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[bookmark: _Toc80224779][bookmark: _Toc80986261]Abstract
Background: Emergency cesarean delivery is cesarean delivery done for maternal or fetal life-threatening indications. National Institute for Health and Clinical Excellence (NICE) suggest use of decision to delivery interval of emergency cesarean delivery to measure performance of obstetric unit. This study aims to find the mean decision to delivery interval and evaluate associated factors in Saint Paul’s Hospital Millennium Medical College. 
Methods: This is an analytical cross-sectional study done on emergency cesarean deliveries in Saint Paul’s Millennium Medical College. A total of 200 mothers who undergone emergency cesarean delivery were selected from labor ward, emergency ward and recovery during the study period. Data was analyzed by computer-based method using SPSS version 22.0 program. One way ANOVA and Independent T test were used to assess association of decision to delivery interval to associated factors using 95% confidence interval.
Results: The mean decision to delivery interval was 74.74 ± 47.16 minutes. Only 5 (10%) of cesarean deliveries were done within 30 minutes. Factors associated with prolonged decision to delivery interval were less urgent indications for cesarean delivery (P: 0.000.), unavailability of operation material (P: 0.006) and unavailability of operating table (P: 0.001). 
Conclusion: the mean decision to delivery interval was longer from other hospitals in the country. Unavailability of Operation Room (OR) material and busy OR table contributed to the prolonged DDI. More urgent indications had significantly low decision to delivery interval. 
Key words: cesarean delivery, mean decision to delivery interval, Ethiopia


[bookmark: _Toc80224780][bookmark: _Toc80986262]Introduction              
Cesarean delivery (C/D) is the commonest major surgery worldwide[1]. It is classified into four categories based on the level of urgency of indication for the C/D[2]. Emergency (Category 1) C/D are those indications with immediate life threatening to both the mother and fetus. Category2 are those with no immediate threat to the mother or fetus. Category 3 are those who require early delivery and Category 4 those where C/D can be done at time that suits the woman and maternity services [2]. The decision-to delivery time interval (DDI) indicates the period between the clinical decision to carry out a CD procedure and the delivery of the baby. DDI is a commonly used variable for assessing maternal care in an obstetric unit of hospital[3]. Regular audit of DDI led to Interventions that improved DDI, and as a result, enhanced the maternal care[3]. According to Royal College of Obstetrics Gynecology (RCOG), decision to delivery time of <30 minute for category 1 C/D is recommended[2]. And studies done in our country assessed DDI based on this recommendation[4, 5]. Saint Paul’s hospital millennium medical college (SPHMMC) is a tertiary hospital and medical college. It is located in Addis Ababa, the capital city of Ethiopia and has average annual delivery of >9000[6]. Cesarean delivery accounts for about 45%. Emergency Cesarean delivery accounts 90% of cesarean deliveries in public hospitals of Ethiopia[7]. There are more than 30 OB/GYN specialists and subspecialists; around 80 resident students; more than 300 midwives and nurses working at OB/GYN department. The department has its own operation room (OR) containing 4 tables for C/D and separate post anesthesia care unit (PACU).
Although RCOG recommends DDI for emergency C/D within 30minutes, it is difficult to accomplish and even described as unrealistic[8, 9]. In addition to this, most studies failed to show relationship between longer DDI and adverse neonatal or maternal outcome[5, 8, 10-13]. Despite this, studies done in other regions of Ethiopia assessed the associated factors using this RCOG recommendation[4, 5]. The DDI can, otherwise, be used to assess and audit obstetric service of a hospital[3]. The mean DDI was not assessed in SPHMMC and even at other hospitals in Addis Ababa. This study was conducted to assess the mean DDI at SPHMMC and evaluate associated factors by comparing the mean values.
This study aims to improve the obstetric care at SPHMMC by assessing the mean DDI and associated factors and serving as initiative for future audit.

[bookmark: _Toc80224781][bookmark: _Toc80986263]Methods
[bookmark: _Toc80224782][bookmark: _Toc80986264]Study Design: Cross sectional analytic study
[bookmark: _Toc51976601][bookmark: _Toc80224783][bookmark: _Toc80986265]Study area and period: The study was conducted at SPHMMC from April 9/2021 G.C to May 8/ 2021 G.C. Study participants are selected from emergency OPD, labor ward and recovery room. 
[bookmark: _Toc51976602][bookmark: _Toc80224784][bookmark: _Toc80986266]Study population is mothers for whom emergency cesarean delivery done for emergency (Category 1) indications at SPHMMC during the study period.
[bookmark: _Toc51976603][bookmark: _Toc80224785][bookmark: _Toc80986267]Target population mothers for whom emergency cesarean delivery done for emergency indications at SPHMMC 
[bookmark: _Toc51976606][bookmark: _Toc80224786][bookmark: _Toc80986268]Inclusion and exclusion criteria
· Inclusion criteria: all mothers undergoing emergency cesarean delivery
· Exclusion criteria:
· No consent
[bookmark: _Toc80224787][bookmark: _Toc80986269]Outcome variables
· Primary outcome: decision to delivery interval of emergency C/D in SPHMMC
· Secondary outcome: factors affecting decision to delivery outcome. P value of < 0.05 was used as statistically significant. 
[bookmark: _Toc51976609][bookmark: _Toc80224788][bookmark: _Toc80986270]Variables of the study
Dependent variable
· Decision to delivery interval of emergency C/D
Independent variables
· socio-demographic factors(Age, religion, weight, height, BMI,  gestational age), number of previous C/D, indication of C/D, level of the surgeon, level of anesthetist, time of preparation, time of written consent taken, time of entry to the OR, availability of OR table at time of decision, time of anesthesia team arrival, time of anesthesia administration, type of anesthesia, duration of anesthesia, resuscitation to the neonate, type of  resuscitation given to the neonate, 5th minute and 10th minute APGAR score. Any intraoperative iatrogenic injury, need for maternal transfusion, PPH.
    
[bookmark: _Toc51976610][bookmark: _Toc80224789][bookmark: _Toc80986271]OPERATIONAL DEFINITIONS
· Category I cesarean delivery: cesarean deliveries done for indications that are life threatening to the fetus or the mother. For this study indications under this category are:
· NRFHRP (persistent bradycardia or tachycardia)
· Cord prolapse
· Placenta Previa, actively bleeding 
· Severe Placental Abruption
· Uterine Rupture
· Failed instrument with fetal compromise
· Failed Induction
· Previous C/D scar in labor
· Meconium-stained Amniotic fluid (MSAF) with poor progress of labor
· Cephalopelvic disproportion (CPD) and Obstructed labor
· Preeclampsia with severe features 
· Labor abnormalities (prolonged LFSOL, arrest and protraction disorders, descent disorders) with indications for cesarean delivery [8, 10]
· Decision time: the time the respective physician ordered, orally or by documenting, to prepare the mother for cesarean delivery, whichever comes first.
· Time of pre-operative preparation: the time antibiotic administration, catheterization and consent taken. If any of them done in the OR, the time to finish the rest is taken. If all done in the OR, the specific time is taken even if is in the OR.
· Time of anesthesia team arrival: time anesthesia professional, the one responsible for the specific mother, entered the OR for first time (after being called for the C/D)
· Time of transfer to the OR: time when the mother lies over the OR table
· Anesthesia time: time of transfer to OR to skin incision
· Incision time: time skin incision starts
· DDI: time from decision for cesarean delivery to delivery of the neonate (doesn’t include placenta delivery time).
· Consultant: any obstetrics and gynecology specialist; both generalists and sub specialists
· Neonatal outcome: neonatal morbidity and mortality; in this study, in terms of APGAR score, death during the first 24 hours and NICU referral during the first 24 hours. 
· Maternal outcome: post-natal maternal complications, in this study: complications within 24 hours and include: intraoperative iatrogenic trauma to adjacent structures, need for transfusion, PPH, maternal death
· Early Preterm: Gestational age from 28 weeks to 33 weeks and 6 days
· Late Preterm: Gestational age from 34 weeks to 36 weeks and 6 days
· Early Term: Gestational age from 37 weeks to 38 weeks and 6 days
· Full Term: Gestational age from 39 weeks to 40 weeks and 6 days
·  Late Term: Gestational age from 41 weeks to 41 weeks and 6 days
· More Emergent indication: is used for cord prolapse, placental abruption and NRFHRP indication and Less Emergent for other indications.
[bookmark: _Toc51976604][bookmark: _Toc80224790][bookmark: _Toc80986272]The sampling technique is selecting every consecutive emergency C/D done at SPHMMC during the study period
[bookmark: _Toc51976605][bookmark: _Toc80224791][bookmark: _Toc80986273]Sample size: determined for each specific objective using formula for mean value
· For determining mean DDI: using mean DDI from study done in Gondar 42+/-21.4 and using 3-minute margin of error 
· n = Z2 σ2 / w2
· n = (1.96) ² (21.4) ²/ 3² = 196
· For powering for assessing of associated factors
From a study done in Nigeria, the mean DDI and SD for C/D done for APH secondary to AP was 76.5+/-48.7 and for cervical dystocia was 97.4 +/-56.6. With power of 90% and level of significance 5%, sample size would be
· n = (s1² + s2²) f (α, β) / (m1 - m2) ²
· n = (56.6² + 48.7²) 10.5/ (61.6 - 25) ² = 135
· The mean DDI and SD for C/D done for fetal distress was 68.7 +/- 39.7 and for CPD was 120 +/-84.9.  With power of 90% and level of significance 5%, sample size would be
· n = (s1² + s2²) f(α, β) / (m1 - m2) ²
· n = (84.9² + 39.7²) 10.5/ (120 – 68.7) ² = 36
· the mean DDI for C/D done with no delay and for those with anesthesia delay was 25.0 +/-3.2 and 72.7 +/-39.5 respectively
· n = (s1² + s2²) f(α,β) / (m1 - m2) ²
· n = (39.5² + 3.2²) 10.5/ (72.7 – 39.5) ² = 8
· The largest result will be taken making the sample size 
· 196 ˷ 200
[bookmark: _Toc51976607][bookmark: _Toc80224792][bookmark: _Toc80986274]Data collection procedures (Instrument, personnel, data quality control)
                  Instrument used was structured questioner filled by data collectors. Total of 5 midwives; 2 from emergency OPD and 3 from labor ward. They recorded data by observation and from the chart. 
              Consecutive category 1 C/D were selected by the time the physician decides for emergency C/D. Then after, the time when C/D is decided and ordered by the respective physician, time the mother entered OR, time anesthetist entered OR was collected by observation. 200 mothers were selected from April 9,2021 to May 8, 2021. The maternal sociodemographic data, time the mother is given prophylactic antibiotic, time the mother finished pre-operative preparation, anesthesia induction time, incision time, baby out time, neonate 5th minute APGAR score, NICU admission, postpartum maternal complications up to 24hour postpartum was collected from the chart.
Data quality control was achieved by:
· A two-day training was given, for data collectors, about the objective of the research and details of data collection. Detailed explanation about the questions in the questionnaire given. 
· Completeness of the questioner was assessed, using prepared checkbox, immediately after finishing it.
· Inconsistencies in filling questionnaires, and assessment of percentage of questionnaires completely filled; was done at the end of each day during the study period.
And finally, pretest on 20 study units (10%) was done. Gaps identified (absent anesthesia sheet, problem on using the 24-hour format for documenting time) during the pretest were solved (anesthesia team and surgeon were communicated, data collectors became familiar to the 24 hour format) before data collection. 
[bookmark: _Toc51976608][bookmark: _Toc80224793][bookmark: _Toc80986275]Data analysis procedures 
Data, after collection, was entered using EpiData version 4.6.0.2 and analyzed by SPSS version 22.0 program. Categorical variables were presented in frequency and percentage. Continuous variables were presented in mean ± SD.  Independent T test was used to assess associated factors with only two variables. One way ANOVA with post hoc test was used to compare effect of associated factors with more than 3 variables on mean DDI. Because the sample size distribution within the groups was unequal, Wlech’s T test was used.  
[bookmark: _Toc80224794][bookmark: _Toc80986276]Ethical clearance
Ethical clearance was obtained from Institutional Review Board of SPHMMC with reference number of PM23/790.









[bookmark: _Toc80224795][bookmark: _Toc80986277]Results 
[bookmark: _Toc80224796][bookmark: _Toc80986278]Sociodemographic and clinical characteristics
A total of two 200 mothers were enrolled in the current study and the response rate was 96.5%. 6 of the participants were excluded from the study because of incomplete data. The whole data was removed, and the analysis was done with 194 mothers. 
There were 6 (3%) teenage pregnancies and the majority 176(88%) were within the age of 20 to 34 years. 110(55%) of the mothers were primigravida and only 1 grand multiparous woman.  50 (25%) mothers had previous C/D. 5 mothers had two C/D scar and 46 mothers only one scar (Table 1)
Table 1: Sociodemographic and obstetric characteristics 
	 
	Frequency
	Percent

	Age Group
	< 19 
	6
	3.0

	
	20to34
	179
	89.5

	
	35to39
	13
	6.5

	
	40and above
	2
	1.0

	
	 
	 
	 

	Gestational Age
	Early preterm
	5
	2.5

	
	Late Preterm
	14
	7.0

	
	Early Term
	59
	29.5

	
	Full Term
	43
	21.5

	
	Late Term
	33
	16.5

	
	Unknown
	46
	23.0

	Parity
	Primigravida
	112
	56.0

	
	Multipara
	87
	43.5

	
	grand multipara
	1
	.5

	
	
	
	

	Religion
	Orthodox
	102
	51.0

	
	Muslim
	4
	2.0

	
	Catholic
	45
	22.5

	
	Protestant
	47
	23.5

	
	Others
	2
	1.0

	
	
	
	

	Previous C/D
	0
	149
	74.5

	
	1
	46
	22.5

	
	2
	5
	2.5

	
	
	
	


[bookmark: _Toc80224797][bookmark: _Toc80986279]Decision to delivery interval and other intervals 
The mean DDI was 74.74 ± 47.18 minutes.  The mean ± SD of time from decision to OR entry was 52.62 ± 44.27 minutes. Of the components of DDI, Decision to OR entry time was the largest contributor (Table 2.3). 
Table 2.1: the different component of DDI
	 
	Decision preparation
	Decision Consent
	D to OR entry
	D to Anesthesia team arrival
	D. to anesthesia administration
	D. to baby out

	
	
	194
	194
	194
	194
	194
	194

	
	
	
	
	
	
	
	

	Mean
	14.56
	17.23
	52.62
	59.76
	68.86
	74.74

	SD
	23.528
	24.519
	44.275
	47.360
	46.953
	47.168


D: decision	SD: standard deviation	Baby out: used interchangeably with ‘delivery time’
Table 2.2 percentage of C/D within the ‘recommended’ time

	
	Frequency
	Percent

	
	<30 minutes
	10
	5.0

	
	>30 minutes
	184
	92.0



Table 2.3: Effect of delayed OR transfer and presence or absence of placental abruption and cord prolapse on mean DDI 
	D to OR transfer
	N
	Mean
	Std. Deviation
	 
	P value

	 
	 
	N
	Mean
	Std. Deviation
	P value

	D to OR transfer
	<15 minute
	23
	40.65
	36.384
	0.000

	
	>15 minute
	171
	79.33
	46.649
	 

	 
	Presence of AP or CP
	 

	D. to baby out
	NO
	180
	77.54
	47.682
	0.000

	
	YES
	14
	38.71
	14.793
	


D: Decision; AP: abruptio placentae; CP: Cord prolapse

[bookmark: _Toc80224798][bookmark: _Toc80986280]Predictors of decision to delivery interval 
Distribution of Indications and effect on DDI
The commonest indication for C/D was NRFHRP 81(40%) followed by MSAF 42 (21%) (table 3). Indication for C/D was one of the predictors of DDI. More emergent conditions had lower DDI. Cord prolapse had the lowest mean DDI (25.3 ± 3.05) minutes and preeclampsia with severity features (PE with SF) plus X factor (twin pregnancy/malpresentation and previous scar) had the longest DDI (132.50 ± 44.11) minutes, 

	Table 3

	
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	cord prolapse
	3
	25.33
	3.055
	1.764
	17.74
	32.92

	CPD
	8
	63.50
	35.230
	12.456
	34.05
	92.95

	Failed induction
	8
	74.25
	16.158
	5.713
	60.74
	87.76

	Malpresentation
	14
	103.29
	61.206
	16.358
	67.95
	138.63

	MSAF poor labor progress
	42
	86.40
	49.181
	7.589
	71.08
	101.73

	NRFHRP
	81
	52.73
	22.293
	2.477
	47.80
	57.66

	Others
	10
	91.30
	72.003
	22.769
	39.79
	142.81

	PE w SF+x
	6
	132.50
	44.112
	18.009
	86.21
	178.79

	Previous Uterine Scar
	22
	103.09
	57.611
	12.283
	77.55
	128.63

	Total
	194
	74.74
	47.168
	3.386
	68.06
	81.42


P: 0.00 (using Welch T test)	X: twin pregnancy/malpresentation and previous scar

The group ‘Others’ includes chorioamnionitis, fetal macrosomia and primary cervical arrest disorders with X factor.
Presence of AP or Cord prolapse and its effect on DDI
Placental abruption and/or cord prolapse presence was associated with lower mean DDI (77.54 ± 47.68 minutes Vs. 38.71 ± 14.79) and the difference was statistically significant P:0.000
Effect of Level of surgeon and year of experience of anesthetists on DDI
The mean year of experience of anesthetists was 4.5 years. Most (128) of C/D were done by year 2 residents with mean ± SD 77.11± 45.93 minutes, and no emergency C/D was done by consultants, and all were given anesthesia by anesthetists during the study period. 





Table 4: Effect of level of surgeon, experience of anesthetists and type of anesthesia on DDI
	Anesthetist’s experience
	N
	Mean
	Std. Deviation
	P value

	2 years
	4
	79.25
	15.84
	 0.907

	3 years
	7
	89.43
	69.303
	

	4 years
	97
	66.96
	37.294
	

	5 years
	51
	80.75
	46.47
	

	6 years
	35
	84.11
	65.52
	

	Level of surgeon
	 
	 
	 
	

	R2
	128
	77.11
	45.939
	0.758

	R3
	55
	69.95
	49.779
	

	R4
	10
	73.9
	52.323
	

	Anesthesia type
	 
	 
	 

	Spinal
	179
	77.15
	47.47

	General
	15
	46.07
	32.648
	   0.003

	
	
	
	
	
	


R2: year 2 resident; R3: year 3 resident; R4: year 4 resident

179 (90%) of C/D were done with regional anesthesia and mean ± SD was higher than general anesthesia, which was used for 15 (8%) C/D.
[bookmark: _Toc80224799][bookmark: _Toc80986281]Possible causes of delayed DDI
Other possible factors that affect DDI are absence of one to one follow up, OR material unavailability and OR table unavailability.  DDI was higher with OR table unavailability (and OR material unavailability (Table 56)
Table 5
	one to one follow up
	N
	Mean
	Std. Deviation
	P value

	 
	YES
	127
	69.83
	42.423
	0.288

	
	NO
	60
	77.63
	48.518
	 

	OR table
	 
	 
	 
	 

	 
	YES
	158
	67.05
	37.268
	0.001

	
	NO
	36
	108.50
	67.816
	 

	OR material
	 
	 
	 
	 

	 
	YES
	157
	69.53
	40.854
	0.006

	
	NO
	37
	96.86
	63.825
	 




[bookmark: _Toc80224800][bookmark: _Toc80986282]Fetal and Maternal outcome
5th minute APGAR score was <7 for 72 of the neonates. Neonatal resuscitation was required in 74 of C/D. All 74 required bag mask ventilation, 3 required chest compression and none required ET intubation.   47 neonates referred to NICU and all were alive at 24hrs of life. 4 mothers required transfusion, because of PPH, within 48 hours of delivery. There were no PPH cases that didn’t require transfusion within 48 hours. 
Table 6: DDI effect on maternal and perinatal outcome
	5th minute APGAR
	<7
	72
	72.72
	38.285
	0.716

	
	>7
	122
	75.93
	51.815
	 

	NICU referral
	
	
	
	0.622

	
	YES
	47
	72.19
	39.422
	

	
	NO
	145
	74.74
	47.623
	 

	PPH
	
	
	
	0.408

	
	YES
	4
	66.25
	17.462
	

	
	NO
	190
	74.92
	47.598
	 


	PPH: postpartum hemorrhage	NICU: Neonatal Intensive Care Unit




[bookmark: _Toc80224801][bookmark: _Toc80986283]Discussion
This study showed that the mean DDI was 74.74 ± 47.16 minutes. Only 5% of emergency cesarean deliveries were had DDI within 30minutes. Less emergent (despite being emergency) indications, unavailability of OR material and OR table were associated with longer DDI. This study assessed the mean DDI of SPHMMC for the first time. There was no statistically significant difference in DDI between groups classified using sociodemographic variables.
The mean DDI was 74.74 ± 47.16 minutes. This was better when compared to study done, on emergency C/D, in Nigeria (106minutes) [9]. Other busy centers in Africa had even longer mean DDI for emergency C/D: Ghana (145 minutes) [14], Other Nigeria hospitals (Engu and Abuja) had mean DDI of 511 and 201 minutes respectively[8]. Mean ±SD of University of Gondar was s 42 ± 21.4 minutes[10]. This difference in same country may be due to high case load in SPHMMC hospital and shortage of OR materials during the study period. As expected, mean DDI is significantly low in developed countries. A study done by Wong in Singapore, the mean DDI was 23.9 minutes[15]. A retrospective cohort study done by Dunn et al, mean DDI was 9.4 minutes for category 1 C/D[16] . Hein et al, study done in Sweden, mean DDI was 17 minutes[17]. Grobman et al, mean DDI for emergency C/D done for fetal indication had mean DDI of 27 minutes[18]. 
 The mean DDI was <30 minute for only 5% of emergency C/D. This study is similar to studies done in other developing countries with busy obstetric unit: Nigeria (5.7%), Khemworapong et al, in tertiary hospital in Thailand (3.5%)[9, 19]. Even lower rates were seen in Ghana (1.7%)[14]. In contrast, higher number of C/D had DDI within recommended duration were seen with study done in University of Gondar (19.6%), south Gondar (17.9%) and public hospitals in Bahrdar (20.3%)[4, 5, 10]. The reason for this difference, despite same level hospitals within same country, may again be due to the shortage in OR material during the study period.  Developed countries had even better results. Germany (99.7%) and Singapore (88.6%)[15, 20].
The commonest indication for C/D was NRFHRP 81(40%) followed by MSAF (21%) and previous C/D scar 22(11%). This was similar to study done in other regions of Ethiopia (South Gondar and Bahirdar)[4, 5]. Specific indications for cesarean delivery had significantly different mean DDI. It was lowest for cord prolapse (25.3 ± 3.05) minutes followed by NRFHRP (52.73 ± 22.29 minutes). And was largest for PE with SF plus other factors (twin pregnancy/malpresentation and previous scar) (132.50 ± 44.11 minutes), malpresentation (103.29 ± 61.20 minutes) and previous uterine scar (103.09 ± 57.61 minutes). This was similar to study done by Chukuwudi where the lowest DDI was for cord prolapse (23.4 ± 2.3) and longest for malpresentation (123.8 ± 122.1 minutes). Study done in Thailand also showed lower DDI for NRFHRP (47 minute) compared to mean DDI 0f 82minute. Similar result was reported by other studies.[9, 19, 21]. 
Lack of OR material and OR table was the major factor that affected the mean DDI. In this research, OR table was not available at time of C/D decision in 36 (18%) CD and OR material in 37 (18.5 %). This was higher than the finding from study done in Bahirdar where in 12% of CD OR material was not available and in 9% OR table was busy[4]. OR materials that were not available were: Bupivacaine, surgical glove, and intravenous fluids. There was statistically significant difference in Mean DDI when OR material (P:0.006) and OR table (P:0.001) was not available. Similar result was found by Chukuwudi et al, where 80% of causes of delayed DDI were busy OR and anesthesia delay[9]. Materials that were not available include: surgical gloves, Bupivacaine, and intravenous fluids. 
Decision to OR entry time accounts 70% of DDI. Sayegh et al found decision to OR entry time accounting 45.6% of DDI[22]. And they concluded improved communication between the perinatal team could improve the DDI. Although the main reason for delay in this study was unavailability of OR material and OR table, Decision to OR entry time was delayed (>15 minute) in 171 (867.5%) of C/D and the mean DDI was 2 times higher (40.65 ± 36.38 minutes and 79.33 ± 46.64 minutes (P: 0.00)). (Table 2.3). So, poorly organized communication between perinatal teams also had input on the prolonged DDI.
There was no significant difference in mean DDI based on seniority of surgeon and expirience of anesthetist. This was simllar to study done by Temesgen et al and Sayegh et al[10, 22]. In contrast to this Kolas et al found lower DDI when C/D done by senior residents and even suggested category 1 C/D should be done by senior residents[21]. This difference might be because the main reason for delayed DDI in our study was unavailability of materials rather than level of surgeon. Studies done in Bahirdar and south Gondar also showed lower DDI when C/D was done by seniors than residents[4, 5]. In this study, no emergency C/D was done by seniors during the study period
C/D done under general anesthesia ( 46.07 ± 32.64) had lower DDI compared to spinal anesthesia (77.15 ± 47.47 minutes) (P: 0.003). This may be due to the fact that more urgent indications tend to be done under general anesthesia. In this study,for example, all C/D done for cord prolapse used general anesthesia. And as described above these indications have lower DDI. This was simillar to study done by Temesgen et al where 90% (compared to 19.6% for all) of C/D under general anesthesia achieved the recommended DDI of <30 minutes[10, 16]. 
No statisticaly significant difference seen in DDI with presence of C/D. simillar result was seen by Temesgen et al[10]. In contrast; Hinari et al found longer DDI in those with previous C/D scar[23]. 
  72 (36%) of neonate had 5th minute APGAR score <7. This is significantly high when compared to study done in South Gondar where only 43 (8.4%) neonates had < 7 5th minute APGAR[5]. None of the neonates, in this study, needed intubation while 14 (2.7%) of neonates in South Gondar needed intubation. This may indicate the difference in number of neonates with low 5th minute APGAR score is due to subjective difference in assigning the score.
Mean DDI didn’t affect short term maternal outcome, in this study, which included PPH, need for transfusion, iatrogenic intraoperative injury and maternal death. Similar result was reported by other results[11, 12]. In contrast, Moroz et al found increased maternal complications, in patients on TOLAC, when DDI was shorter[13].
[bookmark: _Toc80224802][bookmark: _Toc80986284] Strengths and limitations of the study
This study used sample size calculated for both primary and secondary objectives thereby powered for both. It assessed the mean DDI for each associated factors rather than classifying DDI by the older classification of RCOG. This classification is unrealistic plus not associated with maternal or perinatal outcome.  
In this study, because of limitation of budget to allocate separate data collectors, data was collected by midwives working in the same hospital. And because the method was cross sectional, result may be affected by seasonal problems like shortage of OR materials.

[bookmark: _Toc80224803][bookmark: _Toc80986285]Conclusions
The mean DDI was longer when compared to similar hospital found in same country. Less urgent indications (despite being category 1 cesarean delivery, C/D under spinal anesthesia, OR tale and OR material unavailability were associated with longer mean DDI. This study provided the mean DDI and potential gaps that should be improved to enhance the DDI thereby improving obstetric care. The hospital should avail more operating table and materials needed for doing C/D. Future studies should be conducted using covert data collectors, to assess the trend of DDI after improving the identified gaps.
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	APH
	Antepartum Hemorrhage

	AP
	Placental Abruption

	C/D
	Cesarean Delivery

	CPD
	Cephalo Pelvic Disproportion

	DDI
	Decision to delivery interval

	GA
	General Anesthesia

	L/W
	Labor Ward

	NICE
	National Institute for Health and Care Excellence

	NRFHRP
	Non-Reassuring Fetal Heart Rate Pattern

	OR
	Operation Room

	PNM
	Perinatal morbidity

	RCOG
	Royal College of Obstetricians and Gynecologists

	RA
	Regional Anesthesia

	SA 
	Spinal Anesthesia

	SD
	Standard Deviation

	SPHMMC
	Saint Paul Hospital Millennium Medical College
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