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[bookmark: _Toc148960275]Decision delivery interval for emergency caesarean section and its impact on perinatal outcome in a tertiary hospital in south-south Nigeria


ABSTRACT
Background:
Based on standard guidelines, decision delivery interval for emergency caesarean section should be within 30minutes. Despite this recommendation, patients still encounter delays after the decision for emergency caesarean section has been made.
The aim of this study was to determine the mean decision delivery interval for emergency caesarean section, proportion of participants that met the recommended decision delivery interval, factors and perinatal outcomes associated with prolonged decision delivery interval.
Methodology: 
This was an observational cross - sectional study carried out in Rivers State University Teaching Hospital, Port Harcourt, between April 2023 and August 2023. 184 consecutive pregnant women who had emergency caesarean section and met the inclusion criteria were recruited and data were collected with a structured proforma and analysed using the SPSS version 25 software.
 Result:
[bookmark: _Hlk147684865][bookmark: _Hlk147582198]The mean decision delivery interval for emergency caesarean section was 104.1 ± 72.2 minutes. Only14 participants (7.6%) met the recommended decision delivery interval. The leading causes of delay in decision delivery interval for emergency caesarean section were the inability to procure surgical materials, busy theatre suite and inability to procure blood for surgery. There was no statistically significant association between prolonged decision delivery interval and perinatal outcome.
Conclusion: The mean decision delivery interval was longer than the recommended decision delivery interval of 30 minutes. Although this had no impact on perinatal outcome in this study. Unecessary delays are not justified and delivery should be within the shortest possible time.
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[bookmark: _Toc148960276]INTRODUCTION

[bookmark: _Hlk93286484]Caesarean section is a surgical procedure in which incisions are made on the anterior abdominal wall and uterus to deliver the foetus, placenta and foetal membranes after the age of foetal viability. It is performed when vaginal delivery is either not feasible or would put the baby or mother at risk.1  Caesarean section could either be an emergency or elective procedure. Emergency caesarean section is commonly  performed within an adequate time frame to avoid negative effects on neonate and/or mother, while elective are performed where there is no time constrain. Caesarean section is also classified based on severity of foetal and/or maternal situation and urgency into category 1, category 2, category 3 and category 4 caesarean deliveries3, 4. According to this classification, category 1 caesarean section also known as an emergency caesarean section is performed in conditions that are extremely life threatening for the mother or foetus or both and should be done within 30 minutes. Some authors refer to this category as ‘crash’ caesarean delivery5,6. Category 2 caesarean section or urgent caesarean delivery is the one performed for maternal or foetal compromise, which is not immediately life-threatening and delivery should be as soon as possible; within 75 minutes. Category 3 caesarean section or scheduled caesarean section is done in conditions needing early delivery but no maternal or foetal compromise while category 4 caesarean section or elective caesarean section is done at a time to suit the mother and staff3, 4, 7.
  
An emergency caesarean section remain an important surgical procedure in current obstetric practice and the decision to delivery interval is an important factor to consider in order to achieve the desired result of avoidance of adverse neonatal outcome.	
The decision delivery interval (DDI) is the period between a decision to perform an emergency caesarean section and the actual time of delivery of the neonate.8 

[bookmark: _Hlk95660610]The American College of Obstetricians and Gynaecologists (ACOG) & American Academy of Paediatrics (AAP) recommend that the decision delivery interval (DDI) for emergency caesarean sections should be within 30 minutes to help improve the foetal outcome.9-11    
 This study determined the average decision to delivery interval, identified the major causes of delays and its impact on perinatal outcome at Rivers State University Teaching Hospital Port Harcourt, Rivers State.



METHODOLOGY 
[bookmark: _Hlk96040613][bookmark: _Toc148960296][bookmark: _Toc148960297]This is an observational cross-sectional study conducted in Rivers State University Teaching Hospital, Port Harcourt, Rivers state, Nigeria between April 2023 and August 2023. The inclusion criteria were women in who had emergency caesarean section within the study period and gave consent. The exclusion criteria were women with intrauterine foetal death and congenital Foetal Anomaly.                                                                                                         
The study population consist of 184 consecutive pregnant women who had emergency caesarean section between April 2023 and August 2023 and met the inclusion criteria.                             The sample size for the study was calculated using the formula for estimating a single proportion in a cross-sectional study.12
[image: ]
A written informed consent was obtained and information about socio-demographic characteristics, booking status, parity, indications for surgery, decision time, incision time, time of delivery and short-term perinatal outcomes were collected with the aid of a structured proforma.

Statistical Analysis
The collected data were coded and entered into statistical product and service solutions (SPSS) software version 25 which was used for data cleaning and analysis. Univariate analysis was carried out to summarize categorical variables (level of education, booking status, mode of payment for healthcare, social class/status) and continuous variables (age, parity, and decision-delivery interval etc). Categorical variables were summarized by frequencies and percentages, while continuous variables were summarized by mean and standard deviation or median and range/interquartile range. The decision delivery interval (DDI) was obtained by finding the difference between the decision time and the delivery time. The DDI > 30 minutes were categorized as prolonged DDI while DDI ≤ 30 minutes were classified as recommended/normal DDI. Using a chi-square test, factors associated (causes) with prolonged DDI were investigated and identified. Outcomes associated with DDI were also explored by Chi-square test and logistic regression analysis. Level of statistical significance set at P-value less than 0.05. 

[bookmark: _Toc148960305]RESULTS
[bookmark: _Toc148960306]FIG 1. Research Flow Chart
[bookmark: _Toc148960307]Total CS

[bookmark: _Toc148960308]Elective CS

Total number of CS = 364 




Total number of elective CS = 98






[bookmark: _Toc148960309]Not Recruited
[bookmark: _Toc148960310]Emergency CS

Total Number considered = 266


Excluded from the study (Total) = 82
 Preterm = 51 
 Post term = 15
 Prior diagnosis before presentation = 7
 Intra uterine foetal death = 9








[bookmark: _Toc148960311]Recruited


Total Number recruited = 184





Total Number analysed = 184


[bookmark: _Toc148960312]Analysis
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[bookmark: _Toc148960314]Table 1: Sociodemographic characteristics of parturient who had emergency Caesarean section in RSUTH, Port Harcourt.
	
	Characteristics
	Frequency N = 184
	Percent (%)

	
	Age Group
	
	

	
	17 - 24 years
	16
	8.7

	
	25 - 29 years
	48
	26.1

	
	30 - 34 years
	47
	25.5

	
	35 - 39 years
	41
	22.3

	
	> 40 years
	32
	17.3

	
	Age in years – Mean ± SD
	32.3 ± 6.5
	

	
	
	
	

	
	Participants’ Level of Education 
	
	

	
	Primary
	11
	6.0

	
	Secondary
	106
	57.6

	
	Tertiary
	67
	36.4

	
	
	
	

	
	Husband’s Level of Education
	
	

	
	Primary
	10
	5.4

	
	Secondary
	79
	42.9

	
	Tertiary
	95
	51.6

	
	
	
	

	
	Payment method used by participants
	
	

	
	Out of pocket
	155
	84.2

	
	Insurance
	22
	12.0

	
	Welfare for family & Friends
	7
	3.8


[bookmark: _Toc148960315]The mean age of women enrolled in the study was 32.3 ± 6.5years. Majority of them had either Secondary (57.6%) or Tertiary (36.4%) level of education while a few with Primary (6.0%) level of education. Majority of their husbands had Tertiary (51.6%) and Secondary (42.9%) level of education while a few of their husbands had Primary (5.4%) level of education. One hundred and fifty-five participants (84.2%) paid out of their pockets and seven participants (12.0%) had their bill paid by family friends. Only twenty-two participants (3.8%) were covered by insurance.

















Table 2: Obstetric characteristics of patients who had emergency Caesarean section in RSUTH, Port Harcourt.
	
	Characteristics
	Frequency N = 184
	Percent (%)

	
	Parity
	
	

	
	Nullipara
	57
	31.0

	
	Primipara
	46
	25.0

	
	Multipara
	81
	44.0

	
	Parity – Median (IQR)
	1.0 (0.0 – 2.0)
	

	
	
	
	

	
	Booking Status
	
	

	
	Booked
	128
	69.6

	
	Unbooked
	56
	30.4

	
	
	
	

	
	Previous Caesarean Section
	
	

	
	Yes 
	46
	24.5

	
	No 
	138
	75.5

	
	
	
	

	
	Category of Caesarean Section
	
	

	
	Category 1
	60
	32.6

	
	Category 2
	124
	67.4

	
	
	
	

	
	Type of Anesthesia
	
	

	
	General Anaesthesia
	2
	1.1

	
	Spinal Anaesthesia
	182
	98.9

	
	
	
	

	
	Rank of Surgeon
	
	

	
	Senior Registrar
	176
	95.7

	
	Consultant
	8
	4.3



The median parity of participants was 1 with an inter-quantile range of 0 – 2. Majority of the women were multipara (44.0%), followed by nullipara (31.0%) then primipara (25%). One hundred and twenty-eight (69.6%) women were booked for antennal care in our hospital while 56 (30.4%) women were unbooked. Only forty-six (24.5%) women had previous caesarean section while one hundred and thirty-eight (75.5%) were primary caesarean sections.  Majority of the women (98.9%) had spinal anaesthesia while only two women (1.1%) had general anaesthesia. Majority of the surgeries were done by senior registrars (95.7%), and few were done by consultants (4.3%).

[bookmark: _Toc148960320]




Table 3: The average decision delivery interval (in minutes) among parturients who had emergency Caesarean section in RSUTH, Port Harcourt
	
	Interval 
	Mean ± SD

	
	Intervals between Decision and delivery
	

	
	Decision time to the Theatre (Nursing station)
	70.6 ± 69.8

	
	Theatre (Nursing station) to the Anaesthesia Unit 
	22.1 ± 17.6

	
	Anaesthesia administration to Incision
	5.1 ± 4.6

	
	Incision time to Delivery 
	6.2 ± 4.5

	
	
	

	
	DDI in different group in the study
	

	
	Total Decision to Delivery Interval 
	[bookmark: _Hlk146869986]104.1 ± 72.2

	
	DDI for parturient with normal DDI
	[bookmark: _Hlk146948242]	27.5 ± 2.0

	
	DDI for parturient with prolonged DDI
	110.2 ± 71.4



The mean decision delivery interval for emergency caesarean section in RSUTH was 104.1 ± 72.2 minutes as shown in table 3. Amongst 14 (7.6 %) of patients who had a DDI of ≤30 minutes, the mean DDI achieved was 27.5 ±2.0 minutes. For those who had prolonged DDI 170 (92.4%), the mean DDI was 110.2 ±71.4 minutes as shown in table 3

Table 4: Decision-delivery interval (in minutes) with respect to indication for emergency caesarean section among parturients in RSUTH, Port Harcourt
	
	Indication for Emergency Caesarean section
	Frequency N = 164
	Decision-delivery Interval
Mean ± SD

	
	Cephalopelvic disproportion
	36
	98.3 ± 49.7

	
	Severe preeclampsia with favourable cervix
	29
	139.7 ± 80.3

	
	Foetal distress
	21
	70.4 ± 51.1

	
	Obstructed labour
	17
	99.6 ± 53.4

	
	Abruptio placenta with live baby
	13
	40.5 ± 18.4

	
	2-4 previous CS in Labour
	12
	86.9 ± 44.2

	
	Placenta praevia
	7
	86.9 ± 44.2

	
	Transverse lie in Labour
	6
	187.6 ± 162.9

	
	Failed induction
	6
	137.0 ± 109.4

	
	1 Previous CS with PIH in Labour
	5
	183.2 ± 117.7

	
	Severe Oligohydraminos in Labour
	4
	78.8 ± 17.3

	
	1 Previous CS with Poor progress/PROM in Labour
	4
	131.5 ± 43.8

	
	Cord prolapse
	3
	43.6 ± 17.9

	
	1 Previous CS with Macrosomia
	3
	117.7 ± 52.6

	
	Primigravida breech in labour
	2
	64.0 ± 25.5


*Analysis of Variance – f-test = 4.04 (p – 0.001)

[bookmark: _Hlk147643409][bookmark: _Hlk147640358]The most common indications for emergency caesarean section in this study were cephalopelvic disproportion (21.7%), severe preeclampsia with unfavourable cervix (17.9%), foetal distress (13.0%) and obstructed labour (10.3%). Other indications were abruptio placentae with alive baby (7.6%), 2-4 previous caesarean section in labour (7.1%), placenta praevia (4.3%), transverse lie in labour (3.3%), and failed induction (3.3%). 
[bookmark: _Toc148960322]The shortest mean DDI of 40.5±18.4 minutes was associated with abruption placenta with live baby while the longest DDI of 187.6±162.9 minutes was found in association with transverse lie in labour. The mean DDI for other indications for emergency caesarean section was 98.3 ± 49.7minutes for cephalopelvic disproportion, 139.7 ± 80.3 minutes for severe preeclampsia with favourable cervix, 70.4 ± 51.1 minutes for foetal distress, and 99.6 ± 53.4 minutes for obstructed labour (Table 4). Furthermore, analysis of variance done to compare the mean values of DDI with respect to the different indications showed a significant difference (f-test = 4.04; p – 0.001).
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[bookmark: _Toc148960323]Figure 2: Pie chart showing the distribution of DDI achieved among patients who had emergency caesarean section at the RSUTH, Port Harcourt.

In 14 (7.6%) of participants, DDI was ≤30 minutes and ≥30 minutes among the remaining 170 (92.4%). This is depicted in Figure 2.

	


[bookmark: _1759474989][image: ]



[bookmark: _Toc148960325]Figure 3: Causes of Delay among patients who had emergency caesarean section in RSUTH, Rivers State.
[bookmark: _Hlk147645083] In this study leading causes of delay in decision delivery interval for emergency caesarean section were inability to procure surgical materials (64.7%), waiting for theatre suite (28.3%) and inability to procure blood for surgery (23.9%). Other causes include delay in getting consent for surgery (13.6%), unavailability of anaesthetist (6.0%), delay in moving patient to theatre (6.0%). Delay in preparing patient for surgery and on  power supply contributed to the delay of 2.2% and 1.1% of parturient, respectively.


[bookmark: _Toc148960326]Table 5: Effect size of the different causes of prolonged decision delivery interval among parturients who had emergency caesarean section in RSUTH, Port Harcourt
	Cause of Delay
	
	Decision-Delivery Interval
	Student t-test (pValue)

	
	Frequency
	Mean ± Standard Deviation
	Mean difference
(95% Confidence Interval)
	

	Inability to procure blood for surgery
	44
	137.1 ± 67.0
	109.6 (73.5 – 145.7)
	6.09 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Delay in moving patients to operating theatre
	11
	136.8 ± 49.3
	109.3 (82.2 – 136.5)
	8.33 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.02
	
	

	
	
	
	
	

	Inability to procure Surgical material
	119
	115.5 ± 71.8
	88.0 (49.9 – 102.5)
	4.57 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Waiting for theatre suites
	52
	113.9 ± 78.3
	86.4 (44.4 – 128.5)
	4.11 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Absence of Anaesthetist
	11
	95.0 ± 47.5
	67.5 (41.4 – 93.6)
	5.34 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	No Power supply
	2
	93.0 ± 9.9
	65.5 (60.2 – 70.8)
	26.34 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Delay due to obtaining consent
	25
	81.0 ± 45.6
	53.5 (28.6 – 78.4)
	4.36 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Delay in administering Anaesthesia 
	5
	70.2 ± 33.9
	42.6 (24.3 – 61.1)
	4.87 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Delay in preparing patient for surgery
	9
	69.0 ± 31.5
	41.5 (24.2 – 58.8)
	4.98 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	

	
	
	
	
	

	Handing over patients
	4
	59.3 ± 5.4 
	31.8 (28.2 – 35.3)
	18.92 (0.001*)

	Normal DDI (< 30 minutes)
	14
	27.5 ± 2.0
	
	


*Statistically significant
In comparison to normal DDI (<30 minutes), women whose emergency CS were delayed because of inability to procure blood for surgery had the longest mean DDI (137.1 ± 67.0 minutes); hence inability to procure blood extended DDI by 109.6 minutes. This difference over the normal mean DDI (27.5 minutes) was significant statistically (t-test = 6.09; p – 0.001). On the average, delay in moving patients to the operating theatre, inability to procure surgical material and busy operating theatre suites prolonged DDI by 109.3minutes, 88.0minutes and 86.4minutes respectively (Table 5). The differences were all significantly longer than the mean value for those who had normal DDI (Table 5).


[bookmark: _Toc148960328][bookmark: _GoBack]Table 6: Association between perinatal outcomes and prolonged DDI among parturient who had emergency surgery in RSUTH, Port Harcourt.
	
	Characteristics
	
	Decision Delivery Interval
	Statistical test
(pValue)

	
	
	Total
	Normal DDI
(< 30 minutes)
	Prolonged DDI
(> 30 minutes
	

	
	Sex
	
	
	
	

	
	Male
	86 (46.7)
	8 (57.1)
	78 (45.9)
	0.66a (0.417)

	
	Female
	98 (53.3)
	6 (42.9)
	92 (54.1)
	

	
	
	
	
	
	

	
	Birth weight
	
	
	
	

	
	<2.5kg
	14 (7.6)
	1 (7.1)
	13 (7.6)
	3.60b (0.166)

	
	2.5 – 4.0kg
	147 (79.9)
	9 (64.3)
	138 (81.2)
	

	
	>4kg
	23 (12.5)
	4 (28.6)
	19 (11.2)
	

	
	
	
	
	
	

	
	APGAR Score at 1 minute
	
	
	

	
	Score<7
	33 (17.9)
	0 (0.0)
	33 (19.4)
	3.31b (0.069)

	
	Score>7
	151 (82.1)
	14 (100.0)
	137 (80.6)
	

	
	
	
	
	
	

	
	APGAR Score at 5 minutes
	
	
	

	
	Score<7
	10 (5.4)
	0 (0.0)
	10 (5.9)
	0.87b (0.351)

	
	Score>7
	174 (94.6)
	14 (100.0)
	160 (94.1)
	

	
	
	
	
	
	

	
	Admission to SCBU
	
	
	
	

	
	Yes 
	[bookmark: _Hlk147064660]38 (20.7)
	4 (28.6)
	[bookmark: _Hlk147065172]34 (20.0)
	0.58b (0.446)

	
	No 
	146 (76.3)
	10 (71.4)
	136 (80.0)
	

	
	
	
	
	
	

	[bookmark: _Hlk147065615]
	Indication for admission into SCBU
	N = 38
	N = 4
	N = 34
	

	[bookmark: _Hlk147065872]
	Macrosomia
	16 (42.1)
	4 (100.0)
	12 (35.3)
	3.71b (0.044*)

	
	Asphyxia
	12 (31.6)
	0 (0.0)
	12 (35.3)
	

	
	IDM
	3 (7.9)
	0 (0.0)
	3 (8.8)
	

	
	Risk of Sepsis
	7 (20.6)
	0 (0.0)
	7 (20.6)
	

	
	
	
	
	
	

	
	Early Neonatal Demise
	
	
	
	

	
	Yes 
	2 (1.1)
	0 (0.0)
	2 (1.2)
	0.17b (0.683)

	
	No 
	182 (98.9)
	14 (100.0)
	168 (98.8)
	


*Statistically significant; aChi-square test; b Fisher’s exact test; SCBU – Special Care Baby Unit Out of the 
184 babies that were delivered by the participants 137 (80.6) had 1st minute APGAR score >7 while 33 (19.4) had 1st minute APGAR score <7. Thirty-three babies (19.4%) and 10 babies (5.9%) among babies who experienced prolonged DDI had APGAR score <7 in the first- and fifth minutes of life respectively (Table 6). Table 6 further showed that no baby (0.0%) born to mothers who had their emergency Caesarean section within 30 minutes had an APGAR score <7 at both the first and fifth minutes of life. This observed difference between babies of mothers who had normal and prolonged DDI was however not significant statistically (p > 0.05). Four of the babies who had normal DDI (28.6%) were admitted to the Special care baby unit (SCBU); while 34 babies of those who experienced prolonged DDI (20.0%) were admitted to SCBU. This was also not statistically significant (ꭓ2 = 0.58; p – 0.448).  However, indication for SCBU admission was significantly different (ꭓ2 = 3.71; p – 0.044) between babies who experienced normal and prolonged DDI (Table 7). The four babies who had normal DDI were all admitted into SCBU for macrosomia (100.0%) but the 34 babies who experienced prolonged DDI were admitted for macrosomia (35.3%), asphyxia (35.3%), risk of infection (20.6%) and risk of rebound hypoglycaemia (8.8%) in infant of Diabetic mothers (Table 6).   There were two babies who had early neonatal death out of the 38 admitted to SCBU; both were in the group of babies who experienced prolonged DDI (Table 6).

[bookmark: _Toc148960329]DISCUSSION
[bookmark: _Hlk147642833]From our study the mean decision delivery interval for emergency caesarean section is 104.1 ± 72.2 minutes. Which is still far greater than the recommended decision delivery interval of ≤ 30 minutes. This was similar to 60-120 minutes reported by Eli et al from a previous study in Rivers State University Teaching Hospital Port Harcourt al between July 2019 and July 2019. 13 However, the sample size was small and the study did not associate the decision delivery interval to perinatal outcome. This finding was also similar to studies done in Benin, Kano and Ibadan where the mean decision delivery interval were106.3 minutes, 114.4 minutes and 119 minutes respectively6,7,14. However, this mean DDI was an improvement over what was observed by Onah et al in Enugu and Onwudiegwu et al in Ife Nigeria where the mean DDIs were 264 and 511 minutes respectively15,16. This improvement may be due to the fact that these studies were carried out several years ago and there has been much improvement in the health care service delivery. However, longer mean DDI of 233.99mins, 218.03 mins, and 209.05 mins have been observed in recent studies from Ilorin, Port Harcourt and Yenagoa respectively10,17,18.
The shortest mean DDI with respect to the indication for emergency caesarean section was in abruptio placenta with live baby (40.5 ± 18.4 minutes) followed by cord prolapse (43.6 ± 17.9) while the longest DDI was in transverse lie in labour (187.6 ± 162.9). This implies that the degree of urgency for intervention among the health care providers depends on the degree of threat to the life of foetus and mother and this translated to hastened intervention thereby reducing the DDI.     
In this study only 14 participants (7.6%) had the recommended decision delivery interval of 30 minutes. This is similar to the 6.2% from a study done in Kano, Nigeria by Attah et al14. Findings from this study is quite low when compared to two separate studies from Germany and India, Heller et al and Clare et al reported that all emergency caesarean section deliveries took place within 30 minutes of the decision to do them19,20.
It is much lower than 59% achieved by Chauhan et al and 18.8% in a study by Khemanat et al in Thailand21,22. In term of proportion of patients in whom DDI ≤ 30 minutes was observed, this study outcome was better than the 5,7%, 1%, 0.7% recorded Chukwudi et al, Kanairo et al and Nakintu et al respectively23,24,6.
[bookmark: _Hlk148705905]In some other studies done in Enugu by Onah et al, Yenagoa by Okpara et al and Calabar by Iyang-Etuk et al, none of the participants achieved the recommended decision delivery interval of 30 minutes15,17,25.
[bookmark: _Hlk147645460]Findings from this study showed that the leading causes of delay in decision delivery interval for emergency caesarean section were the inability to procure surgical materials on time (64.7%), waiting for operating suite (28.3%) and the inability to procure blood for surgery on time (23.9%). This was similar to a study done by Okpara et al in Yenagoa where inability to procure surgical material was one the major causes of delay in (55%)17. The reason for this is because there is no post service billing in our centre Although NHIS was available, 84% of participants in this study were not registered. Provision of compatible blood was not covered by NHIS. Even those under the scheme do not effectively use it because most drugs, material and blood are not provided by the scheme and may not be available in the hospital at all times, hence patients pay out of pocket. This contributes significantly to prolonged DDI and it was similar to findings from studies done by Bello et al, Owonikoko et al and Okpara et al7,17,26. This is contrary to other studies done by Attah et al, Onah and Chukwudi et al, in which the leading causes of prolonged DDI were delay in wheeling patient to theatre and anaesthetic delay14,15,6. 

There was also no statistically association between prolonged DDI and neonatal admission into SCBU (ꭓ2 = 0.58; p – 0.448), and stillbirth but there was statistically significant differences in indication for SCBU admission  (ꭓ2 = 3.71; p – 0.044) between babies who experienced normal and prolonged DDI.  This result was similar to findings in other Nigerian studies such as Chukwudi et al, Bello et al Attah et al and Okpara et al6,7,14,17 as well as studies done in Ethiopia and Tanzania27,28,. However, Ayeni et al, Heller et al and Leah et al in their studies showed statistically significant association between prolonged DDI and perinatal outcome18,20,29. The absence of statistically significant association between prolonged DDI and perinatal outcome in this and other studies may therefore suggest that some other factors such as foetal or neonatal physiologic/ biochemical reserve and efficiency of neonatal resuscitation contribute to perinatal morbidities and mortality following emergency caesarean section which are more important than DDI. Despite the lack of correlation between DDI and perinatal outcome, unnecessary delays are not justified in the face of acute foetal or catastrophic maternal conditions such as abruption placenta with a live baby, cord prolapse and foetal distress which had the shortest mean DDI in this study as observed in other studies6,26,30,14.

[bookmark: _Toc148960332]CONCLUSION 
[bookmark: _Hlk147697452]The mean DDI for emergency caesarean section at Rivers State University Teaching Hospital was found to be 104.1 minutes. This is high compared to WHO recommendation of 30 minute. Only 7.6% of all emergency caesarean sections were carried out within 30 minutes of taking the decision to do them
[bookmark: _Hlk147698813]The leading causes of delay in decision delivery interval for emergency caesarean section were the inability to procure surgical materials on time, waiting for operating suite and inability to provide compactible blood on time. However, the DDI had no statistically significant impact on perinatal outcomes in this study. Despite the lack of association between DDI and perinatal outcome, unnecessary delays are not justified hence, it is important to ensure delivery within the shortest possible time in emergency caesarean section and this could be achieved by ensuring a holistic improvement in health care delivery.

[bookmark: _Toc148960334]
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