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ABSTRACT

Background: In Ethiopia, the levels of maternal and infant morbidity and mortality are among the highest in the world. 
This is attributed to, among the major three delays contributing to maternal mortality other factors, lack of service access 
predisposing them to delay reaching health facilities none use of modern health care services by women. Despite the 
advances in modern obstetrics care, maternal morbidity and mortality remain a big problem. Proper place and choice in 
the mode of delivery are necessary to tackle this problem. An integrated Emergency surgical officer is a health professional 
qualified and authorized to perform emergency obstetrical-gynecological and emergency general surgical procedures. The 
training has started in 2010 in 3 universities and 10 affiliated sites with an intake of 43 students.

Objective: This study aimed to assess Indication, maternal and fetal outcome of cesarean section and associated 
factors, in Felegemeles Health center, Addis Ababa Ethiopia.

Methods: Facility-based two-year retrospective descriptive cross-sectional study design was employed and data was 
collected from January 2017 to January 2019 at Felegemeles Health center, Addis Ababa Ethiopia. A total of 465 
mothers who delivered by cesarean delivery from January 2017 to January 2019 and complete data were included in 
the study. Data were extracted using structured data collection format and cleaned, entered into Epi data software 
version 3.1, and exported into SPSS version 26 for further descriptive analysis.

Result: Among 1583 deliveries in the two years of retrospective data, a total of 465 mothers were delivered by 
cesarean section, giving a cesarean delivery rate of 29 %. The leading indication for cesarean delivery was CPD 
followed by fetal distress. Among the total cesarean delivery, 09 neonates were died, giving the proportion of neonate 
mortality rate 5.6 per 1000 live births. 

Independent risk factors found to be statistically associated with cesarean section were Spinal anesthesia (AOR=15.6, 
95%CI: 6.12, 40.0), un-booked ANC (AOR=3.5, 95%CI: 1.24, 10.33), and maternal age 35 years and above 
(AOR=3.2, 95%CI: 1.47, 6.85).

Conclusion: Zero maternal mortality in our finding shows, CEMONC health center task sharing has impacts on 
the reduction of maternal mortality even though, the cesarean delivery rate in this study was above the WHO 
recommended range. Age 19-29, Residency and Spinal Anesthesia have an association with adverse neonatal 
outcomes following cesarean delivery. The neonatal mortality following cesarean delivery was 5.6 per 1000 live 
births respectively and the main cause of neonatal death was birth asphyxia. maternal delay for seeking care needs 
to be improved in communication with health extension care workers and ANC care providers while Skills of 
anesthesia care providers, management of hypotension at time of spinal anesthesia provision needs improvement 
which among all needs further study at other CEMONC Health centers before the conclusion of findings.
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INTRODUCTION 

Reduction of maternal and neonatal mortality remains a major 
challenge to attaining global social and economic development. 
Worldwide, more than 515,000 women die each year from 
pregnancy and childbirth complications while four million babies 
die within the first week (neonatal period) of life. Almost all of 
the maternal deaths occur across all developing countries where 
450 women per every 100,000 live births die during pregnancy, 
childbirth, or at postpartum period [1,2]. 

The maternal mortality ratio (MMR) and proportion of births 
attended by skilled personnel are important indicators of quality 
maternal health. Maternal and child health care begins with the 
immediate health problems of mothers and children and extends 
to health throughout life and the health of the community [3].

Ethiopian Ministry of Health (EMOH) has applied multi-pronged 
approaches to reduce maternal and newborn morbidity and 
mortality, improve access to and strengthen facility-based maternal 
and newborn services is one such approach and is also a major issue 
of concern in Health Sector Transformation Plan II 2015/16–
2019/20 of Ethiopia [4]. 

Childbirth is a normal physiological process and a significant 
emotional event in a woman's life. While the proper choice of 
interventions is proven to be associated with the highest safety 
and effectiveness to reduce maternal and neonatal morbidity and 
mortality [5]. 

Cesarean section (C/S) is a surgical intervention designed to 
prevent or treat life-threatening maternal or fetal complications [6]. 
A Caesarean section is often performed when a vaginal delivery 
would put the baby's or mother's life or health in danger. Some are 
also performed upon request without a medical reason to do [7].

Establishing and functioning Operating Theater at the health 
center level is an innovative idea for Ethiopia as it changes the 
working culture. According to the Ethiopian health care tier 
system, Health Centers is defined as Primary health care unit 
constructed to address preventive, curative, and rehabilitative 
health care services for the community of 25,000 populations in 
rural and 40,000 populations in urban society respectively.

In Ethiopia, around 4000 health centers have been constructed 
among 420 Operating theater blocks had been innovated on 
prior health centers providing the basic services and functioning 
with limited numbers of Operating Theater Blocks are providing 
emergency surgical services due to lack of budget, equipment's 
and supplies and number of human resources especially trained 
Integrated Emergency surgical officers [8,9]. 

Establishing Operating Theater Blocks at the health centers level is 
expected to share the surgical and Anesthesia burdens from tertiary 
and general hospitals as a mechanism to bring Access to surgical 
services at the district/woreda level attributed to the reduction of 
morbid complications for both mothers and newborns by enabling 
timely surgical interventions, avoid delay in reaching a health 
facility, bring down unnecessary referrals and finally improves 
client satisfaction on the health center care facilities [10]. 

CEmoNC Task shared to health center level gives a room for 
specialized, tertiary, general, and primary hospitals to deal with 
major elective and complicated cases enable them to also shorten 
waiting lists for surgeries and surgical backlogs in return will help 
the facilities to become center of excellence in teaching medical 

and paramedical students and do research [11].

Ethiopia is well-known for high maternal, perinatal, and infant 
mortality rates and traumas related to morbidity and mortality. 
Therefore, reduction of the morbidities and deaths in our country 
will require a shift in the strategy that will ensure that majority of 
emergencies and births are attended by appropriately trained and 
skilled healthcare professionals including nurses, midwives, health 
officers, and doctors able to prevent, detect and manage obstetric 
complications and surgical emergencies [12].

Emergency surgical officers in Ethiopia are capable to handle 
common emergency obstetrical gynecological and emergency 
general surgical procedures including trauma at accessible locality 
after 3 years of intensive training on integrated emergency surgery 
[13]. Though the safety of cesarean section has improved, to date 
the morbidity rates are still high compared to vaginal delivery [8]. 
According to the world health organization, the cesarean section 
rate in any population should lie within the range of 5–15% [14].

Hence, evidence on the magnitude, indication, and maternal and 
fetal outcome of cesarean section at the health center level is not 
available in Ethiopia [15]. This study aimed to assess Indication, 
maternal and fetal outcome of cesarean section and associated 
factors, at Felegemeles Health center, Addis Ababa Ethiopia 
[16,17].

METHODS AND MATERIALS 

Study Setting 

The study was conducted at Felegemeles Health Center located 
in Addis Ababa, Addis Ketema sub-city. The service has been 
operating since January 2013. The Health Center provides services 
for more than 33,182 residents in the catchment areas of sub-
city, out of catchment sub-city, and out of Addis; surrounding 
Oromia special zones at outpatient and inpatients. The health 
center provides inpatient service with 16 beds and 02 delivery 
couches. Cesarean section services are the main surgical procedure 
done at the health center. There are three integrated emergency 
surgical professional specialists, two General practitioners, three 
anesthetics, ten midwives, thirty nurses, 7 lab technicians, fourteen 
health officers, and eighty-three administrative staff.

Study Design 

A facility-based cross-sectional retrospective study was conducted 
from January 2017 to January 2019 at Felegemeles Health center. 
A total of 1583 mothers are delivered during the period and 465 
women were delivered by cesarean section.

Inclusion Criteria 

All cesarean sections performed after a period of viability (28 weeks) 
including elective, emergency, and primary cases are included in 
the study.

Exclusion criteria 

Charts with incomplete information.

Cesarean section has done before or after the specified period of 
study. 

Study Participants, Sample Size and Sampling Procedure 

All women who delivered by cesarean section between January 
2017 to January 2019 at Felegemeles Health center were the 
population under the study. 
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All cesarean deliveries including elective, emergency, and primary 
cases are included in the study. 

The charts of all 465 mothers who gave birth by cesarean section 
during the retrospective period were reviewed. 

Data Collection Tool and Procedure 

Data were collected using a pre-tested structured questionnaire 
using the chart review method. The questionnaire consists of socio-
demographic variables, obstetric history, and outcomes of cesarean 
section. 

Mother’s information including age, parity, gestational age, 
antenatal care, and fetal condition at admission, Information 
was obtained from operation theatre and labor ward records. The 
questionnaire was prepared in English. Two BSc midwifery as data 
collectors and one health officer as supervisors were recruited for 
the study. Two days of intensive training regarding the objective 
of the study, confidentiality of information, and techniques to 
conduct the interview were given to data collectors and supervisors. 
To address the ethical issues, the data collectors were recruited 
among the permanent employees of the respective health center.

Data Processing and Analysis 

Data were entered into Epi-data version 3.1 and exported to SPSS 
version 26 for further analysis. Data cleaning was done by running 
descriptive statistics, including frequency, tables, figures, Measures 
of central tendency, measures of dispersion, and proportions were 
computed to summarize the study variables. Bivariate analysis 
was used to examine the association between dependent and 
independent variables. A 95 % CI and P-value of < 0.05 were 
considered to be statistically significant. In addition, adjusted odds 
ratios were computed to assess the effect of each independent 
variable on the outcome variables multivariate logistic analysis was 
carried out and fit the final model.

Ethical clearance 

Ethical clearance was obtained from the institutional review board 
of St. Paul millennium Hospital and Millennium Medical, Public 
health department. Permission from Felegemeles health center was 

obtained before activities started. Permission to enter the facility, 
to consult with employees, and to review registers and patient 
records were requested at the beginning of data collection. Data 
collectors were accompanied by an official letter from Felegemeles 
health center.

RESULT 

Result Socio-demographic, Reproductive and clinical characteristics 
of Respondents from January 2017 to January 2019, there were a 
total of 1583 deliveries and 465 pregnant women delivered by a 
cesarean section giving an overall cesarean section rate of 29%. 
The proportion of cesarean section delivery was higher among 
Addis ketema sub-city residents, which was 65.2 %. A majority of 
cesarean section deliveries (71.4%) were in the age between 19 and 
29 years of age. The mean age of pregnant women who undergo 
cesarean section delivery was 29.5 years (+2.2) (Table 1).

Two hundred eight two out of four hundred sixty-five (40.1%) of 
the study subjects were in their first pregnancy (60.6 %) followed 
by Multi gravid (37.8%) and grand multi gravid (1.5%). Among 
the study subjects, one hundred forty-four (91.3%) mothers had 
antenatal care services registered or were booked. while Seventy-
seven (16.6%) of mothers were had a primary previous cesarean 
section. Among the total mothers who underwent cesarean section, 
the majority (79.8%) of these women had an emergency procedure. 
More than half (96.3%) of cesarean sections were made by spinal 
anesthesia and the remaining were general anesthesia. 

Rate and Neonatal Outcomes of Cesarean Section  

Among 1583 deliveries in the two years of retrospective data 
from January 2017 to January 2019, a total of 456 mothers were 
delivered by cesarean section, giving cesarean section rate 29 %. 
Among the total deliveries (1583), only nine (1.9 %) neonates were 
died, giving the overall neonatal mortality rate of the hospital as 
5.6 per 1000 live births. Birth asphyxia was the major responsible 
cause of neonatal deaths accounting for 55.5 %. Of the total 
mothers who conduct cesarean section procedure; the leading 
indications of admission for cesarean section delivery were cephalo 
pelvic disproportionation (26.7 %), none reassuring fetal heart 

S.no variable Frequency Percent

1
Age

<18 6 1.3

19 – 29 353 75.9

30 -39 103 22.2

>40 4 0.9

2 Residency

Within sub-city 300 64.5

Out of sub-city 92 19.8

Out of Addis Ababa 73 15.7

3 Gravidity

Primi 268 57.6

Multi gravid 182 39.1

Grand multi 15 3.2

4 ANC status
UnBooked 65 14.0

Booked 400 86.0

5 Type of surgery
Emergency 365 78.5

Elective 100 21.5

6 Type of Anesthesia
Spinal 433 93.1

General 32 6.9

Table 1: Reproductive history of mothers who underwent cesarean section from January 2017 to January 2019 Felegemeles Health center Addis Ababa, 
Ethiopia, 2014.
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Figure 1: Schematic representation for sampling of late initiation of antenatal care and associated factors among antenatal care attendees 
in Governmental Health Centers of Eastern Harar Town, Ethiopia, 2020.

Figure 2: Possible Cause of neonatal mortality.

rate pattern (18.3%) previous primary scar (16.6%) arrest cervical 
disorder (12.3 %) antepartum hemorrhage (3.4%). 

Fetal outcome   

Nearly all fetuses (98.8%) had a positive fetal heartbeat at the time 
of admission, and the majority (81.9%) of them presented with the 
vertex. Three-fourths of newborn babies (74.2%) had normal birth 
weight (2500-4000 gm). Higher than two-thirds of (87.5%) fetuses 
had normal Apgar scores. Among the total deliveries, 248 (53.3 
%) newborns were males. There were 9 (1.9%) neonatal deaths 
following cesarean section. The causes of neonatal mortality were 
birth asphyxia and meconium aspiration syndrome 5, 4 respectively 
(Figure 1 and 2).

Determinant factors of CS 

The multivariable logistic regression analysis result showed that 
mothers who were in the age group between 19-29 have 4.7 times 
more likely to have bad fetal outcomes as compared to the age 
range less than eighteen   (AOR=3.1, 95% CI: 1.44, 14.48). 
Mothers who are in the sub-city were 2.1 times more likely to 
have neonatal death after cesarean delivery compared to those 
residing out of sub-city and out of Addis Ababa (AOR=2.3, 95% 
CI: 1.47, 6.85). Mothers who underwent cesarean section with 
Spinal anesthesia were 2.7 times more likely to have neonatal 
death as compared to general anesthesia ( AOR=3.7, 95% CI: 
6.11, 29.95) (Table 2).
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DISCUSSION

Despite Caesarean section being an essential component of 
comprehensive obstetric and newborn care for reducing maternal 
and neonatal mortality, there is a lack of data regarding Caesarean 
section rates, its indications, and outcomes at CEmONC health 
center level Addis Ababa, Ethiopia. Studies showed negative or 
no complications of Caesarean on neonatal mortality in low and 
middle-income countries where the Caesarean rates are high. 

From January 2017 to January 2019, there were a total of 1583 
deliveries and 465 pregnant women delivered by a cesarean 
section giving an overall cesarean section rate of 29%. WHO 
Recommended cesarean section rates be within the range of 
5-15% and interpreted as should not exceed 15% because has 
no additional benefit for the newborns or the mothers. On the 
other hand, a rate of less than 5% would reflect the difficulty in 
surgical access [18-20].

This report is comparable to a study done in Nairobi Public 
Hospitals 29%, Ethiopia, Bahirdar City public health facilities 
27.5% and a systematic review done in Ethiopia which accounts for 
29.55%. Our study result shows the prevalence of cesarean section 
is higher when compared to that of Rwanda which is 21.05%. The 
study result shows a lower overall prevalence of cesarean section 
as compared to that of private health facilities in Bahirdar which 
is 56.3%.  This discrepancy might be due to 35% of clients being 
out of catchment sub-city and from nearby Oromia region who are 
secondary referred from hospitals due to lack of bed for induction 
and direct elective cesarean deliveries.

The mean age of the 1583 mothers who delivered during the study 
period was 29±2.20 years.  The mean age at first birth among the 
women who delivered through a cesarean section in this study was 
29 years. This finding is comparable to a previous study in Ghana 
that found the mean age for nulliparous to be 27.3 years but higher 
than the median age at first birth in Ghana which is 21.4 years.  
Again this study result is higher when compared to the study done 
in Jimma Shanen Gibe Hospital accounting 27.8 Years. This could 
indicate that nulliparous tend to undergo more cesarean section 
probably due to more difficult labors [19]. 

Residence, in the majority of studies and specifically study done 
in at Negest Elene Mohammed memorial general hospital in 
Hosanna Town, southwest of Ethiopia rural residence associated 
with adverse neonatal outcomes which are different from our study 
findings which shows adverse neonatal outcomes associated with 
in Sub-city then followed out of sub-city and out of Addis. This 
is might be also due to delay in seeking service behavior in the 
catchment and out of the catchment area for that matter laboring 
mothers present late as the service is nearest to them needs further 
studies before justifications [20].

Our study shows the leading indications of admission for cesarean 
section delivery were cephalo pelvic disproportionation and non-
reassuring fetal heart rate pattern which is consistence with a study 
done in Cameroon, Dessie, and Meta-analysis done in Ethiopia 
shows Cephalopelvic disproportion was the most common 
indication of Caesarean section followed by non-reassuring fetal 
heart rate pattern. The study is different from the study done in 
Jimma shenen Gibe hospital which is none reassuring followed by 
the previous scar. This might be due to correctly identifying and 
making a decision by a health professional [17,21].

The finding in this study is inconsistent with the Study done in 
Egypt 2019 & 2021 sections case-control studies [citation], and 
another study shows that Spinal Anesthesia is safest; associated 
with good maternal and Neonatal outcomes [22,23].  

Systematic reviews and Meta-analysis done by Iranians in 2021 
shows that spinal anesthesia is associated with good maternal 
and neonatal outcomes [24]. The difference is might be due to 
spinal hypotension in case of fetal distress, compromise of the 
feto-maternal circulation, and emergency case handling practice 
for referral in mothers with deep non-reassuring fetal heart rate 
pattern study before [25-28]. 

CONCLUSION 

Zero maternal mortality in our study shows CEMONC at health 
center task sharing has its impacts on the reduction of maternal 
mortality which needs further studies at remaining facilities but 
the cesarean delivery rate in this study found was 29.9 % and 

s.no Variable AOR(95%CI) P- Value

1

Age 

19 – 29 3.1 0.027

30 -39 6.4 0.996

>40 2.4 0.67

2

Residency 

Within sub-city 2.1 0.046

Out of sub-city 1.33 0.322

Out of Addis 4.1 0.123

3

Type of anesthesia 

Spinal anesthesia 3.7 0.001

General anesthesia 4.7 0.76

4

Type of procedure 

Emergency 4.6 0.109

Elective 3.5 0.23

5

Birth weight  

<2500 0.077 0.077

2500 - 4000 0.605 0.48

Table 2: The other variables like procedure type and fetal weight were not found to have an association with Neonatal death.
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higher as compared to WHO recommended range, which shows 
secondary referrals needs attention while Age 19-29, Residency and 
Spinal Anesthesia have an association with adverse neonatal outcome 
following cesarean delivery. The neonatal mortality following cesarean 
delivery was 5.6 per 1000 live births which may to attribute T birth 
asphyxia. As Access for Obstetric care intervention has shown no 
maternal mortalities we consider Neonatal Care ICU Needs to be 
considered for improvements of neonatal mortalities. Maternal 
delay for seeking care needs to be improved in communication with 
health extension care workers and ANC care providers while Skills 
of anesthesia care providers, management of hypotension at time of 
spinal anesthesia provision needs improvement.

CONFLICT OF INTEREST 

There is no conflict of interest.

FINANCIAL SUPPORT 

There is no financial support.

REFERENCES
1. World Health Organization. Trends in maternal mortality 2000 to 

2017: estimates by WHO, UNICEF, UNFPA, World Bank Group 
and the United Nations Population Division: Executive summary. 
World Health Organization; 2019.

2. World Health Organization. Levels & Trends in Child Mortality. 
Report 2020 Estimates developed by the UN Inter-agency Group for 
Child Mortality Estimation [Internet]. Geneva: WHO; 2020.

3. Gutema WG, Jire TK, Aboma D. Rate, Maternal and Fetal Outcome 
of Cesarean Delivery Performed By IESO At Shenen Gibe General 
Hospital, Jimma South West Ethiopia: A Descriptive Retrospective 
Data. J Woman's Repro Health. 2020;2(3):1.

4. Negash F. Emergency Surgical Officer: The Ethiopian Integrated 
Innovative Masters PA Analogue Profession. Social Innovations J. 
2021;8.

5. Gedefaw G, Demis A, Alemnew B, et al. Prevalence, indications, and 
outcomes of caesarean section deliveries in Ethiopia: a systematic 
review and meta-analysis. Patient Saf Surg. 2020;14(1):1-0.

6. Ethiopian Public Health Institute (EPHI) [Ethiopia] and ICF. Ethiopia 
Mini Demographic and Health Survey 2019: Final Report. Rockville, 
Maryland, USA: EPHI and ICF. 2021.

7. World Health Organization. Primary health care systems ( primasys): 
Case study from Ethiopia. World Health Organization; 2017. 

8. Geneva: World Health Organization; License: CC BY-NC-SA 3.0 
IGO, 2017.

9. Federal Ministry of Health of Ethiopia: National Safe Surgery Strategic 
PLAN, Saving Lives Through Safe Surgery (SaLTS) Strategic Plan 
2016–2020. 

10. Gutema H, Shimye A. Cesarean section and associated factors at 
mizan aman general hospital, southwest Ethiopia. J Gynecol Obstet. 
2014;2(3):37-41. 

11. Lindtjorn B, Mitiku D, Zidda Z. Reducing maternal deaths in Ethiopia: 
Results of an intervention Programme in Southwest Ethiopia. PLoS 
One. 2017;12(1):e0169304.

12. Harrison MS, Goldenberg RL. Cesarean section in sub-Saharan 
Africa. Matern Health Neonatal Perinatol. 2016;2(1):1-0.

13. The Federal Democratic Republic of Ethiopia, Ministry of Health: 
Human Resource for Health, Strategic plan (2009-2025), 2015. 

14. Ethiopian Public Health Institute, Federal Ministry of Health, 
Columbia University. Ethiopian emergency obstetric and newborn 
care (EmONC) assessment 2016.

15. Harrison MS, Pasha O, Saleem S, et al. A prospective study of maternal, 
fetal and neonatal outcomes in the setting of cesarean section in 
low‐and middle‐income countries. Acta obstetricia et gynecologica 
Scandinavica. 2017;96(4):410-20.

16. Wanjohi GW. Factors that contribute to current caesarean section 
rates in selected hospitals in Nairobi, Kenya. 

17. Melesse MB, Geremew AB, Abebe SM. High prevalence of caesarean 
birth among mothers delivered at health facilities in Bahir Dar 
city, Amhara region, Ethiopia. A comparative study. PloS one. 
2020;15(4):e0231631. 

18. Gedefaw G, Demis A, Alemnew B, et al. Prevalence, indications, and 
outcomes of caesarean section deliveries in Ethiopia: a systematic 
review and meta-analysis. Patient Saf Surg. 2020;14(1):1-0. 

19. Kakoma JB. Cesarean section indications and anthropometric 
parameters in Rwandan nulliparae: preliminary results from a 
longitudinal survey. The Pan Afri Med J. 2016;24:310. 

20. Prah J, Kudom A, Afrifa A, et al. Caesarean section in a primary health 
facility in Ghana: Clinical indications and feto-maternal outcomes. J 
pub health Afr. 2017;8(2):704. 

21. Abdo RA, Endalemaw T, Tesso F. Prevalence and associated factors 
of adverse birth outcomes among women attended maternity ward at 
Negest Elene Mohammed Memorial General Hospital in Hosanna 
Town, SNNPR, Ethiopia. J Women’s Health Care. 2016;5(4):324. 

22. Wondie AG, Zeleke AA, Yenus H, et al. Cesarean delivery among 
women who gave birth in Dessie town hospitals, Northeast Ethiopia. 
PloS one. 2019;14(5):e0216344. 

23. Madkour NM, Ibrahim SA, Ezz GF. General versus spinal anesthesia 
during elective cesarean section in term low-risk pregnancy as regards 
maternal and neonatal outcomes: a prospective, controlled clinical 
trial. Res Opin Anesth Intensive Care 2019;6:119-24.

24. Mohamed Amin SR, Saleh RM, Dabour YS. Does the mode of 
anesthesia affect the feto-maternal outcome in category-1 caesarean 
section? A prospective non-randomized study comparing spinal versus 
general anesthesia. Egypt. J. Anaesth. 2021;37(1):182-8. 

25. Iddrisu M, Khan ZH. Anesthesia for cesarean delivery: general or 
regional anesthesia—a systematic review. Ain-Shams J Anaesth. 
2021;13(1):1-7.

26. Aregawi A, Terefe T, Admasu W, et al. Comparing the effect of spinal 
and general anesthesia for pre-eclamptic mothers who underwent 
cesarean delivery in a tertiary, Addis Ababa, Ethiopia. Ethiop J Health 
Sci. 2018;28(4):443-450.

27. Nguyen-Lu N, Carvalho JC, Kingdom J. Mode of anesthesia and 
clinical outcomes of patients undergoing cesarean delivery for invasive 
placentation: A retrospective cohort study of 50 consecutive cases. 
Can J Anaesth. 2016;63(11):1233-1244.

28. Bakri MH, Ismail EA, Ghanem G. Spinal versus general anesthesia 
for Cesarean section in patients with sickle cell anemia. Korean J 
Anesthesiol. 2015;68(5):469.

https://apps.who.int/iris/handle/10665/327596
https://apps.who.int/iris/handle/10665/327596
https://apps.who.int/iris/handle/10665/327596
https://openaccesspub.org/jwrh/article/1417
https://openaccesspub.org/jwrh/article/1417
https://openaccesspub.org/jwrh/article/1417
https://openaccesspub.org/jwrh/article/1417
https://socialinnovationsjournal.com/index.php/sij/article/view/993
https://socialinnovationsjournal.com/index.php/sij/article/view/993
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://apps.who.int/iris/handle/10665/341083
https://apps.who.int/iris/handle/10665/341083
https://static1.squarespace.com/static/56b8ed53b6aa60903fe8e7f5/t/5e578777144ced2c2aab85ab/1582794619980/2_SaLTS+Strategic+Plan.pdf
https://static1.squarespace.com/static/56b8ed53b6aa60903fe8e7f5/t/5e578777144ced2c2aab85ab/1582794619980/2_SaLTS+Strategic+Plan.pdf
https://static1.squarespace.com/static/56b8ed53b6aa60903fe8e7f5/t/5e578777144ced2c2aab85ab/1582794619980/2_SaLTS+Strategic+Plan.pdf
https://www.sciencepublishinggroup.com/journal/paperinfo.aspx?journalid=255&doi=10.11648/j.jgo.20140203.12
https://www.sciencepublishinggroup.com/journal/paperinfo.aspx?journalid=255&doi=10.11648/j.jgo.20140203.12
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169304
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169304
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0033-x
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0033-x
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.13098
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.13098
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.13098
http://41.89.160.13:8080/xmlui/handle/123456789/4103
http://41.89.160.13:8080/xmlui/handle/123456789/4103
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0231631
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0231631
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0231631
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://pssjournal.biomedcentral.com/articles/10.1186/s13037-020-00236-8
https://panafrican-med-journal.com/content/article/24/310/full/
https://panafrican-med-journal.com/content/article/24/310/full/
https://panafrican-med-journal.com/content/article/24/310/full/
https://www.publichealthinafrica.org/index.php/jphia/article/view/704
https://www.publichealthinafrica.org/index.php/jphia/article/view/704
https://www.longdom.org/open-access/prevalence-and-associated-factors-of-adverse-birth-outcomes-among-women-attended-maternity-ward-at-negest-elene-mohammed-40771.html
https://www.longdom.org/open-access/prevalence-and-associated-factors-of-adverse-birth-outcomes-among-women-attended-maternity-ward-at-negest-elene-mohammed-40771.html
https://www.longdom.org/open-access/prevalence-and-associated-factors-of-adverse-birth-outcomes-among-women-attended-maternity-ward-at-negest-elene-mohammed-40771.html
https://www.longdom.org/open-access/prevalence-and-associated-factors-of-adverse-birth-outcomes-among-women-attended-maternity-ward-at-negest-elene-mohammed-40771.html
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216344
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216344
https://www.roaic.eg.net/article.asp?issn=2356-9115;year=2019;volume=6;issue=1;spage=119;epage=124;aulast=Madkour
https://www.roaic.eg.net/article.asp?issn=2356-9115;year=2019;volume=6;issue=1;spage=119;epage=124;aulast=Madkour
https://www.roaic.eg.net/article.asp?issn=2356-9115;year=2019;volume=6;issue=1;spage=119;epage=124;aulast=Madkour
https://www.roaic.eg.net/article.asp?issn=2356-9115;year=2019;volume=6;issue=1;spage=119;epage=124;aulast=Madkour
https://www.tandfonline.com/doi/full/10.1080/11101849.2021.1910181
https://www.tandfonline.com/doi/full/10.1080/11101849.2021.1910181
https://www.tandfonline.com/doi/full/10.1080/11101849.2021.1910181
https://www.tandfonline.com/doi/full/10.1080/11101849.2021.1910181
https://asja.springeropen.com/articles/10.1186/s42077-020-00121-7
https://asja.springeropen.com/articles/10.1186/s42077-020-00121-7
https://www.ajol.info/index.php/ejhs/article/view/175551
https://www.ajol.info/index.php/ejhs/article/view/175551
https://www.ajol.info/index.php/ejhs/article/view/175551
https://link.springer.com/article/10.1007/s12630-016-0695-x
https://link.springer.com/article/10.1007/s12630-016-0695-x
https://link.springer.com/article/10.1007/s12630-016-0695-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4610926/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4610926/

