emergency caesarean section was 20-39 years 153 (85.0%). Most of them 153 (85.0%) had the Caesarean section when the pregnancy was at term (gestational age >37 weeks). Also, a greater proportion; 138(76.6%) were Christians, while 21(11.7%) were without any religious denomination. The language of communication that was most common among the patients was the French language 140(77.8%).
 However, 3 (1.7%) of the patients could only communicate in their local dialect and 3(1.7%) had nonverbal means of communication (Table 2).
[bookmark: _Toc228817667]Table 2: Demographic characteristics for the patients
	Demographic Factors
	Frequency (n)
	Percent (%)

	Age group 
	<20years
	26
	14.4

	
	20-39 years
	153
	85.0

	
	40-60 years
	1
	0.6

	Gestational age
	<37 weeks
	27
	15.0

	
	>37 weeks
	153
	85.0

	Religion 
	Christian 
	138
	76.6

	
	Muslim
	21
	11.7

	
	None 
	21
	11.7

	Language 
	English 
	34
	18.9

	
	French 
	140
	77.8

	
	Dialect
	3
	1.7

	
	Non verbal
	3
	1.7

	Hospital
	Bonassama
	60
	33.3

	
	Nylon 
	60
	33.3

	
	Deido
	60
	33.3





[bookmark: _Toc51751521][bookmark: _Toc228817638]4.1.3 Percentage distribution of level of education for patients
A greater proportion of the patients had secondary education (Figure 2).

[bookmark: _Toc51739968]Figure 2: Percentage distribution of level of education for patients
[bookmark: _Toc51751522][bookmark: _Toc228817639]4.1.4 Percentage distribution of marital status for patients
The percentage of women who were cohabiting (34.4%) was almost the same as that for those who were married (35.6%) in this study (Figure 3).

[bookmark: _Toc51739969]Figure 3: Percentage distribution of marital status for patients
[bookmark: _Toc51751523][bookmark: _Toc228817640]4.2 Waiting Time for Emergency Caesarean Sections
[bookmark: _Toc51751524][bookmark: _Toc228817641]4.2.1 Waiting Time intervals for both categories 1 and two Caesarean sections in the three study hospitals
The mean waiting time was far above the mean incision to delivery time interval (Table 3).
[bookmark: _Toc228817668]Table 3: Mean (±SD) and range of waiting time intervals for both categories 1 and two Caesarean sections in the three hospitals
	Time interval
	Minimum(Mins)
	Maximum
(Mins)
	Mean
 (Mins)
	Std. Deviation

	Decision to incision  (DI)
	10.0
	1492.0
	233.23
	217.13

	Decision to delivery time  
	2.0
	1471.0
	80.18
	166.75

	Arrival to  delivery time 
	32.0
	1513.0
	313.40
	265.59

	Arrival to decision time
	1.0
	1380.0
	178.24
	223.46

	Incision to delivery time
	1.0
	42.0
	11.08
	6.88



[bookmark: _Toc51751525][bookmark: _Toc228817642]4.2.2 Mean (±SD) and range of waiting time intervals for both categories 1 and 2 Caesarean sections per hospital
The Bonassama District Hospital had the longest mean waiting time of 273.20 minutes with minimum of 10.0 minutes and maximum of 1492.0 minutes while the Deido District Hospital had the shortest mean waiting time of 188.96 minutes with minimum of 40.0 minutes and maximum of 725.0 minutes (Table 4).


[bookmark: _Toc228817669]Table 4: Mean (±SD) and range of waiting time intervals for both categories 1 and 2 
C-sections at the Nylon, Deido and Bonassama hospitals
	    Hospital         Time intervals(Mins)
	Minimum
(mins)
	Maximum(mins)
	Mean (mins)
	Std. Deviation

	Bonassama
	Waiting time
	10.0
	1492.0
	273.20
	283.01

	
	Decision to delivery time 
	4.0
	1471.0
	95.83
	271.20

	
	Arrival to delivery time 
	40.0
	1513.0
	369.00
	367.54

	
	Arrival to decision time
	1.0
	1020.0
	174.83
	225.22

	
	Incision to delivery time
	2.0
	42.0
	9.33
	6.41

	Nylon
	Waiting Time
	10.0
	674.0
	237.53
	182.55

	
	Decision to delivery time 
	4.0
	545.0
	49.31
	76.52

	
	Arrival to  delivery time 
	32.0
	875.0
	286.85
	208.99

	
	Arrival to decision time
	2.0
	1380.0
	218.28
	263.27

	
	Incision to delivery time
	1.0
	27.0
	9.70
	6.28

	Deido
	Waiting Time
	40.0
	725.0
	188.96
	161.18

	
	Decision to delivery time 
	2.0
	259.0
	95.38
	59.22

	
	Arrival to  delivery time 
	65.0
	917.0
	284.35
	174.71

	
	Arrival to decision time
	5.0
	875.0
	141.60
	168.68

	
	Incision to delivery time
	3.0
	35.0
	14.20
	6.95


	
[bookmark: _Toc51751526][bookmark: _Toc228817643]4.2.3 Waiting time intervals per category of emergency C-section for all the three hospitals.
The mean waiting time (DI) for category one was far above the 30 minutes recommendation while that for category two was far above the 75 minutes recommendation. The minimum waiting time for category one caesarean sections was 10.0 minutes while that for category two was 40.0 minutes. The maximum waiting time for category one was 1492.0 minutes while that for category two was 725.0 minutes. The incision to delivery time intervals for both categories was relatively shorter (Table 5).
[bookmark: _Toc228817670]Table 5: Mean (±SD) and range of waiting time intervals per category of emergency 
C-section for all the three hospitals
	category Time interval
	Minimum
	Maximum
	Mean
	Std. Deviation

	Category 1 
	Waiting Time(AI)
	10.0
	1492.0
	253.84
	237.41

	
	Decision to delivery time interval (DDI)
	4.0
	1471.0
	72.21
	198.99

	
	Arrival to delivery time interval (ADI)
	32.0
	1513.0
	326.04
	300.01

	
	Arrival to decision time  (AD)
	1.0
	1380.0
	195.33
	244.28

	
	 Incision to delivery time (IDI) 
	1.0
	42.0
	9.54
	6.31

	Category 2
C-section 
	Waiting Time
	40.0
	725.0
	190.97
	161.81

	
	Decision to delivery time 
	2.0
	259.0
	96.51
	59.08

	
	Arrival time to delivery time interval (ADI)
	65.0
	917.0
	287.47
	174.51

	
	Arrival  to decision time (AD)
	5.0
	875.0
	143.19
	169.68

	
	 Incision to delivery time  (IDI)
	3.0
	35.0
	14.24
	7.00


[bookmark: _Toc51751527]
[bookmark: _Toc228817644]4.2.4 Percentage distribution of normal and abnormal waiting time for categories 1 and 2 patients.
In relation to the waiting time–to-theater (DI), there were only 3(2.5%) patients with category one urgency that had waiting time ≤30minutes. On the other hand, only 10(16.7%) patients for category two had normal waiting time ≤75minutes (Figure 4).

[bookmark: _Toc51739970]Figure 4: Percentage distribution of normal and abnormal waiting time for categories 1 and 2.
[bookmark: _Toc51751528][bookmark: _Toc228817645]4.3 Factors Influencing Mean Waiting Time-To-Theater
[bookmark: _Toc51751529][bookmark: _Toc228817646]4.3.1 Patient-related factors
A greater proportion of the patients, 89(49.4%) had to pay caution fee before they were taken to the operating theater. For those who had to pay caution fee, 73(82.1%) had money at the spot to pay while 16(17.9%) did not have money at the spot to pay. Those who didn’t have money at the spot said they had to borrow the money to pay the caution fee or waited for relatives to bring money from home. Some of the patients; 82(45.6%) did not come with a complete emergency bag for the caesarean section.  In the category of patients with incomplete emergency bags, 64(78.0%) had to wait for a relative to go and arrange for one while 18(22.0) said the hospital immediately provided the emergency bag and its content. Most of the patients 123(68.3%) said they waited for too long before consultation with a surgeon/Obstetrician/gynecologist (Table 6).
[bookmark: _Toc228817671]Table 6: Frequency distribution of the patient-related factors for surgical delays
	Patient-related factor                       Response
	Frequency (n)
	Percent (%)

	Number of  pregnancies
	One 
	71
	39.4

	
	Two
	39
	21.7

	
	Three and above
	70
	38.9

	Number of  previous C-sections
	None
	146
	81.1

	
	One
	12
	6.7

	
	Two and above
	22
	12.2

	Pay Caution before surgery?
	Yes
	89
	49.4

	
	No
	91
	50.6

	If yes, money at the spot?
	Yes
	28
	17.9

	
	No
	73
	82.1

	Complete emergency bag?
	Yes
	98
	53.9

	
	No
	82
	46.1

	If no, what happened?
	Family to bring
	64
	78.0

	
	Hospital provided
	18
	22.0

	Number of  ANC consultations
	None 
	0
	0.0

	
	1-3
	109
	60.6

	
	4+
	71
	39.4

	Family approval before consent?
	Yes
	99
	55.0

	
	No
	81
	45.0

	Pastor’s approval before consent?
	Yes
	35
	19.4

	
	No
	145
	80.6

	Health status on admission 
	Unstable
	116
	64.4

	
	Stable 
	64
	35.6

	Waiting for long before surgeon’s consultation?
	Yes
	123
	68.3

	
	No
	57
	31.7

	If yes, Why the long wait?
	Many other patients
	38
	21.1

	
	Doctor unavailable
	30
	16.7

	
	Doctor to come externally
	52
	28.9



[bookmark: _Toc51751530][bookmark: _Toc228817647]4.3.2 Degree of urgency for Caesarean sections in the patients
There were more patients for category one caesarean sections compared to those that reported for category two (Figure 5).
[bookmark: _Toc155391911]
[bookmark: _Toc51739971]Figure 5: Degree of urgency for Caesarean sections in the Patients
[bookmark: _Toc228817648]4.3.3 Frequency distribution for Caesarean section indications in the patients
The patients had varied indications for emergency Caesarean sections in our hospitals. The indication that had the highest frequency was acute fetal distress (Figure 6).
[bookmark: _Toc51739972]Figure 6: Frequency of Caesarean section indications in the Patients
[bookmark: _Toc51751531][bookmark: _Toc228817649]4.3.4 Hospital–related factors that influence waiting time-to-theater
[bookmark: _Toc155390715]The workload was more than the number of available staff per shift in each of the study hospitals.  Concerning the period of the day for surgery, 107(59.4%) of the C-sections were conducted during normal office hours (8am-5pm) while 73(40.6%) took place out of normal office hours (5pm-7:59am). These are highlighted on table seven.
[bookmark: _Toc228817672]Table 7: Hospital–related factors for prolonged waiting time to theater
	Hospital cause                             Response
	Frequency
	Percentage

	Number of patients planned for surgery during the shift.
	None 
	99
	55.0

	
	< 3
	69
	38.3

	
	 4 and above
	12
	6.7

	Number of life threatening obstetric conditions for emergency surgery
	None 
	35
	19.4

	
	<3
	141
	78.3

	
	 4 and above
	4
	2.2

	Period of the day for surgery
	Normal office hours(8am-5pm)
	107
	59.4

	
	Out of normal office hours (5pm-7:59am)
	73
	40.6

	Number of Theaters dedicated only for emergency surgery
	None 
	170
	94.4

	
	2 and above
	10
	5.6

	Shift system applied
	8 hours
	19
	10.6

	
	12 hours
	124
	68.9

	
	24 hours
	37
	20.9

	Number of staff work per shift 
	1 staff
	41
	22.8

	
	2-3 staffs
	136
	75.6

	
	 4 and above
	3
	1.7

	Number of state registered or degree nurse per shift
	None 
	58
	32.2

	
	One 
	116
	64.4

	
	Two
	5
	2.8

	
	Three and above
	1
	0.6

	Number of doctors per shift at the emergency department
	None 
	6
	3.3

	
	One 
	160
	88.9

	
	Two and Above
	14
	7.8

	Number of permanent anesthetist in the hospital during the shift
	None
	19
	10.6

	
	One 
	96
	53.3

	
	Two and above
	65
	36.1

	Number of permanent Obstetric/Gynecologist
	None 
	33
	18.3

	
	One 
	83
	46.1

	
	Two and above
	64
	35.6

	Who conduct emergency C-section in the hospital?
	General practitioner
	18
	10.0

	
	Obstetrician/Gynecologist
	159
	88.3

	
	General surgeon 
	3
	1.7

	Table 7 Continues

	Number of emergency surgical kits with supplies dedicated per shift for emergency C-section.
	None 
	85
	47.2

	
	One 
	87
	48.3

	
	Two and above
	8
	4.4

	Who provides supplies for emergency C-sections?
	The patient 
	173
	96.1

	
	The hospital
	7
	3.9

	The distance from emergency department to the operating room?
	Too long 
	41
	22.8

	
	Very short 
	97
	53.9

	
	Okay
	42
	23.3

	Number of ultrasound machine at the hospital
	None 
	5
	2.8

	
	One and above
	175
	97.2

	Number of social services that always cover patients  bills
	None 
	167
	92.8

	
	One and above
	13
	7.2

	Is there guideline protocol for emergency C-section?
	Yes
	16
	8.9

	
	No
	164
	91.1

	Number of teams dedicated for emergency C-section
	None
	170
	94.4

	
	One 
	10
	5.6

	In-service training/drills on emergencies for personnel 
	None 
	125
	69.4

	
	Once a week
	1
	0.6

	
	Once a month
	28
	15.6

	
	Once a year
	26
	14.4

	Do laboratory in-house carryout all routine emergency tests?
	Yes
	38
	21.1

	
	No
	142
	78.9

	Personnel for surgery within 30minutes
	Always in-house at critical times 
	80
	44.4


	
	Sometimes called over telephone from home or other hospital

	100
	55.6

	How reception of emergencies organized
	Order of arrival
	4
	2.2

	
	Unstable patients given priority

	176
	97.8

	Is there a trained emergency patient transfer team in-house 
	Yes
	91
	50.6

	
	No
	89
	49.4

	Table 7 Continues

	How is patient transfer done?
	Hand portage 
	2
	1.1

	
	Automated lift 
	2
	1.1

	
	Manual stretcher
	172
	97.8

	Do other hospitals always call before referring emergencies?
	Yes
	8
	4.4

	
	No
	172
	95.6

	How laboratory results  are communicated
	Over telephone
	37
	20.6

	
	Nurse go and get results
	143
	79.4

	How long it takes for emergency test results to be ready
	< one hour
	64
	35.6

	
	1-2 hours
	41
	22.8

	
	24 hours
	75
	41.7

	 Type of anesthesia used
	General 
	16
	8.9

	
	Local 
	1
	0.6

	
	Spinal 
	163
	90.6


	
[bookmark: _Toc51751532]
[bookmark: _Toc228817650][bookmark: _Toc51751533]4.4   Association between the Waiting Time and the Factors that Influence the Waiting Time for Emergency Caesarean Sections
[bookmark: _Toc155390720]A chi-square test was done to check for association between the prolonged waiting time, the patients, and hospital factors. A p<0.05 was considered statistically significant while p>0.05 was considered statistically not significant (table 8)


[bookmark: _Toc228817673]Table 8: Association between the Waiting time-to-Theatre with Patient factors
	Factors
	
	
	Waiting time
	X2
	P value 

	Response
	<30mins
	30-70mns
	>70mins
	
	

	Patients factors

	Marital status
	Married 
	0(0.0)
	7(10.9%)
	57(89.1%)
	12.11
	0.044

	
	Single 
	1(2.3%)
	4(9.1%)
	39(88.6%)
	
	

	
	Divorced 
	0(0.0)
	1(10.0%)
	9(90.0%)
	
	

	
	Cohabiting 
	4(9.7%)
	15(24.2%)
	43(69.4%)
	
	

	Pay caution before they took you to the theater
	Yes 
	0(0.0)
	15(16.9%)
	74(83.1%)
	5.61
	0.04

	
	No
	5(5.5%)
	11(12.4%)
	72(82.1%)
	
	

	Have complete emergency bag for delivery?
	Yes 
	2(2.1%)
	14(14.3%)
	79(83.6%)
	6.69
	0.035

	
	No
	3(3.7%)
	13(15.9%)
	66(80.4%) 
	
	

	Did you wait for long time before seeing the surgeon/gynecologist/ obstetrician?
	Yes 
	1(0.8%)
	13(10.6%)
	109(88.6%)
	3.69
	0.002

	
	No
	4(7.0%)
	14(24.6%)
	38(66.7%)
	
	



[bookmark: _Toc228817674]Table 9: Association between the Waiting time-to-Theatre with Hospital factors
	Factors
	
	
	Waiting time
	X2
	P value 

	Response
	<30mins
	30-70mns
	>70mins
	
	

	Hospital staff factors

	Number of life threatening Obstetric condition for emergency surgery
	None 
	0(0.0)
	4(11.4%)
	31(88.6%)
	9.37
	0.023

	
	<3
	4(2.8%)
	22(15.6%)
	115(81.6%)
	
	

	
	4+
	1(25.0%)
	1(25.0%)
	2(50.0%)
	
	

	Number of staff working per shift in the department
	1
	1(2.4%)
	9(22.0%)
	31(75.6%)
	12.71
	0.013

	
	2-3
	3(2.2%)
	18(13.2%)
	115(84.6%)
	
	

	
	4+
	1(33.3%)
	0(0.0)
	2(66.7%)
	
	

	Who conducts emergency C-section?
	General practitioner 
	0(0.0)
	1(5.6%)
	17(94.4%)
	12.78
	0.012

	
	Obstetrician/ gynecologist
	4(2.5%)
	26(16.4%)
	129(81.1%)
	
	

	
	General surgeon 
	1(33.3)
	0(0.0)
	2(66.7%)
	
	

	
	Nurse 
	0(0.0)
	0(0.0)
	0(0.0)
	
	



[bookmark: _Toc51751534]

[bookmark: _Toc51751535][bookmark: _Toc228817652]5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATION
[bookmark: _Toc51751536][bookmark: _Toc228817653]5.1. SUMMARY OF FINDINGS
This study was set out to determine the average waiting time for emergency caesarean sections in District Hospitals within the Wouri Division of Cameroon and identify both the patient and hospital factors that have an influence on prolonged waiting time-to-theater.
The results obtained have shown that patients for emergency caesarean sections (categories one and two urgency) were mostly from the age group 20-39 years. This is usual for this age group because it is the age group for active sexual and reproductive life. It is the age group that has the possibility of having the highest number of pregnant women in any community. Besides, it is the world’s most frequent age group for caesarean sections.  The same situation was reported by many studies conducted in most African countries but for Nigeria that was reported to have women of the age group 35-45 years as the age group with highest number of caesarean sections [Govenser et al, 2019].
The most frequent indication for emergency caesarean section in our study was acute fetal distress 70 (38.9%), similar to the situation reported in most African countries. Spinal anesthesia was used in 163(90.6%) cases in our study. This is similar to what was reported in a study conducted in South Africa [Cavallaro et al, 2020] which revealed that 91.7% of the caesarean sections were conducted under spinal anesthesia as compared with 8.3% that were conducted under general anesthesia. The spinal anesthesia was preferred because of the ease of its initiation and reduced number of complications as reported by previous studies. General anesthesia has high chances of complications and the length of time for recovery is long compared to regional anesthesia.  Prolonged preoperative fasting required for general anesthesia also limits its use in our hospitals.
One hundred and fifty nine (88.3%) of the emergency C-sections were conducted by a gynecologist. This is similar to what happens in developed countries but contrary to the situation in Africa. The results of a study conducted in South Africa [Cavallaro et al, 2020] revealed that 79.0% of the operations were done by medical officers. Our study revealed that the gynecologist is the only person responsible for any C-section in the hospital. This confirms the fact that most specialists in the health industry of Cameroon live and work in urban areas. The case of these three hospitals in Douala may not be the same for District Hospitals in rural areas that do not have specialists in the fields of obstetrics and gynecology.
Furthermore, the results obtained have shown that the mean waiting time for category one was 253.84 minutes while that for category two was 190.97minutes. The mean for category one was greater than the mean for category two. This can be explained by the fact that in situations that require very quick action, there is difficulty in rapidly sourcing the essential materials, difficulty in coordinating rapid action and the surgical team.
The Deido District Hospital had the shortest average waiting time to theater (188.96 minutes) whereas the Bonassama District Hospital had the longest waiting time (273.20 minutes). The differences in mean waiting time among hospitals could be due to differences in organizational structures, staffing, and material resources. However, these results were similar to waiting times reported by studies in other African countries but contrary to what applies in developed countries. In a study conducted in Sweden on 11481 caesarean sections, 2808(24%) were for emergency indication and of these, 1814(65%) began surgery within 30 minutes of arrival [Maternity Worldwide, 2020].  This is because of the high level of technology and critical care support in developed countries. In our study, out of the 120(66.7%) women who reported for category 1 caesarean sections, only 3( 2.5%) had waiting time less than or equal to the recommended 30 minutes, the rest of the 117(97.5%) abnormally waited  for greater than or equal to 31 minutes before surgical incision in the operating room. Also, of the 60(33.3%) of women who reported with category 2 caesarean sections in the study, only10 (16.7%) had to wait for the recommended ≤75minutes time interval whereas 50(83.3%) waited for greater than the recommended 75 minutes before surgery. The figures are similar to those reported by other studies conducted in our Sub-Region. For instance, a study that was conducted at the Yaoundé central hospital [Whitlock, 2019], revealed a mean waiting time-to-theater for emergency caesarean section at 224.36 minutes (approximately 3 hours 45 minutes). In another study that was conducted at the Laquintinie hospital, Douala [S.Cavalho et al, 2013], out of 228 emergency caesarean sections performed 218 cases (95.6%) were performed greater than one hour after the decision was taken. The median waiting time was 214 minutes (3hours 56 minutes) with a minimum of 20 minutes and a maximum of 2104 minutes (approximately 35 hours). The waiting time in the hospitals within Cameroon is far above what is observed in other low and middle income countries. In a study that was conducted in Northern Tanzania, [Onah et al, 2009] out of a total of 598 women who underwent category 1 caesarean section, the mean waiting time was 60 minutes. In another study conducted in Thailand [Maternity Worldwide, 2020], 297 participants had an average waiting time of 92 minutes and the time from decision to arrival in the operation theater was 30 minutes and from arrival in the theater to anesthesia induction the time interval was 31 minutes. This is probably due to the poor commitment of the staff and patients in hospitals within Cameroon. It could also be due to the non-availability of the surgeon/gynecologist usually as a result of inadequate staffing.
In our study 58(32.2%) of the participants responded that no state registered or degree nurse work per shift whereas 116(64.4%) said only one state registered or degree nurse work per shift in the hospitals. In Cameroon, the number of assistant nurses outweighs that for state registered or degree nurses in most of the government owned hospitals. This reduces the efficiency and effectiveness of care which may have an influence on waiting time.
Moreover, our study showed that the mean time from arrival in the hospital to decision for surgery (78.24 minutes) was greater compared to that from decision for surgery to commencement of the surgery (58.68 minutes). This implies that patients wait for a very long time before consultation by the final decision maker for surgery. This could be due to the shortages in the number of gynecologists and the fact that most of the hospitals have internal regulations that do not permit medical officers to take charge of caesarean sections. One hundred and twenty nine (81.1%) of participants said that the final decision for any obstetric emergency surgery comes from the obstetrician or gynecologist. Most of them must buy the needed medical supplies before treatment. Most of the surgical team members had to come from outside through phone calls. There was also laxity on the part of the personnel. These could lead to the increase in the arrival to decision time interval of 78.24 minutes. 
The Caesarean sections were performed solely by the gynecologist. In cases of his non-availability, the procedure had to wait until he came. Those who were married or cohabiting had to wait for their family members and /or spouses before accepting the surgery. The unmarried group had to wait for family members for moral and financial support. 
Financial constraints also have a role to play on how fast or slow an emergency procedure has to be done. In our study, 73(82.1%) participants had to cause the team to wait due to the fact that they did not have money to pay for the caution fee instituted by the hospital. 
The problem of staff shortages remains a factor that influences health care delivery in many countries. Our study showed that many patients with obstetric emergencies that require emergency caesarean sections entered the hospital when the surgeon was not available or when he had many other patients with the same urgency. They had to wait for long before consultation and surgery because of the lack of qualified consultants. This is similar to what was reported in a study in Palestinian hospitals [Sommer and Roth, 2017] where the most common cause of delayed surgical interventions in patients was inefficiency of the surgical team, non-availability of supplies, emergency bags, the absence of a dedicated theater and emergency team for obstetric emergencies in the hospitals. The same situation was reported in two hospitals in Nigeria [Govenser et al, 2019] where the reasons for the long delays were the huge case load of severe cases and the absence of any clear policy towards ensuring prompt and adequate treatment for life-threatening emergencies. 
Another cause for delay that was highlighted in our study was the lack of a guideline and simulation drills. This could make the surgical team not to know what to do at what time and by whom. This confusion could lead to a substantial delay in the waiting time-to-theater.
In Cameroon just like in many other African countries, most government hospitals do not provide emergency supplies to their patients. The patient must buy all supplies for her surgery. In situations where the patient lacks money, the hospital personnel had to wait for supplies to be brought by family members. This could account for delayed emergency surgery. However, when the patient succeeds to be placed on the operating table, it took less time for the baby to be delivered with Mean incision to delivery time in our study being 11.08 minutes. The delivery is most likely to be achieved within the recommended time frame if the complement of qualified personnel and delivery suites is sufficient to allow one-to-one care to be provided to women in active labor., Failure to provide this level of care hinders the woman’s transfer to the operating theater but once the woman has arrived in the theater, the laboring woman-to-personnel ratio has no further bearing on the delivery time of the baby [Hirani et al, 2017].
[bookmark: _Toc51751537][bookmark: _Toc228817654]5.2. Conclusions
The following conclusions can be made from the study results obtained:
1. The waiting time-to-theater for categories one and two caesarean sections in our hospitals is significantly above the recommended 30-minutes and 75-minutes, respectively.
2. The patient factors that are associated to the prolonged waiting time-to-theatre in our hospitals include financial constraints, marital status, and unstable medical state.
3. The hospital factors that are associated with the prolonged waiting time-to-theater in our hospitals include staff shortages, caesarean sections strictly by the gynecologist, and increased workload.
[bookmark: _Toc51751538][bookmark: _Toc228817655]5.3. Recommendations
1. The prolonged waiting time-to-theater established in this study constitutes evidence that policy makers should develop a guideline in each hospital that indicates and monitors time of action at each stage of all emergency surgical interventions.
2. The commencement of the universal health coverage in Cameroon will be a great initiative in the regulation of patient and hospital systems toward the reduction of waiting time for emergency surgery.
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