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Background: An emergency cesarean section requires prompt delivery to reduce the risk for a pregnant woman or newborn. Studies
have been conducted to investigate the relationship between decision-to-delivery time and neonatal outcomes, but the findings are
contradictory. Therefore, this study aimed to assess the average of decision-to-delivery time of an emergency cesarean section and its
effect on adverse neonatal outcomes at East Gojjam Zone Public Hospital.

Methods: A multicenter prospective study design would be carried out between November 2022 and January 2023. Using the
consecutive method, a sample of 352 mother-newborn pairs was studied. Direct observation and face-to-face interviews were
undertaken to gather the data using a semi-structured questionnaire. For both data input and analysis, Epi Data version 4.6 and
Stata version 14 software were used. Both the crude and adjusted odds ratios were computed. Measure of significance was based on
the adjusted odds ratio with a 95% confidence interval and a p-value of less than 0.05.

Results: Decision-to-delivery time interval within 30 minute was seen in 21.9% of emergency cesarean delivery. The study found
a significant relationship between the first-minute low Apgar score and the delayed decision-to-delivery time interval (OR = 2.6, 95%
CI: 1.1-6, p = 0.03). In addition, determinant factors for poor 1st-minute Apgar scores include danger signs during pregnancy (AOR:
2.9, 95% CI: 1.1-7.8, p = 0.03), women referred from another facility (AOR: 2.6, 95% CI: 1.5-4.6, p = 001), and non-reassuring fetal
heart rate (AOR: 4.2, 95% CI: 1.1-17, p = 0.04). A delayed decision-to-delivery time interval is not statistically significantly
associated with a low Sth-minute Apgar score or neonatal intensive care unit (NICU) admission.

Conclusion: The study found unfavorable 1st-minute Apgar score and a longer decision-to-delivery period than recommended. This
duration and negative newborn outcomes may be reduced by increasing and involving comprehensive obstetric and neonatal care
facilities with skilled emergency obstetric surgeons, such as clinical midwife, integrated emergency surgeon officers, and physician.
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Introduction
Cesarean delivery is an incision of the abdomen and uterus to deliver the fetus, membrane, and placenta. It is commonly
performed in Western countries; a study done in Texas shows one in three pregnant mothers undergo cesarean delivery.'
It is a life-saving procedure for either the mother or the fetus. Even though it is a lifesaving procedure, rapid increments
of cesarean section carry adverse maternal and fetal outcomes.”

Cesarean section is the best course of action in 15% of deliveries to ensure the health of the mother and fetus as
recommended by World Health Organization (WHO). The increasing rates of emergency Caesarean Sections raise
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various questions about whether they should be considered a normal delivery in the twenty-first century since the
majority of cesarean deliveries are performed for obstetrical reasons, but some are simply requests of mothers that
involve several risks for their newborns.”

The decision-to-delivery interval (DDI) of emergency cesarean section (CS) should not be more than 30 minutes,
according to the National Institute of Clinical Excellence (NICE) recommendations, and a delay of more than recommended
minutes in the presence of maternal or fetal impairment can have adverse effects.* Decision-to-delivery time is the timeline
between decisions and the actual delivery of the newborn.” Emergency cesarean sections are performed immediately to reduce
morbidity and mortality by preparing health professionals for special precautions.® According to World Health Organization
(WHO) reports from a systematic review of different continents, there was a higher incidence of neonatal respiratory distress
syndrome with cesarean delivery.” A retrospective study conducted in Germany shows a high risk of neonatal morbidity with
emergency cesarean delivery.® After an emergency cesarean section, there were high neonatal intensive care unit (NICU)
admissions, severe acidosis, intrauterine death (stillbirth), and an Apgar score of 3 at 5 minutes.” A study conducted in Brazil
found that emergency cesarean deliveries resulted in NICU admissions and neonatal deaths.'®

The majority of urgent cesarean section (CS) decision-to-delivery interval (DDI) reactions was longer and mostly
affected by facility resources and the availability of staff.'' Measuring the effect of time from decision to delivery was
used by a health professional to know and prevent unfavorable fetal outcomes.'? Since adherence to teamwork improves
time from decision to delivery, as the WHO recommended."?

The effect of time on fetal outcome in a study conducted in England suggests that women who undergo cesarean
delivery after 65 minutes have a 3% stillbirth rate.'"* Delayed DDI time has a significant with unfavorable neonatal
outcomes.'> According to a study in Berlin, 64.6% of decisions to incisions are completed within 10 minutes, 34.3%
within 11-20 minutes, and only 1.1% take longer than 20 minutes. Women who underwent urgent indication of
emergency cesarean section (EmCS) have low Apgar score outcomes.'®

Based on epidemiological data, 46% of neonatal deaths occur within 24 hours in developing countries.'” A study done in
Nigeria shows that neonates delivered with DDI greater than 75 minutes were more likely to die compared to those delivered
within 30 minutes, and anesthesia time delay was the major cause of delay in carrying out emergency cesarean sections.'®
According to a study conducted in Bahir Dar, Ethiopia, a decision-to-delivery time interval of emergency cesarean sections
performed within 30 minute was 14.3 and 20.3%, and a decision-to-delivery time interval above the recommended time
interval significantly affected adverse fetal outcomes.'>*° In Ethiopia, emergency cesarean delivery was by obstetrician,
IESO, and MSc in clinical midwifery. Integrated Emergency Surgeon Officers (IESOs) are a specialized group of medical
professionals in Ethiopia who provide emergency surgical care in resource-limited settings.”!

Various studies have been conducted to investigate the relationship between DDI and neonatal outcomes, but the
findings are contradictory. Some research recommends that a decision-to-delivery time greater than thirty minutes and
within thirty minutes does not correlate with fetal outcomes. A study done in North Gondar supports this statement.*
Some other research shows adverse fetal outcomes increase with a delayed decision-to-delivery time. A study done in
Bahir Dar supports this statement.'” The effect of prolonged DDI on fetal outcomes was the focus of this investigation.

Based on the 30-minute DDI recommendation, different findings indicate that the decision to a delivery time interval of 30
minutes has three phases: the decision to the operating room interval, which takes 10 minutes; the time arrived at the operating
room to the incision time, which takes 15 minutes; and the incision to delivery time, which takes 5 minutes.*® This paper
revealed the most delayed time phase and how it affects fetal outcomes.

Nowadays, increasing the rate of cesarean sections highly affects the time from decision-to-delivery and birth outcome.**
Prolonging the decision-to-delivery gap constitutes a third-phase delay in the provision of emergency obstetric care.

Materials and Method
Study Area

There are thirteen zones in the Amhara National Regional State, and East Gojjam is located in one of them. The East
Gojjam Zone’s capital city, Debre Markos, is located about 300 kilometers (km) northwest of Ethiopia’s capital city,
Addis Ababa. There are eleven Hospitals in the zone which are 10 primary Hospital (Lumame Primary Hospital, Bechena
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Primary Hospital, Mota Primary Hospital, Yejube Primary Hospital, Debre Elias Primary Hospital, Debre Work Primary
Hospital, Shebel Primary Hospital, Dejen Primary Hospital, Mertolemaria Primary Hospital, Bibugn Primary Hospital)
and one specialized Hospital (Debre Markos comprehensive specialized Hospital)

Study Design

A multicenter prospective observational study®>*°

was conducted from November to January 2022/23.

Population

Source population: all pregnant mothers who undergo emergency cesarean section at East Gojjam Zone public Hospital.
Study population: all pregnant mothers who undergo emergency cesarean section at East Gojjam zone selected

Hospital during the data collection period.

Inclusion and Exclusion Criteria
Inclusion criteria: All pregnant mothers who undergo emergency cesarean section.

Exclusion criteria: All pregnant mothers who undergo emergency cesarean section with preterm, ruptured uterus
before decision, congenital anomalies, and twin pregnancy.

Sample Size Determination

The sample size for this study was determined by using a single population proportion formula by considering the
following assumptions; 29.5% proportion of decision to a delivery time of emergency cesarean section done,”’ 95% level
of confidence, and 5% margin of error.

(Za/2)*xp(1 —p)
dZ

Where n = required sample size
@= level of significant
z = standard normal distribution curve value for 95% confidence level = 1.96
P = proportion of decision-to-delivery time of emergency cesarean section
d = margin of error
Therefore,
(1.96)%%0.295(1 — 0.295)

_ — 320
f (0.05)2

With a 10% non-response rate the final sample size was 352.

Sampling Technique

There are eleven public hospitals in East Gojjam zone, among these Hospitals 30% are selected based on tier only one
Specialized Hospital (Debre Markos Specialized); among 10 primary hospital; the two randomly selected, Yejube and
Lumame are included in the study area with total population underwent emergency cesarean section last year at the same
study period which is November—January were 643 (Figure 1)

Study Variable
Dependent variable: Adverse fetal outcome of emergency cesarean section: first-minute Apgar score < 7, fifth-minute
Apgar score < 7, NICU admission, stillbirth, and newborn death within 48 hours.

Independent variable: Socio-demographic factors, obstetric factors, decision to different activity, Indications for
emergency cesarean section, procedure-related factors, Provider and resource factor.
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East Gojjam zone Public Hospitals
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Figure | Schematic presentation of the sampling procedure.

Operational Definition
Decision time: when the physician or the surgeon who performs the cesarean section decides to prepare her for operation
delivery.

Delivery time: when all parts of the fetus are delivered via incised abdomen and uterus.

Emergency cesarean section: An immediate threat to the life of the woman or fetus.

Decision-to-delivery time: A time range from the decision for EmCS to delivery of a newborn. More than 30 min was
taken as a delayed decision-to-delivery time, while less than or equal to 30 minutes was the appropriate time for an
emergency cesarean section.?*

Transfer time: The time from the decision to arrive at the operation theater.

Anesthesia time: The time taken from arrival at the operation theater to skin incision time.*°

Adverse neonatal outcome: Presence of the following fetal outcomes within 48 hours: stillbirth, 1st -minute Apgar
score of <7, 5th minutes of Apgar score <7, admission to the NICU, and newborn death.'*!

Data Collection Tool, Method, and Procedure

The data collection tool was adapted from a previous study and modified using a literature review and collected using
a semi-structured questionnaire face-to-face interview and observation.'® Six BSc midwives and one MSc male midwife
supervisor were chosen, and they received training on how to gather data, how to communicate study participants, how to
observe them, how to save information, and how to have a better handle on the entire data collecting process.

Data Quality Control

To maintain consistency and improve understandability, the questions are written in English, translated into Amharic, and
then returned to English. A 5% pretest for response, language clarity, and questionnaire appropriateness was conducted at
Bechena Primary Hospital.
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Data Processing and Analysis

After being checked, coded, and put into Epi Data version 4.6, the data were exported to Stata IC14 for analysis. The
socio-demographic, obstetric, professional, resource and decision-to-different-time activity characteristics of the partici-
pants were presented using descriptive statistics. The adverse neonatal outcomes would initially be determined; then, the
results would be dichotomized into yes or no, depending on the outcomes. Finally, binary logistic regression was fitted to

determine the relationship between decision-to-delivery time and fetal outcomes.

Ethics Approval and Consent to Participate

All methods were conducted according to the ethical standards of the declaration Helsinki. The study was conducted
under the Ethiopian Health Research Ethics Guidelines. Ethical clearance was obtained from the University of Gondar’s
Ethical Review Committee with Ref-MIDW/30/2015 E.C. A formal letter of administrative and case team manager
approval was obtained from the three hospitals. Informed consent was taken from each of the study participants.

Results

Result of Socio-Demographic Characteristics
Within the study period, 95% of mothers provided complete answers to the interview questions.

Among the study’s participants, 292 (87.4%) are from comprehensive specialized hospitals, and 12.6% are from
primary hospitals.

The research population’s median age was 28+5 years, with most participants aged 25-29.

The majority of the study’s participants (91.3%) are married, and 47% are housewives. Nearly two-thirds of the study
participants (67.7%) are living in urban.

Regarding maternal education, only 21.6% of them have level of diploma and above (Table 1).

Table | Socio-Demographic Characteristics of Study Participants
at East Gojjam Zone, Ethiopia, March 2023

Variables Categories No Percent
Hospital Primary Hospital 42 12.6
Referral Hospital 292 874
Age <20 9 2.7
20-24 79 237
25-29 132 395
30-35 86 257
235 28 84
Marital status Single 7 2.1
Married 305 91.3
Divorced 16 4.8
Widowed 6 1.8
(Continued)
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Table | (Continued).

Variables Categories No Percent
Level of education | Cannot read and write | 62 18.6
Read and write 30 9.0
Elementary 67 20.1
High school 76 22.7
Preparatory 27 8.1
Diploma and above 72 21.6
Occupation House wife 157 47
Government employee | 52 15.5
Daily labor 18 5.4
Farmer 72 21.6
Merchant 33 9.9
Student 2 0.6
Residence Urban 225 67.4
Rural 109 32,6

Obstetrics Related Factors
One hundred and seventy-six (52.7%) study participants decided to have an emergency cesarean section during the latent
stage of labor. Over sixty percent of them (61.1%) are multigravida.

About 95.5% of the study’s participants had at least one ANC follow-up. Over half of them (55.63%) contain at least
four and above ANC contact.

A total of 59.9% of pregnant women with ANC contacts receive advice on birth preparedness and complication
readiness. Eighteen (47.3%) of the mother’s symptoms and signs of antepartum hemorrhage were present during her
pregnancy. About 64.1% of the study participants were referred from another facility, and nearly all of them (96.7%)
were term pregnancies. When informed of the need for an emergency cesarean section, 89.5% of the study participants
immediately consented to the operation (Table 2).

Table 2 Obstetric Factor of the Study Population at East Gojjam Zone
Public Hospital, March 2023

Variables Categories No Percent
Stage of labor Latent 176 52.7
Active 108 323
Second 50 14
Working time Day 233 69.8
Night 101 30.2
Gravid Prim gravid 130 389
Multigravida 204 6l.1
(Continued)
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Table 2 (Continued).

Variables Categories No Percent
ANC Yes 319 95.5
No 15 4.5
No of ANC contact One 9 2.8
Two 58 18.2
Three 75 234
Four and above 178 55.6
BPCR counseled Yes 200 59.9
No 134 40.1
Danger sign Yes 38 11.4
No 296 88.6
Type of Danger sign Vaginal bleeding 18 474
Blurred vision 9 237
Severe headache 4 10.5
Gush of fluid per vagina | 7 18.4
Gestational Age Term 242 724
Postdate 8l 243
Post term I 33
Referred from other facility | Yes 214 64.1
No 120 35.9
History of emergency CS Yes 75 225
No 259 775
Immediate Consent Yes 299 89.5
accepted No 35 10.5

Abbreviations: ANC, Antenatal care; BPCR, birth preparedness complication readiness.

Facility Resource, Professional, and Procedure-Related Factor

At the study institution, there were two functional tables in each of the two primary hospitals and four functional tables in
the comprehensive specialized hospital. When the women arrived at the operating room for an emergency cesarean
section, about 84% of the free-function operating tables were there. Eighty-six percent of the equipment required for
operations is on hand in the operating room when women arrive.

Throughout the study period, there were eight IESO surgeons from the three hospitals performing emergency
cesarean sections. IESO conducted the most operations, 120 (35.9%). Second, MSc clinical midwifery students practi-
cing at Debre-Markos Specialized Hospital performed the procedure (26.7%). There were 23.4% and 14.1% of
operations performed by obstetricians and clinical midwives, respectively. About 44.6% of anesthesia was given by
BSc students, nearly two-thirds of babies delivered by operation were taken, and basic neonatal care was given by a BSC
midwifery holder (Table 3).
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Table 3 Health Professional, Resource, and Procedure-Related Factors at East

Gojjam Zone Public Hospital, March 2023

Variables Categories /Level No | %
Free functional OR table present while | Yes 279 | 835
the women arrive OR No 5 165
OR material available while the women | Yes 287 | 85.9
arrive at OR No e 4]
Surgeon Oby-gyn specialist 78 234
IESO 120 | 359
MSc in clinical midwifery 47 14.1
MSc in clinical midwifery student | 89 26.7
Anesthetist MSc holder 24 |72
BSc holder 140 | 41.9
BSc student 149 | 44.6
Level 5 holder 21 6.3
Midwifery MSc/MPH Holder 28 | 84
BSc holder 259 | 775
Level IV holder 47 14.1
Type of anesthesia Regional 318 | 95.2
General 16 4.8
Procedure-related factor
Bladder flap Yes 99 29.6
No 235 | 70.4
Intraoperative difficulty Yes 31 9.3
No 303 | 90.7
Type of difficulty Adhesions 15 48.4
Abnormal uterine structure 4 12.9
Bleeding 5 16.1
Impacted head 7 22.6
Type of uterine incision Lower uterine segment 330 | 98.8
Others* 4 1.2

Notes:Others*: vertical, inverted T.

Indication of Emergency Cesarean Section

The most common cause of an emergency cesarean delivery, accounting for 37.7% of cases, was a non-reassuring fetal
heartbeat for both tachycardia and bradycardia (NRFHR). Others, grade III meconium-stained amniotic fluid (GIII
MSAF) with the latent first stage of labor, cephalo-pelvic disproportion (CPD), two or more cesarean section scars in
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Indication of Emeregency ceserean section at East
Gojjam zone public Hospital ,2023
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Figure 2 Indication of emergency cesarean section at east Gojjam zone public Hospital, Ethiopia 2023.

labor, antepartum hemorrhage, both placenta previa and placenta abruption (APH), and obstructed labor including
imminent rupture, are 13.8%, 11.4%, 9.9%, 5.4%, and 4.8%, respectively (Figure 2).

APH: Antepartum hemorrhage, C/S: cesarean section, GIIIMSAF: grade III meconium stained amniotic fluid,
LFSOL: latent first stage of labour.

Decision-to-Delivery Time Interval and Decision to a Different Activity

With an interquartile range, the median decision-to-delivery time was 42 (31-55). Only 73 (21.9%) emergency cesarean sections
were performed with a decision-to-delivery time within 30 minutes. About 75.1% of emergency C-sections had a delivery time of
“31 to 75 minutes.” Only 3% of emergency C-sections have a delayed decision-to-delivery time of more than 75 minutes. About
52.7% of mothers who have decided for ECS were transferred to the operating room within 10 minutes after the decision. For
more than 90% of them, anesthesia time took more than 15 minutes. In 93% of cases, the duration from skin incision to newborn
delivery was shorter than five minutes. Operation time or the time taken from incision to skin closure of more than 24 minutes
accounts for 45% (Table 4).

Table 4 Decision-to-Delivery and Decision to Different Activity Emergency Cesareans Section
at East Gojjam Zone Public Hospital

Decision to Different Activity N (%) Shapiro-Wilk | Measure of
test Summary
Decision to delivery interval Median (IQR)
< 30 minute 73(21.9) 0.00 42(31-55)
31 =75 minute 251(75.1)
>75 minute 10(3)
Decision to OR transfer time (transfer time) 0.00 Median (IQR)
< 10 minute 176(52.7) 10 (9-15)
> 10 minute 158(47.3)
(Continued)
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Table 4 (Continued).

Decision to Different Activity N (%) Shapiro-Wilk | Measure of
test Summary

OR to skin incision interval time (Anesthesia time) Median (IQR)
< |5 minute 34(10.2) 0.00 26 (18-35)
> |5 minute 300 (89.8)

Skin incision to fetal delivery time 0.001 Median (IQR)
< 5 minute 311(93.1) 4 (3-5)
> 5 minute 23 (6.9)

Operation time (skin incision to end of surgery) Median (IQR)
< 24 minute 183(54.8) | 0.00 23.5 (19 -27)
> 24 minute 151(45.2)

Abbreviations: IQR, Interquartile range; OR, Operation Room.

Socio-Demographic, Obstetric, Facility Resource, Professional, and Procedure Factors
Cross Tabulation with Adverse Neonatal Outcomes
Ninety percent of first-minute low Apgar scores and all neonatal deaths were observed at a comprehensive, specialized
hospital. Seventy-one percent of low Apgar scores were observed in a patient who was referred from another facility.
Among the list of indications, 52.9% of low 1st-minute Apgar scores represent a non-reassuring fetal heart rate.

All stillbirths* were observed in multigravida mothers and were an indication of antepartum hemorrhage, obstructed
labor, NRFHR, and eclampsia.

Female newborns accounted for 75% of stillbirths, whereas male newborns accounted for 85% of neonatal deaths (Table 5).

Table 5 Factors Cross-Tabulated with the Adverse Birth Outcome at East Gojjam Zone Public Hospital, 2023

Variables Low Apgar Ist Low Apgar 5th NICU Stillbirth | Newborn
Minute Minute Admission Death
n (%) 123 n (%) 38 n (%) 25 n (%) 4 n (%) 7

Level of Hospital

Primary hospital 12(9.8) 3(7.9) 2(8) 1(25) 0(0)

Comprehensive hospital 111(90.2) 35(92.1) 23(92) 3(75) 7(100)
Residency

Urban 76(61.8) 22(57.9) 14(56) 2(50) 4(57.1)

Rural 47(38.2) 16(42.1) I 1(44) 2(50) 3(42.9)
Working time

Day 88(71.5) 25(65.8) 14(56) 3(75) 6(85.7)

Night 35(28.5) 13(34.2) I 1(44) 1(25) 1(14.3)
Do you have ANC contact?

Yes 116(94.3) 37(97.4) 24(96) 3(75) 7(100)

No 7(5.7) 1(2.6) 1(4) 1(25) 0(0)
Do you have danger sign during pregnancy?

Yes 21(17.1) 8(21) 4(16) 2(50) 2(28.6)

No 102(82.9) 30(79) 21(84) 2(50) 5(71.4)
Referred from another facility

Yes 95(77.2) 33(86.8) 18(72) 4(100) 5(71.4)

No 28(22.8) 5(13.2) 7(28) 0(0) 2(28.6)

(Continued)
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Table 5 (Continued).

Variables Low Apgar Ist Low Apgar 5th NICU Stillbirth | Newborn
Minute Minute Admission Death
n (%) 123 n (%) 38 n (%) 25 n (%) 4 n (%) 7

Do you have a previous emergency cesarean

section

Yes 12(9.8) 2(5.3) 3(12) 0(0) 1(14.3)

No 111(90.2) 36(94.7) 22(88) 4(100) 6(85.7)
Immediately consent accepted

Yes 101(80.1) 28(73.7) 21(84) 4(100) 5(71.4)

No 22(17.9) 10(26.3) 4(16) 0(0) 2(28.6)
Indication of emergency cesarean section

APH 7(5.7) 2(5.3) 0(0) 1(25) 0(0)

Cord prolapse 433.2) 1(2.6) 1(4) 0(0) 0(0)

Obstructed labour 6(4.9) 4(10.5) 2(8) 1(25) 1(14.3)

GlIl MSAF 19(15.5) 4(10.5) 4(16) 0(0) 0(0)

NRFHR 65(52.9) 17(44.7) 10(40) 1(0) 2(28.6)

CPD 54.1) 1(2.6) 1(4) 0(0) 0(0)

Two and above scar in labor 2(1.6) 0(0) 0(0) 0(0) 0(0)

Others 15(12.2) 9(23.7) 7(28) 1(25) 4(57.1)
Type of anesthesia

Regional 115(93.5) 33(87.8) 24(96) 1(25) 7(100)

General 8(6.5) 5(13.2) 1(4) 3(75) 0(0)
Number of regional anesthesia attempts

One 39(33.9) 7(21.2) 9(37.5) 0(0) 4(57.1)

Two 52(45.2) 16(48.5) 10(41.7) 1(100) 2(28.6)

Three and above 24(20.9) 10(30.3) 5(20.3) 0(0) 1(14.3)
Difficulty during procedure

Yes 8(6.6) 6(15.8) 5(20) 1(25) 2(28.6)

No 114(93.4) 32(84.2) 20(80) 3(75) 5(71.4)
Neonatal weight

<2.5 kg 54.1) 1(2.6) 4(16) 1(25) 0(0)

2.5-4.0 kg 116(94.3) 35(92.1) 19(76) 3(75) 5(71.4)

24.0 kg 2(1.6) 2(5.3) 2(8) 0(0) 2(28.6)
Fetal sex

Male 76(61.8) 25(65.8) 15(60) 1(25) 6(85.7)

Female 47(38.2) 13(34.2) 10(40) 3(75) 1(14.3)

Transfer time

< 10 minute 56(45.5) 17(44.7) 15(60) 2(50) 3(3(42.9))

> 10 minute 67(54.5) 21(55.3) 10(40) 2(50) 4(57.1)
Anesthesia time

<I5 minute 10(8.1) 5(13.2) 2(8) 1(25) 2(28.6)

> |5 minute 113(91.9) 33(86.8) 23(92) 3(75) 5(71.4)

Decision-to-delivery time interval

< 30 minute 17(13.8) 5(13.2) 5(20) 1(25) 1(14.3)
>30 minute 106(86.2) 33(86.8) 20(80) 3(75) 6(85.7)
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Adverse Neonatal Outcome of Emergency Cesarean Section
Adverse neonatal outcomes were seen for the first minute, fifth minute, NICU admission, stillbirth, and neonatal death.
A poor first-minute Apgar score is present in 36.8% of all newborns, and 11.4% of newborns have a low fifth-minute
Apgar score.
About 1.2% of all newborns were stillborn or had no life when they were born, but they were alive when the decision
to perform an emergency cesarean section was made.
After being delivered alive, 2.2% of babies died (Figure 3).

Decision-to-Delivery Time Interval and Factors Associated with Adverse Fetal

Outcome of Emergency Cesarean Section

The fetal outcome of a low Apgar score in the first minute was considered a dependent variable, and factors (danger signs
during pregnancy, referral from another facility, delayed acceptance of informed consent, anesthesia technique, indica-
tion, patient transfer time, anesthesia time, and decision-to-delivery time) were considered independent variables with
a COR of p-value below 0.25. The combined effect of the factors was studied using a binary logistic regression test.

With an adjusted odds ratio (AOR), a delayed decision-to-delivery time interval has a 2.6-times lower first-minute Apgar
score as compared to within thirty minutes (AOR: 2.6, 95% CI: 1.1-6, p = 0.03). In addition, statistically, a significant factor
was observed with those who had danger signs during pregnancy (AOR: 2.9, 95% CI: 1.1-7.8, p = 0.04), were referred from
another facility (AOR: 2.6, 95% CI: 1.5-4.6, p = 001), and had an indication of a non-reassuring fetal heart rate (AOR: 4.2,
95% CI: 1.1-17, p = 0.04).

Pregnant mothers who had danger signs during pregnancy had 2.9 times lower first-minute Apgar scores as compared
to those who did not have danger signs. Indications for NRFHR had a 4.2-fold lower first-minute Apgar score as
compared to the reference indications.

The fifth-minute Apgar score was taken as the dependent variable, and determinant factors (level of institution,
patient residence, danger sign during pregnancy, referral status of the patient, number of regional anesthesia attempts,
patient transfer time, anesthesia time and decision-to-delivery time interval) were taken as independent factors.
A combination effect on the fifth-minute Apgar score was observed with a multivariable logistic regression test for
those with a COR of p-value < 0.25.

ADVERSE NEONATAL OUTCOME OF EMERGENCY CESAREAN DELIVERY AT
EAST GOJJAM ZONE PUBLIC HOSPITAL MARCH 2023
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Figure 3 Adverse fetal outcome emergency cesarean section at East Gojjam zone Public Hospital, Ethiopia 2023.
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With an adjusted odds ratio (AOR), a delayed decision-to-delivery time interval has a 3.2-times lower fifth-minute
Apgar score as compared to within thirty minutes (AOR: 3.8, 95% CI: 0.6-16, p = 0.2), but statistically no significant
difference is observed. However, a significant factor is observed for anesthesia time >15 minutes (AOR: 0.15, 95% CI:
0.03-0.8, p = 0.03). Those mothers who have a danger sign during pregnancy have a 2.1 times lower fifth-minute Apgar
score as compared to those who do not have a danger sign, but this is a statistically not significant difference (OR 2.1,
95% CI 0.7-6.4, p = 0.07). Mothers who came from rural areas had a 1.04 times lower fifth-minute Apgar score as
compared to those who came from urban areas (OR 1.04, 95% CI 0.5-2.3, P = 0.54); statistically, there was no difference
observed.

Neonatal NICU admission was taken as a dependent variable, and determinant factors (patient residences, time of
procedure done, intraoperative difficulty, weight of the neonate, and decision-to-delivery time interval) were taken as
independent variables.

With an adjusted odds ratio (AOR), a delayed decision-to-delivery time interval is 22% less likely lead to NICU
admission compared to within the recommended time interval (AOR: 0.78, 95% CI: 0.3-2.3, p = 0.6), but statistically no
significant difference is observed. However, a low birth weight is significantly associated with NICU admission. The
odds of weight less than 2.5 kilograms were 9.8 times higher in NICU admissions as compared to the normal weight
range (OR 9.8, 95% CI 2.5-37, p = 0.001). Statistically, the residency of a patient (OR 2.2, 95% CI 0.9-5, p = 0.09), the
nighttime of the procedure (OR 1.6, 95% CI 0.6-3.9, p = 0.3), and intra-operative difficulty (OR 1.9, 95% CI 0.5-7, P =
0.3) have no association with neonatal NICU admission (Table 6). (COR 95% CI between DDI and Fetal Outcomes
(Table 7))

Table 6 Factors Associated with Adverse Fetal Outcome at East Gojjam Zone Public Hospital March 2023

Variables Low Ist Minute Apgar | Low 5th Minute Apgar | NICU Admission
AOR (95% ClI) AOR (95% CI) AOR (95% CI)
Residency a
Urban | |
Rural 1.04(0.5-2.3) 2.2(0.9-5.4)
Do you have danger sign during pregnancy? a
Yes 2.9(1.1-7.8)* 2.1(0.7-6.1)
No |
Referred from other facility a
Yes 2.6(1.5-4.6)* 2.7(0.9-7.6)
No
Immediately consent accepted a a
Yes |
No 2(0.9-4.8)
Indication of emergency cesarean section a a
APH |
Cord prolapse 4.3(0.5-38)
Obstructed labour 2.2(0.4-12)
GIIIMSAF with LFSOL 3.3(0.74-14)
NRFHR 4.2(1.1-17)*
CPD 0.5(0.09 —2.9)
Two and above Cesarean scar in labour 0.2(0.03-1.7)
Others 1.5(0.36-6.6)
(Continued)
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Table 6 (Continued).

Variables

Low Ist Minute Apgar

Low 5th Minute Apgar

NICU Admission

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

Working time
Day
Night

a

a

[
1.6(0.6-3.4)

Type of anesthesia
Regional

General

0.5(0.1-2.5)
|

a

One
Two

Three and above

Number of regional anesthesia attempts a

|
2.3(0.8-6)
3.3(0.9-10)

Difficulty during procedure
Yes
No

a

1.9(0.5-7)

Neonatal weight
<2.5 kg
2.5-4.0 kg
<40 kg

9.8(2.5-37)*
[
42(0.6-27)

Transfer time
<10 minute

>10 minute

|
1.3(0.7-2.3)

[
1.2(0.5-2.6)

a

Anesthesia time
<I5 minute

>|5 minute

[
0.6(0.2-1.7)

[
0.15(0.03-0.8)*

Decision-to-delivery time interval
< 30 minute
>30 minute

|
2.6(1.1-6)*

3.2(0.6 ~16)

|
0.78(0.3-3)

Notes: Others: failed instrument, failed induction, preeclampsia or eclampsia, previous cesarean scar opted for cesarean, chorioamnitis, malpresenta-
tion or malposition, cervical dystocia.a: variables with a COR of p-value >0.25; “*’p-value < 05.
Abbreviations: AOR, adjusted odds ratio; APH, antepartum hemorrhage; Cl, confidence interval; CPD, Cephalopelvic disproportion; LFSOL, latent

first stage of labor.

Table 7 Table of Binary Logistic Regression Between Decision-to-Delivery

Time Interval and Fetal Outcomes

DDI Adverse fetal outcome COR(95% CI) P-value
First minute Apgar score
< 7 Apgar 2 7 Apgar
< 30 minute 17(23.3) 56(76.7) [
> 30 minute 106(40.6) 155(59.4) 2.3(1.24.1) 0.008
Fifth minute Apgar score
< 7 Apgar > Apgar
< 30 minute 5(6.9) 68(93.1) |
(Continued)
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Table 7 (Continued).

DDI Adverse fetal outcome COR(95% CI) P-value

> 30 minute | 33(12.6) 228(87.4) 1.9(0.7-5.2) 0.082

NICU admitted

Yes No

< 30 minute 5(6.9) 68(93.1) |

> 30 minute 20(7.7) 241(92.3) 1.1(0.4-3) 0.525
Stillbirth Did not fulfill the chi-square

assumption for regression

Yes No

< 30 minute 1(1.4) 72(98.6)

> 30 minute 3(1.2) 258(98.8)

Neonatal death

Yes No
< 30 minute 1(1.4) 71(98.6)
> 30 minute 6(2.3) 252(97.7)

Discussion

It has become necessary to evaluate the feasibility of recommending a decision-to-delivery time interval of 30 minutes
for an emergency cesarean section and its effect on the fetal outcome. This study found that the decision-to-delivery time
of an emergency cesarean case within 30 minutes was 21.9%. This study also analyzed the proportion of decision-to-
delivery time for emergency cesarean section cases in specialized and primary hospitals. The proportion of decision-to-
delivery time for emergency cesarean cases in comprehensive specialized hospitals within 30 minutes was 16%, which is
parallel to the study found in Bahir Dar (14.3) and north Gondar (19.6%), but far from the recommended proportion.'**>
This similarity may be because all of them are academic hospitals with medical interns, anesthesia students, and trainees
in obstetrics and gynecology surgery who perform the majority of the activity. Additionally, there is also a comparable
patient load, limited surgical material, and the educational background of the staff.

The percentage number of emergency cesarean delivery made within 30 minutes at the study’s primary hospital was
63%. This proportion was higher than in a study done in Ethiopia: Bahir Dar, North Gondar, and South Gondar.?%***2
This difference may be due to there being no surgical waiting list as a result of less patient load, the presence of standby
surgical staff during emergency hours, including anesthetists and scrub nurses, and cooperation in patient transfer from
the labor rooms to the operation room since there are no students who are training, which led to a busy obstetric service.
Also, there are no elective procedures that make operation rooms and tables busy.

This study found the mean time from decision to delivery was 44415 minutes. This is consistent with the study
conducted in Ethiopia: North Gondar (42 minutes), Bahir Dar (43.7 minutes), and India (42 minutes).'”**** The reason
for this consistency may be that they used a primary data source and a prospective observational follow-up, which are
similar to this study’s source of data and study design. On the other hand, this finding is lower than a study done in
Uganda (92 minutes) and Nigeria (119.2 minutes).'®* This may be the outcome of research carried out in Uganda
utilizing secondary data; the validity of the data and the time of registration may influence the findings. In Ethiopia, all
maternal treatments are free, but in Nigeria, women who require an emergency cesarean section must pay a price for the
surgery’s materials before the procedure, which might delay the DDI.

This study shows that a decision-to-delivery time interval above 30 minutes significantly affected the first-minute
Apgar score, which is consistent with a study finding in Phuentsholing Hospital.>” This is because they only analyze
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urgent cases, which might have a major impact on the Apgar score of the first minute, whereas this study covers all
categories and uses a comparable urgent indication sample. On the other hand, contrary findings were reported from
a study done in Ethiopia, Tanzania, Nigeria, and India.'®'*?**>>° This may be because they performed their research
using urgency categorization categories one and two, whereas our analysis covered all women who had emergency
cesarean sections by excluding elective procedures and omitting exclusion criteria. Additionally, those with crash
indicators like cord prolapse and fetal heart rate were positively impacted, while those with non-urgent categories two
and three, such as those with eclampsia or preeclampsia and failed inductions that did not advance labor, were also
impacted by respiratory conditions because fluid-filled lungs were not excreted by the birthing process and that affected
the first minute Apgar score.>’

In addition to DDI >30 minutes, a danger sign during pregnancy (OR: 2.9, 95% CI: 1.09-7.93, p = 034) significantly
affected the first-minute Apgar score: this finding was consistent with a study done in Thailand.*® This consistency may
be because danger signs’ effects on birth outcomes are not influenced by geography but rather by their severity and type.

Indication (NRFHR) of this study shows that it significantly affected the first-minute Apgar score (OR: 4.2, 95% CI:
1.1-17, p = 0.04), which was a similar finding reported by Chandra Kant et al,*° but the contrary finding was reported
from a study done in Tanzania.>® This controversial report may be the result of the heterogeneity of factors that contribute
to NRFHR in the uterus; some factors, such as uterine hyperstimulation and aortocaval compression, cause reversible
NRFHR, which is transient and does not affect the first-minute Apgar score. Other factors, such as cord compression and
placental detachments, cause irreversible NRFHR, which may affect the first-minute Apgar score.

The duration of DDI (>30 minutes) did not statistically correlate with neonatal outcome of fifth-minute Apgar score
and NICU admission; this finding was consistent with studies done in Ethiopia, Tanzania, Nigeria, and Indja.'®19-22:35:36
This consistency may be due to the fact that all studies used a clinical diagnostic to identify the adverse fetal outcome
rather than the most useful diagnosis like umbilical cord blood gas analysis (PH), which indicates intrauterine and post-
delivery newborns’ well-being.

This study found that there were four stillbirths and seven neonatal losses within 48 hours. There were nearly the
same number of stillbirths (three), a proportional neonatal death that was reported by a study done in Ethiopia.'® This
consistent proportion may be due to a similar supply of medical equipment, the staff’s similar educational backgrounds in
handling affected neonates early on, and a similar protocol and guidelines used for managing affected newborns.

Low birth weight (<2.5 kg) was significantly associated with NICU admission; this result was consistent with studies
done in Ethiopia and Tanzania.*™*' This consistency may be because low-birth weight newborns are more likely to
experience problems later in life, and they might have difficulty feeding, increasing weight, and fighting off infection. In
addition, they have very little body fat, which makes them frequently struggle to stay warm in comfortable temperatures,
which later brings them to the NICU.

Limitation and Strength
Limitation
e [t does not contain equal exposure and non-exposure to calculate relative risk, as it was evident that patients could
not be randomized at random to have a delivery before or after the 30-minute time. Since it needs follow-up and
a long period to have both equal 30-minute and above 30-minute study participants.
e Observational bias.

Strength
e The study uses a representative sample size, much larger than the study conducted previously in Ethiopia.
e The study uses primary data, which gives precise information.

Conclusion
Above three-fourths of emergency cesarean cases were done beyond the recommended decision-to-delivery time interval.
The recommended time interval was achieved by crash indications like cord prolapse and antepartum hemorrhage.
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The first-minute Apgar score was significantly impacted by the decision-to-delivery time of an emergency C-section
with a duration of more than 30 minutes.

The first-minute Apgar score was strongly impacted by pregnant women who had danger signs during pregnancy,
those who were referred from another hospital, and those who showed evidence of an abnormal fetal heart rate.

According to this study, prolonged DDT did not have an impact on fifth-minute Apgar and NICU admission.
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