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Abstract

Introduction: Caesarean section (CS) is a major reproductive health inter-
vention to improve maternal and foetal outcomes if appropriately performed.
This study aimed to assess the quality of Caesarean sections (CS) in a rural
setting in Cameroon. Materials and Methods: A prospective study conducted
in 3 hospitals from February 1% 2020 to April 30" 2020. One hundred and
twenty women who had a CS were included. Data were grouped into 5 cate-
gories: 1) Sociodemographic and obstetrical characteristics, 2) Geographic
and financial access, 3) Diagnostic procedures, 4) Operative parameters and
5) Post-operative parameters. The Dujardin’s model and context-relevant crite-
ria served to construct the quality score. The scale was 0 - 20 and scores < 15
were considered as unacceptable quality while those >15 were considered as
acceptable quality CS. Logistic regressions permitted to measure associations.
Results: There were 538 deliveries and 120 (22.3%) CS. The mean (SD) gesta-
tional age was 38.7 (2.6) weeks with extremes of 31 and 43 weeks. Group 5 of
the Robson’s classification was predominant (35.0%). Motorbikes were the
mode of transport to the maternity for 72.5% (87/120) of women. No referral
was made by ambulance. Only 44 (36.7%) women had paid the full cost of the
CS prior to surgery. In addition, 26 (21.6%) women had a complete clinical
examination on admission. The surgical team was not complete (<6 staffs) in
56 (43.3%) cases. Anaesthesia was done by nurses in all cases. CS was done by
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a general practitioner and by nurses in 86 (71.7%) and 14 (11.7%) cases re-
spectively. Overall, mean (SD) quality score (QS) was 16.33 (1.60). Sixty six of
the 120 (55.3%) caesarean sections had unacceptable quality CS. Mean (SD)
QS was significantly higher in faith-based hospitals than in public hospitals
(18.00 (0.91) versus 15.59 (1.24); P < 0.001). Immediate postoperative clinical
monitoring was effective only in 66 (55%) of cases. Apgar score was below 7
over 10 in 17 (14.2%) cases of which 6 freshes still births. No maternal death
was recorded and maternal complications were recorded in 14 (11.7%) cases.
Conclusion: The quality of CS is generally poor in rural settings in West-
Cameroon. The quantity and quality of staffs required for Caesarean sections
in the hospitals are sometimes insufficient. The poor quality of CS in this re-
gion could be addressed using the faith-based hospitals: St Vincent de Paul’s
Hospital as a model.

Keywords

Childbirth, Caesarean Section, Robson’s Classification, Apgar Score

1. Introduction

The world Health Organisation (WHO) has acknowledged that poor quality of
care increases maternal and newborn morbidity and mortality and envisions a
world where “every pregnant woman and newborn receives quality care through-
out the pregnancy, childbirth and the postnatal period” [1] [2]. Worldwide, cae-
sarean section (CS) is the most common obstetrical surgery and a major repro-
ductive health intervention to improve maternal and foetal outcomes if appro-
priately performed [3]. In Sub-Saharan Africa (SSA), CS rates despite a slight
increase over the past two decades remain below the WHO target (5% - 15%)
and several studies have depicted several shortcomings in terms of quality: ap-
propriateness, safety, access, timeliness, effectiveness and efficiency [3] [4] [5]
[6]. As a result, maternal and perinatal mortality rates following CS in Africa are
50 times higher than in high-income countries [4] [7]. That tremendous reality
must be addressed through adequate research-informed policies.

There is a significant research gap on the quality of CS in resource poor Sub-
Saharan African settings with widespread task shifting in obstetrical care [3] [8]
[9] [10]. In Cameroon, available literature on CS have reported low rates and
poor maternal-foetal outcomes but so far no study has specifically assessed the
quality of CS [11] [12] [13] [14] [15]. In view of filling that research gap and in
line with the WHO’s commitment to improve quality of maternal and newborn
care in health facilities, this study’s primary objective was to assess the quality of
CS in a rural setting in a country where the overwhelming majority of literature
on CS is based on urban health facilities. The secondary objective was to describe
accessibility, pre-operative assessment, operative and post-operative course of CS

in this setting.
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2. Materials and Methods
2.1. Design and Setting

This quality assessment CS study was conducted from February 1, 2020 and
April 30, 2020 in three hospitals in the Menoua Division in the West-Region of
Cameroon (Dschang District Hospital, the Penka Michel District Hospital and
Saint Vincent de Paul Catholic Hospital in Dschang) which is mainly rural and
has over 300,000 inhabitants. Two of those health facilities are state-owned: the
Dschang District Hospital (DDH) and the Penka Michel District Hospital (PMDH)
and the third is faith-based: the Saint Vincent de Paul Hospital in Dschang (SVPH).
Those three health facilities manage most of obstetrical emergencies in the Menoua
Division.

The maternity of the DDH has a capacity of 27 beds and is led by an obstetri-
cian-gynaecologist assisted by 5 general practitioners, 6 midwives and 5 nurses.
The surgical theatre is available round the clock every day and anaesthesia is de-
livered by trained and/or certified nurses. The DDH’s paediatric department has
a neonatal unit and is led by a paediatrician. The multifunctional biology labo-
ratory is led by a senior biological engineer. The pharmacy is run by 3 pharma-
cists and the hospital doesn’t have a blood bank. The yearly average number of
deliveries was 1412 from 2016 to 2019.

The maternity of the SVPH has a capacity of 16 beds and is headed by a gen-
eral practitioner assisted by 2 midwifes and 4 nurses. The surgical theatre is avail-
able round the clock every day and anaesthesia is delivered by trained and/or
certified nurses. The SVPH’s paediatric department is led by a general practitio-
ner and doesn’t have a neonatal unit. The multifunctional biology laboratory is
managed by a biological technician, and carries out only basic tests. The phar-
macy is run by a community worker and there is no blood bank. The yearly av-
erage number of deliveries was 822 from 2016 to 2019.

The maternity of the PMDH has a capacity of 11beds and is headed by a gen-
eral practitioner assisted by 1 midwife and 1 nurse. The surgical theatre is avail-
able round the clock every day and anaesthesia is delivered by trained and/or
certified nurses. The PMDH’s paediatric department is led by a general practi-
tioner and doesn’t have a neonatal unit. The biology laboratory is managed by a
biological technician and carries out only basic tests. The pharmacy is run by a
community worker and there is no blood bank. The yearly average of deliveries
was 132 from 2016 to 2019.

2.2, Participants

Sampling was exhaustive and consecutive. We prospectively included all women
who delivered by caesarean section (after 28 completed weeks of pregnancy) and
received postoperative care in the study hospitals between February 1, 2020 and
April 30, 2020. The quality of caesarean sections was assessed according to the
analytical framework of Dujardin and Delvaux (1998) based on its four pillars

(access, diagnosis, procedure, postoperative care of CS) [8]. The quality of cae-
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sarean section was classified as acceptable (very good score: 18-20/20 and good
score: 17-16/20) or unacceptable (poor score: 14-15/20 and very poor score <13).
Maternal complications (present or absent) and foetal outcome (Apgar score =7
over 10 and Apgar score < 7 over 10) were noted.

Data were collected from hospital records, patients’ files and face-to-face in-
terviews. Five categories of variables were retrieved: 1) sociodemographic and
obstetrical characteristics (age, level of formal education, habitat, marital status,
gravidity, parity, gestational age, total number and timing of antenatal consulta-
tions, number and content of obstetrical ultrasounds and number of uterine
scars), 2) operative and peri-operative variables (pre-operative assessment: blood
pressure, pulse rate, temperature, symphyseal-fundal height, foetal presentation,
foetal heart rate, cervical dilatation, state of the foetal membranes, maternal
weight and height, estimated foetal weight, clinical pelvimetry, use of partogram,
Robson’s class, qualification of personnel who indicated the surgery; operative
variables: total duration of the caesarean section, incision-extraction duration,
availability of the surgical kit, availability and composition of the operative team,
type of anaesthesia, qualification of the surgeon, qualification of the anaesthetist,
supplementary procedures; postoperative parameters; effectiveness and report of
nursing care, delays in caregiving, missed care, duration of postoperative hospi-
tal stay, duration of total hospital stay, availability of blood donors, blood trans-
fusion), 3) geographic and financial accessibility to caesarean section (means of
transport to the hospital, distance to hospital, mode of admission into the hos-
pital, availability of users’ fees for CS, the overall cost of the hospital stay) and 4)
maternofoetal outcomes (Apgar’s score, birthweight, early neonatal complica-
tions, early maternal complications, maternal and neonatal death). We used the
Dujardin’s model and selected criteria from context-relevant literature to set the
quality score (Table 1) [8] [9] [10].

2.3. Statistics

Data were entered into a predefined excel sheet (Microsoft Excel 2010 software)
analysed using SPSS® (Statistical Package for Social Sciences) 25 software to
generate tables of frequencies or 2 x 2 tables. Khi2 was used when necessary to
compare proportions or Student-test (t-test) when necessary to compare means
(replaced by Wilcoxon-test for abnormal distribution). Association between vari-
ables was measured using bivariate analyses followed by a multivariate analysis in-

cluding independent variables having a P-value < 0.05 on bivariate analysis.

2.4. Ethical considerations

The study was approved by the institutional ethics board of the University of
“Montagnes” at Bangangté in the West region of Cameroon. Investigators strictly
complied with the Helsinki guidelines on research involving human subjects (writ-
ten informed consent, anonymity, administrative clearance and confidentiality

were compulsory).
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Table 1. Quality score for cesarean section.

Categories N* Indicators Items Scores
Access to caesarean 2 geographic access to health facilities <15 Kilometers 1
section >15 kilometers 0
financial access No delay due to lack of money 1
Delay due to lack of money 0
Preoperative diagnosis 3 Completeness of pre-operative clinical >8 over X compulsory® clinical® parameters® 1
assessment <8 over X compulsory clinical® parameters® 0
Qualification of the care provider who Obstetrician-Gynaecologist/Midwife/General practitioner 1
indicated the surgery Others 0
Appropriateness of the indication of the Appropriate (Absolute/Cautiousness/Compulsory) 1
caesarean section’ Inappropriate (convenience/abusive) 0
Surgical resourcesand 7 Completeness of surgical team Complete (26 staffs)* 1
per-operative Incomplete (<6 staffs)" 0
parameters
Availability of a functional surgical theatre Available 1
Unavailable 0
Availability of blood donors Available 1
Unavailable 0
Qualification of the cesarean-provider Obstetrician/Surgeon/General practitioner 1
Nurse, non-health professionals 0
Qualification of the anaesthetist Certified anaesthetist doctor/or nurse 1
Others non certified nurse, 0
Intra-operative complications No complication 1
Any complication 0
Availability of the cesarean kit (surgical and Available 1
anaesthetic) Unavailable 0
Post-operative care 7 Intensive monitoring within the first two hours  Effective 1
and outcome Ineffective 0
Duration of postoperative hospital stay <7 days 1
>7 days 0
Lateness or omission of care/drug administration No 1
Yes 0
Maternal postoperative complications No complication 1
Any complication 0
Compliance of nursing care with medical Compliant 1
instructions Not compliant 0
5" minute Apgar score =7/10 1
<7/10 0
Materno-neonatal survival Mother and child(ren) alive 2
Maternal or neonatal death 0

“N: number of indicators; "8 clinical parameters (blood pressure, pulse rate, temperature, symphyseal-fundal height, feetal presentation, feetal heart tone,
cervical dilation, state of the foetal membranes); 6 staffs (surgeon, assistant-surgeon, anaesthetist, assistant-anaesthetist, midwife, scrub technician); ‘Ap-
propriateness of the CS indication was determined by and independent Gynaecologist-Obstetrician working in the region where the study was conducted.
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3. Results

During the study period, there were 538 deliveries and 120 (22.3%) CS. Figure 1
describes the participants’ inclusion process. Seventy-eight of the 120 (65.0%) CS
were emergency procedures and 83 (69.2%) of CS were recorded in state-owned
hospitals (Dschang District Hospital and Penka-Michel District Hospital) and 37
(30.8%) were registered in the faith-based hospital (Saint Vincent de Paul Hos-
pital of Dschang).

Socio-demographical and obstetrical characteristics of participants

Table 2 describes the characteristics of participants. Mean (standard deviation
(SD)) age was 27.6 (6.3) years with extremes of 17 and 42 years. Participants be-
tween age 15 - 24 years accounted for 41.7% (50/120) of the sample size. The
level of education of participants was secondary for 51.7% and tertiary for 47.5%
of participants. The mean pre-operative parity (SD) was 1.56 (1.48) and primi-
parous accounted for 21.7% (26/120) of the sample size. The mean (SD) gesta-
tional age was 38.7 (2.6) with extremes of 31 and 43 weeks. One hundred and
fourteen (95.0%) participants did antenatal consultation during the third tri-
mester and 38.4% (46/120) had a previous caesarean section. The following Rob-
son’s group were predominant: group 5 (35.0%), group 1 (17.5%) and group 3
(17.5%).

Access to caesarean section and pre-operative assessment

Table 3 illustrates assessments for access to caesarean section and pre-operative
clinical evaluation of participants, 11.5% (14/120) of participants lived more
than 15 kilometers away from the hospital. Motorbikes were the mode of trans-
port to the maternity for 72.5% (87/120) of participants. None of the women was
carried to the hospital with an ambulance. Patients and families who could to-
tally afford the fees for caesarean section constituted 36.7% (44/120). After the

‘ Overall deliveries

‘ (n=538)

Dschang District Hospital
n =344 (63.9%)

| | |
St Vincent de Paul Penka Michel
Catholic Hospital District Hospital
n=157(29.2%) n=37(6.9%)
—y —y

Vaginal Deliveries
n=278(80.8%)

Caesarean Sections
n =66 (19.2%)

Vaginal Deliveries
n =120 (76.4%)

Caesarean Sections
n =37 (23.6%)

Vaginal Deliveries
n=20(54.1%)

Caesarean Sections
n =17 (45.9%)

Emergency Caesarean
Sections

h = 50(75.8%)

Emergency Caesarean
Sections
n =15 (40.5%)

Emergency Caesarean
Sections

n =13 (76.5%)

Elective Caesarean Sections
n=16 (24.2%)

Elective Caesarean
Sections

n= 22 (59.5%)

Figure 1. Selection of participants in the three hospitals.

Elective Caesarean
Sections

n= 4(23.5%)
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Table 2. Characteristics of participants

Variables Total DDH PMDH SVPH
n (%) n (%) n (%) n (%)
Age (years)
15-24 50 (41.7) 23 (34.8) 8 (47.1) 19 (51.4)
25-34 48 (40.0) 28 (42.4) 9 (52.9) 11 (29.7)
35-44 22 (18.3) 15 (22.7) 0 (0.0) 7 (18.9)
Marital status
In couple without formal wedding 81 (67.5) 41 (62.1) 10 (58.8) 30 (81.1)
Married with formal wedding 39 (32.5) 25(39.1) 7 (41.2) 7 (18.9)
Occupation
Student 36 (30.0) 17 (25.7) 2(11.8) 17 (45.7)
Public sector 11 (9.2) 7 (10.6) 2(11.8) 2(5.4)
Private sector (formal) 7 (5.8) 4(6.1) 1(5.9) 2(5.4)
Private sector (informal) 28 (23.3) 18 (23.7) 3(17.6) 7 (18.9)
Unemployed 38(31.7)  20(30.3) 9 (52.9) 9 (24.3)
Level of education
Primary 1(0.8) 0 (0.0) 0 (0.0) 12.7)
Secondary 62 (51.7) 35 (53.0) 12 (70.6) 15 (40.5)
University 57 (47.5) 31 (47.0) 5(29.4) 21 (56.8)
Parity
0 26 (21.7) 12 (18.2) 6 (35.3) 8 (21.6)
47 (39.2) 26 (39.4) 7 (41.2) 14 (37.8)
2-3 37(30.8) 19 (28.8) 4(23.5) 14 (37.8)
4-7 10 (8.3) 9 (13.6) 0 (0.0) 12.7)
Number of ANC
1-3 34 (28.3) 20 (30.3) 3(17.6) 11 (29.7)
>4 86 (71.7)  46(69.7)  14(82.4)  26(70.3)
Distribution of ANC throughout
1% trimester 49 (40.8) 28 (42.4) 8 (47.1) 13 (35.1)
2™ trimester 115 (95.8) 66 (100.0) 16 (94.1) 33(89.2)
3 trimester 114 (95.0) 63(95.5)  14(82.4)  37(100.0)
Previous caesarean section
No 74 (61.6) 36 (54.5) 10 (58.8) 28 (75.7)
Yes 46 (38.4) 30 (45.5) 7 (41.2) 9 (24.3)
Robson’s groups
Group 1 21(17.5) 8 (12.1) 4 (23.5) 9 (24.3)
Group 2 5 (4.2) 2 (3.0 0 (0.0) 3(8.1)
Group 3 21(17.5) 13 (19.7) 4 (23.5) 4(10.9)
Group 4 7 (5.8) 3 (4.6) 1(5.9) 3(8.1)
Group 5 42 (35.0) 27 (40.9) 6 (35.3) 9 (24.3)
Group 6 5(4.2) 3 (4.6) 0(0.0) 2(5.4)
Group 7 4(3.3) 2(3.0) 1(5.9) 12.7)
Group 8 11 (9.2) 5(7.6) 1(5.9) 5(13.5)
Group 9 1(0.8) 1(1.5) 0 (0.0) 0 (0.0)
Group 10 3(2.5) 2(3) 0(0.0) 1(2.7)

PMDH: Penka Michel district Hospital, SVPH: Saint Vincent de Paul Hospital, DDH: Dschang District
Hospital, ANC: Antenatal Consultation.
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Table 3. Accessibility to caesarean section and pre-operative diagnosis.

Total HDD HDPM  HSVP

Variables n (%) n(%) n(%) n(%)

Accessibility to caesarean section
Distance from the hospital

>15 kilometers 14 (11.7) 9(13.6) 1(5.9) 4(10.8)
<15 kilometers 106 (88.3) 57 (86.4) 16(94.1) 33(89.2)

Mode of transport

Private car 9 (7.5) 5(7.6) 0(0) 4(10.8)

Public transport car 22(18.3) 12(18.2) 6(35.3) 4(10.8)

Motorbike 87 (72.5) 49 (74.2) 9(52.9) 29 (78.4)
Walking 2(1.7) 0(0) 2(11.8) 0(0)

Ability to immediately afford the fees for caesarean section

Entirely 44 (36.7) 31 (47.0) 5(29.4) 8(21.6)
Partially 55(45.8) 48 (42.4) 9(52.9) 18 (48.6)
No 21(17.5) 7(10.6) 3(17.6) 11(29.7)

Delay in caesarean section caused by Lack of payment of the fees

No 120 (100.0) 66 (100.0) 17 (100.0) 37 (100.0)
Yes 0 (0) 0 (0) 0 (0) 0 (0)

Admission following referral

Yes 31(25.8) 13(9.7) 8(47.1) 10(27.0)
No 89 (74.2) 53 (80.3) 9(52.9) 27(73.0)

Pre-operative diagnosis
Documented clinical parameters assessed on admission

0-3 38(31.7) 22(33.3) 8(47.0) 8(21.6)
4-7 56 (46.7) 37 (56.0) 9 (53.0) 20 (54.0)
26(21.6) 17(25.7) 0(0.0) 9 (24.4)

Qualification of the provider who indicated the caesarean

General practitioner 97 (80.9) 47 (71.2) 13(76.5) 37 (100.0)
Obstetrician-gynecologist 19 (15.8) 19(28.8) 0(0.0) 0(0.0)
Midwife 4(3.3) 0(0.0) 4 (23.5) 0(0.0)

Appropriateness of the indication of the caesarean section
Appropriate 120 (100) 66 (100) 17 (100) 37 (100)

Inappropriate 0(0.0) 0(0.0) 0 (0.0) 0 (0.0)

PMDH: Penka Michel district Hospital, SVPH: Saint Vincent de Paul Hospital, DDH: Dschang District Hospital.

indication of CS, none was delayed for because of lack of user’s fees for CS. The
quarter of participants 31 (25.8%) were referred from lower tier health facilities.
Pre-operative clinical assessment was properly documented for 26 (21.6%) cases
and was done by a general practitioner in 80.9% (97/120) of cases. All the indica-

tions of CS were appropriate.
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Surgical characteristics of caesarean sections

Table 4 describes operative CS parameters. The average (SD) duration of CS
was 40.1 (9.2) minutes ranging from 20 to 60 minutes. Mean (SD) foetal extrac-
tion time (skin incision - foetal extraction) was 7.57 (1.99) minutes. The caesar-
ean section set (material for surgery and anaesthesia) and the operating room
were immediately available in 100% and 99% of cases respectively. The surgical
team was not complete (<6 staffs) in 56 (43.3%) cases. Anaesthesia was done by
nurses trained on daily anaesthesia practices without a diploma in 17 (14.2%)
cases and by certified nurse anaesthetist in 103 (85.8%) of cases. CS was done by
a general practitioner and by nurses in 86 (71.7%) and 14 (11.7%) cases respec-
tively. None of the study hospitals had a blood bank and blood donors were

Table 4. Assessment of surgical parameters of caesarean sections.

Variables Total HDD HDPM HSVP
n (%) n (%) n (%) n (%)
Availability of the operating theatre

Available 119(99.0)  65(98.5) 17 (100.0) 37 (100.0)

Unavailable 1(1.0) 1(1.5) 0(0.0) 0 (0.0)

Availability of the caesarean section kit

Available 120 (100.0) 66 (100.0) 17 (100.0) 37 (100.0)

Unavailable 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0)

Completeness of the surgical team

Yes (= 6 staff) 68 (56.7) 28 (42.4) 7 (41.2) 33 (89.2)

No ( < 6 staff) 52 (43.3) 38 (57.6) 10 (58.8) 4(10.8)

Qualification of the anesthetist

Certified nurse anesthetist 103 (85.8) 66 (100.0) 0(0.0) 37 (100.0)

Nurse trained “on the job” 17 (14.2) 0 (0.0) 17 (100.0) 0 (0.0)

Qualification of the surgeon

Obstetrician-gynecologist 11 (9.1) 11 (16.7) 0(0.0) 0 (0.0)
Surgeon 9(7.5) 0 (0.0) 0(0.0) 9 (24.3)
General practitioner 86 (71.7) 55 (83.3) 3(17.6) 28 (75.7)

Nurse 14 (11.7) 0 (0.0) 14 (82.4) 0(0.0)

Availability blood donors

Available 2(1.6) 2(3.0) 0 (0.0) 0(0.0)

Unavailable 118 (98.4) 64 (97.0) 17 (100.0) 37 (100.0)
Type of anesthesia

General 7 (6.0) 7 (10.6) 0(0.0) 0 (0.0)
Spinal 96 (80.0)  59(89.4)  0(0.0)  37(100.0)

Local followed by general® 17 (14.0) 0 (0.0) 17 (100.0) 0 (0.0)

“local anaesthesia performed to dissect the abdominal wall till the peritoneum then general anaesthesia as
from the hysterotomy (in view of shortening the duration of exposure of the foetus to ketamine). PMDH:
Penka Michel district Hospital, SVPH: Saint Vincent de Paul Hospital, DDH: Dschang District Hospital.
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available during the surgery for 1.6% (2/120) cases. Anaesthesia was spinal in
80.0% (96/120) of cases. Laparotomy was done according to the Pfannenstiel’s
technique in 97.5% (117/120 of cases and the time from skin incision to foetal
extraction was below 10 minutes in 95.0% (114/120) of cases.

Post-operative care and materno-foetal outcomes

Table 5 summarizes the post-operative care and the materno-neonatal out-
comes. Postoperative nursing care was compliant with medical prescription in
95.8% (115/120) cases. Delays in caregiving were observed in 1.7% (2/120) of
cases. Intensive immediate postoperative care was not effective in 45.0% (54/120)
of cases. Apgar score was below 7 over 10 in 14.2% (17) of cases of which 6
freshes still births. No maternal death was recorded and maternal complications
were recorded in 11.7% (14) of cases.

Caesarean section quality scores

Figure 2 and Table 6 show classes of quality scores and mean quality scores
respectively. Quality scores were unacceptable for 55.3% of caesarean sections
(scores < 15/20). The mean (SD) quality score for the whole sample was 16.33
(1.60). The mean (SD) global quality score in state-owned hospitals was signifi-
cantly lower than in the faith-based hospital: (15.59 (1.24) versus 18.00 (0.91); p
< 0.001). The Faith-based hospital had 2.7% unacceptable quality CS against

Table 5. Assessment of postoperative care and materno-foetal outcome of caesarean sections.

Total HDD HDPM HSVP

Variables n (%) n (%) n (%) n (%)

Intensive monitoring within the 2 first hours of Cesarean section

Effective 66 (55.0) 33 (50.0) 11 (64.7) 22 (59.5)
Not effective 54 (45.0) 33(50.0) 6(35.3) 15 (40.5)

Lateness/delay in delivery of care

Yes 2(17)  2(3.0) 0(0.0) 0(0.0)
No 118 (98.3) 64 (97.0) 17 (100.0) 37 (100.0)

Compliance of nursing care with medical instructions

Compliant 115 (95.8) 64 (97.0) 14 (82.4) 37 (100.0)
Not compliant 5(4.2) 2(3.0) 3(17.6) 0 (0.0)

Duration of the post-operative stay

<7 days 112 (93.3) 62 (94.0) 13 (76.5) 37 (100.0)
>8 days 8(6.7) 4(6.0) 4(235)  0(0.0)

5t minute Apgar Score

>7 103 (85.8) 57 (86.4) 3(17.6) 32 (86.5)
<7 17 (142) 9(13.6) 14(82.4) 5(13.5)

Postoperative maternal complication

Yes 14(11.7) 12(182) 1(5.9) 1(2.7)
No 106 (88.3) 54 (81.8) 16 (94.1) 36 (97.3)

PMDH: Penka Michel district Hospital, SVPH: Saint Vincent de Paul Hospital, DDH: Dschang District Hospital.
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78.3% in state-owned hospitals.

Partial quality scores were also significantly higher in faith-based hospitals
than in state-owned hospitals: pre-operative assessment, surgical parameters and
post-operative care (Table 6). Factors associated with poor quality scores are
summarized in Table 7. On bivariate analysis the following factors were associ-
ated with unacceptable quality of caesarean section: state-owned hospital (cOR
(95%CI): 130 (16.66 - 1014.31); total costs of CS < 180 USD (cOR (95%CI)): 28.97
(9.81 - 85.56), surgery done by a nurse: (cOR (95%CI)): 15.78 (1.23 - 27.08); incom-
pleteness of the surgical team (cOR (95%CI)): 2.85 (1.33 - 6.09); general anaesthesia
(cOR (95%CI)): 3.62 (1.37 - 11.47) and Group 5 of the Robson’s classification
(cOR (95%CI)): 1.54(0.72 - 3.32). After adjustment, only state-owned hospitals
(aOR (95%CI): 92.30 (6.33 - 1345.15)) remained associated with unacceptable
quality scores.
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Figure 2. Distribution of patients by clusters of quality scores of CS and health centers.

Table 6. Distribution of caesareans following mean quality scores.

Faith-based State-owned P-value
X Total DDH PMDH i hospitals (DDH (State-owned Vs
Variables hospital (SVPH) .
Mean (SD) Mean (SD) Mean (SD) Mean (SD) and PMDH) Faith-based

Mean (SD) hospital)
Access (Scores/2) 1.88 (0.32) 1.86 (0.35) 1.94 (0.24) 1.89 (0.32) 1.88 (0.33) 0.66
Diagnosis (Scores/3) 2.23 (0.43) 2.11 (0.31) 2.06 0.24) 2.54 (0.51) 2.10 (0.30) 0.00
Surgical parameters (Scores/7) 5.41 (0.62) 5.32(0.47) 4.65 (0.70) 5.92 (0.28) 5.18 (0.59) 0.00
Post-operative care (Scores/5) 4.03 (0.87) 3.78 (0.74) 3.24 (0.90) 4.81 (0.40) 3.67 (0.80) 0.00
Outcome (scores/ 3) 2.78 (0.52) 2.78 (0.52) 2.71 (0.69) 2.84 (0.44) 2.84 (0.55) 0.59
Overall quality scores (over 20) 16.33(1.60) 15.86(1.01) 14.53(1.51) 18.00 (0.91) 15.59(1.24) 0.00
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Table 7. Factors associated with unacceptable quality of caesarean section.

Unacceptable Acceptable qualit
Variables quality score P q ¥ cOR (95%CI) P-value aOR (95%CI) P-value
score N = 54(%)
N =66 (%)
Type of Hospital
State-owned 65 (98.5) 18 (33.3) 130 (16.66 - 1014.31) 0.00 92.3 (6.33 - 1345) 0.001
Faith-based 1(1.5) 36 (66.7)
Admission following referral
Yes 16 (24.2) 15 (27.8) 0.83 (0.37 - 1.89) 0.68 / /
No 50 (75.8) 39 (72.2)
Emergency caesarean
Yes 47 (71.2) 44 (81.5) 0.56 (0.24 - 1.34) 0.21 / /
No 19 (28.8) 10 (18.5)
Global costs
<180 USD 61 (92.4) 16 (29.6) 28.97 (9.81 - 85.56) 0.00  0.49 (0.08 - 3.17) 0.457
>180 USD 5(7.6) 38 (70.4)
Qualification of the surgeon
Nurse 12 (18.2) 2(3.7) 15.78 (1.23 - 27.0) 0.020 038 (0.05 - 3.01) 0.362
Physician 54 (81.8) 52 (96.3)
Apgar score (5% minute)
<7 10 (15.2) 7 (13.0) 0.20 (0.42 - 3.39) 0.763 / /
>7 56 (84.8) 47 (87.0)
Early neonatal death
Yes 5(7.6) 1(1.9) 4.33 (0.49 - 38.36) 0.221 / /
No 61 (92.4) 53 (98.3)
Maternal complication
Yes 9 (13.6) 5(9.3) 1.55 (0.47 - 4.93) 0.572 / /
No 57 (86.4) 49 (90.7)
Distance from the Hospital
<15 Km 7 (10.6) 7 (13.0) 0.80 (0.26 - 2.43) 0.78 / /
215 Km 59 (89.4) 47 (87.0)
Number of ANC
<4 18 (27.3) 16 (29.6) 0.89 (0.0 - 1.97) 0.84 / /
>4 48 (72.7) 38 (70.4)
Scarred uterus
Yes 29 (43.9) 16 (31.5) 1.71 (0.80 - 3.62) 0.189 / /
No 37 (56.1) 37 (68.5)
Completeness of surgical team
No (<6 staffs) 36 (54.5) 16 (29.6) 2.85 (1.33 - 6.09) 0.009  0.55(0.18 - 1.67) 0.291
Yes (=6 staffs) 30 (45.5) 38 (70.4)
Anaesthesia
General 19 (28.8) 5(9.3) 3.62(1.37-11.47) 0.011 1.56 (0.34 - 7.12) 0.17
Spinal 47 (71.2) 49 (90.7)
Robson’s groups
Group 5 26 (39.4) 16 (29.6) 1.54(0.72 - 3.32) 0.207 / /
Other groups 40 (60.6) 38 (70.4)

USD: United States Dollar; ANC: Antenatal consultation.
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4. Discussion

Overall, more than half of caesarean sections had unacceptable quality in rural
setting at west Cameroon. The CS rate (22.3%) in this study is 10-fold higher
than the national average, 20-fold higher than the rural average and similar to
CS rates noted in hospitals in the urban Cameroonian areas [3] [6] [11] [13] [14]
[15]. This high rate of CS in this milieu could be explained by the referral status
of the study hospitals. Like in others studies in Cameroonian hospitals, a high
proportion (25.8%) of women who underwent CS in our study were referred
from other health facilities [11] [13] [14] [15]. Similar CS and referral rates were
reported in a rural referral hospital in Tanzania [16]. The high proportion of
unacceptable quality of CS we found is similar to those reported in several sub-
Saharan African (SSA) countries where it is (inter alia) responsible of the high
CS associated maternal and neonatal morbidity [1] [17] [18]. This could be ex-
plained by the fact that in SSA countries, there is poor accessibility of CS, poor
medical equipment and lack of qualified health professionals.

Sub-group quality scores were significantly different for pre-operative diagno-
sis, surgical procedure and resources and post-operative care. Though preopera-
tive clinical assessment was completely documented for only one fifth of women
in our study, all decisions of CS were appropriate. This is quite different from a
large-scale study in Burkina-Faso that reported 24% of non-medically (inappro-
priately) indicated CS [19]. Determinants of inappropriate CS in this Burkina-
Faso study were (inter alia) urban residence and decision to CS by general prac-
titioners (GPs). This difference from our results could be explained by the rural
residence of all our participants. Besides, considering that four fifths and one
fifth of CSs in our study were indicated by GPs and obstetricians respectively, we
can hypothesise that long-term lone practice in rural resource-poor setting has
improved diagnostic skills of our rural GPs above those of urban GPs in the
Kabore’s series. We can also hypothesize that the very low acceptability of CS in
our rural settings led to a selection of parturients such that only or mostly those
with absolute indications of CS underwent surgery.

We found that surgical theatre, CS sets and staff were always readily available al-
though blood and blood donors were generally not available. Therefore, challenging
the comprehensiveness of emergency of obstetrical care in the study hospitals. This
finding is common in SSA with poor medical equipment and lack of qualified
health professionals. A striking finding is the difference in staffing of surgical thea-
tre between state-owned and faith-based hospitals. Indeed, the minimum number
of surgical staff for CS was not met in more than half of cases in state-owned hospi-
tals versus 10% of cases in the faith-based hospital. Moreover, general practitioners
performed more than two thirds of CSs overall; nurses did 11.7% of CS. Similarly,
anaesthesia was conducted by certified nurses in more than four fifths of cases
overall and non-certified nurses conducted anaesthesia in 14.2% of CS. Similarly,
Kruk et al reported that in districts hospitals of 3 SSA countries, mid-level staff

provided more than a third of CS and anaesthesia thus confirming that planned
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task shifting in surgical practice is widespread in SSA [5] [20]. If task shifting is
ineluctable to address the huge gap in skilled staff for comprehensive obstetrical
care, appropriate training and monitoring are paramount to ensure safe practice
and good outcomes of CS inter alia. The higher qualification and availability of staff
during surgery in faith-based hospital may explain the lower complication rates we
observed (Apgar score < 7: 13.5% versus 27.7%; maternal complications: 2.7% ver-
sus 15.7%). Overall maternal and neonatal outcomes of CS in our rural series were
similar to those reported in urban Cameroonian hospitals and in other SSA settings
[3] [4] [5] [6] [7] [9] [10] [12] [14] [15]. The way to curb those high rates is cer-
tainly through quality improvement. Our study is most likely the first to prospec-
tively assess the quality of CS in Cameroon. Besides revealing the very high propor-
tion of poor quality CS the study provides details on critical components to be tar-
geted in view of addressing that crucial issue. The data used in this study are highly
accurate because they were collected within 7 days of the CS from several sources
(women, care providers and hospital records). This study has a main limitation. It
has been conducted in a single administrative constituency and therefore may not

be generalizable to all Cameroonian rural settings.

5. Conclusion

Quality of caesarean sections is generally poor in rural settings in West-Cameroon.
The quantity and quality of staffs required for Caesarean sections in the hospi-
tals are sometimes insufficient. State-owned hospital is the main factor associ-
ated to unacceptable quality of caesarean section, while faith-based hospital seems
to have better quality scores. The poor quality of CS in this region could be ad-

dressed using the St Vincent de Paul’s Hospital as a model.
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