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ABSTRACT

Caesarean section (CS) is an important life-saving surgical procedure for pregnant women. The procedure is on the rise
globally and this has elicited debate on its use, importance and justifications. In 2015, a KDHIS report indicated Kenya CS
rate at 9%, with Kisumu County recording 4% which is below the WHO recommended rate of 5% to 15%. This descriptive
study investigated the level of CS and factors that influence its indication at Jaramogi Oginga Odinga Teaching and Referral
Hospital (JOOTRH) in Kisumu County. Stratified sampling was used to select a sample of 385 files from the JOOTRH records
department, from which data was extracted using a pre-designed form. Participant characteristics were summarized using
descriptive statistics, and further inferential analysis done using Chi-square to detect association between various variables
with indication for CS delivery, using SPSS v23 (a=0.05). The average CS rate for the period of the study was 19%, lowest in
the 2013 (16.87%) and highest in year 2020 (21.63%). Of the demographic factors, only education (p= 0.018), employment
(0.015), and mode of payment for CS (0.048) were significantly associated with CS indication. This study found no significant
role for general medical history (p = 0.163), ANC attendance (p = 0.413), but a strong association with obstetric factors (p <
0.001), the greatest being a previous CS scar (31.4%). The findings of this study thus present evidence of increased CS rate,
and identifies some associated factors. Kisumu County Ministry of Health should come up with polices and guidelines on how
to control the increase of CS rate at JOOTRH, while strengthening good referral practices that will allow most deliveries at
lower-level facilities across the county, which could be emulated in other parts of the country and beyond. This may include
policies and guidelines on trial of labour after caesarean section and vaginal birth after caesarean section.

Key words: cesarean, delivery, referral, western Kenya
infections, difficulty in breathing and a long stay in hospitals.
L. INTRODUCTION There is evidence that prenatal morbidity and mortality has not

. . . changed despite increased caesarean section rates, with
Currently, CS is generally perceived asa!oyv?rlsk procegjure b_y recorded increased intra- and post-operative complications
both the expectant mother and the clinicians, despite this (Koridze et al., 2015)

popular belief, CS is associated with a high risk of maternal
morbidity and mortality when compared to vaginal deliveries.

An increase in CS leads to an increased cost of burden to the Newlin et al. (2015), Observed that women undergoing CS had
health sector that is already underfunded, while lack of the higher chances of suffering from postpartum haemorrhage due

procedure ;neﬁns that women are m:ssmg cl)_n the essgr;tlgl to puerperal infections and surgical wound infections ending
services and thus increase in maternal mortality rates. CS 1, getting a blood transfusion as a consequence of severe
also associated with maternal and infant morbidity like wound haemorrhage. A meta-analysis on maternal complications and
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caesarean section without medical indication revealed higher
maternal death in women undergoing CS than women who
delivered normally (Mascarello et al., 2017). According to
(Koridze et al., 2015), the situation is complex, since many
factors are involved: the right of patients to choose the mode of
delivery, the number of patients with prior caesarean section,
and physician preference for caesarean section, among others.

Delivery via CS is associated with an increased risk of
respiratory infections to the infant, a higher number of infants
admitted to intensive care units and an increased infant
mortality rate. Sandall et al. (2018), reported that short-term
effects like breathing difficulties (transient tachypnoea of the
new-born), and long-term effects like asthma and allergies due
to the altered physiological process of birth are some of the
morbidities common to infants born through CS. Several
studies have also reported that planned CS has the risk of
breathing the infant earlier compared to the normal
physiological process of labor and vaginal delivery which
enhances the baby lung adaptation through a catecholamine
surge that stimulates the re-absorption of the fetal lung fluid
and release of surfactant.

Usually, CS has some economic implications to the affected
individuals, the facility and the health sector at large. The high
reimbursement rate of CS is thought to be one of the factors
fueling its increase, however, there are very few research
papers written about it. According to He et al. ( 2016), the cost
of CS is approximately double the cost of the trial of labor and
vaginal delivery. In Kenya, the National Hospital Insurance
Fund (NHIF) has reported an increase in pay out on claims
arising from CS deliveries with the amount surpassing 1 billion
in the year 2015 accounting for 58% of the maternity cost. Of
particular concern is the 4.1% CS rate in Kisumu County
(KDHS, 2014), which is below the recommended WHO rate of
between 5% to 15%. This means that majority of these women
are missing the essential services hence the high infant and
mother mortality rate in the region.

1. METHODS

A. Study design

A hospital based cross-sectional descriptive study was
conducted for 2 months (1%t October- 30" November 2021)
using secondary data that included 385 patients’ files from the
facility maternity records of 2011-2020. The design was
chosen so that collected data could be analysed for an
association of the predictor variable and the outcome in terms
of persons, place and time. Both quantitative and qualitative
method were used to gather the required information.

B. Study area

This study was conducted in Jaramogi Oginga Odinga
Teaching and Referral Hospital (JOOTRH). The facility is
located in Kisumu central about 6 km from the town, along
Jomo Kenyatta highway. The hospital is a level 6 facility with
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an 800-bed capacity that is a referral centre for the entire
Nyanza counties and also caters for Western and Rift valley
counties. It is a teaching hospital that serves major universities
and medical colleges in the region. The maternity wing consists
of 60 bed capacity with 20 labour wards, the hospital conducts
an average of 5000 deliveries annually.

C. Sample size determination

Sample size determination
The sample size was determined using Yamane (1967)
formula. It is a simple formula used to calculate the sample size
of known population size at a given confidence level.

n = N/1+N(e?)

where:
n = The desired sample size
N=Population (10055)
e = error (0.05 at 95%Cl)
Substituting: n = 384.6963 = 385

The sample size was allocated in each stratum (year) by getting
the percentage (as shown on Table 3.1), for example, for the
year 2011:

(962/10055) * 385= 36.83= 37

Table 1: Data from Kenya District Health Information
System [1 (2020)

Year Number of CS at JOOTRH Sample
2011 962 37
2012 900 34
2013 994 38
2014 1050 40
2015 1243 48
2016 1236 47
2017 492 19
2018 1362 52
2019 963 37
2020 853 33
Total 10,055 385

D. Sampling procedure

The hospital register showed that in the study period there were
10,055 CS deliveries recoded, 385 files were selected using
Stratified sampling technique and further used to allocate for
each year. Files for each year was picked randomly. Purposive
sampling was used to select (6) key informants for the study.
Key informants comprised of informed, knowledgeable and
experienced persons that included an obstetrician-gynecologist
consultant, 2 medical officers and 3 midwives/nurses working
in the maternity wing. After participant consented to participate
in the study, they were interviewed using a pretested semi-
structured questionnaire.
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E. Inclusion and exclusion criteria

A complete record of all the women who delivered through CS
in the facility from January 2011 to December 2020.
Healthcare workers working in the maternity wing and willing
to participate in the study. Women who deliver through normal
vaginal delivery. The deliveries that were recorded outside the
study period. Key informants who refused or were unable to
give consent.

F. Data collection

The hospital register showed that in the study period there were
10,055 CS deliveries recoded, 385 files were selected using
Stratified sampling technique and further used to allocate for
each year. Files for each year was picked randomly. Purposive
sampling was used to select (6) key informants for the study.
Key informants comprised of informed, knowledgeable and
experienced persons that included an obstetrics and
gynaecologist consultant, 2 medical officers and 3
midwives/nurses working in the maternity wing. After
participant consented to participate in the study, they were
interviewed using a pretested semi-structured questionnaire.

G. Data analysis

Summarized sample data collected from the hospital records
department that included the variables of interest was entered
and analysed using SPSS (v.24). Descriptive statistics was used
to summarize socio-demographic and medical data.
Associations were detected using correlation analysis, while
differences between different groups and variables were tested
using the Chi-square test. The results were presented in form
of tables, charts and graphs, as applicable and appropriate.

1. RESULTS

Introduction

The total deliveries at JOOTRH in the study period was 53060
of which CS deliveries was 10,055. The CS rate was highest in
year 2020 (21.63%) and lowest in the 2013 (16.87%). Average
CS rate as determined for the period of the study was 19%. The
trend indicates that there was a gradually increase of CS rate
over the period of the study (Figure 1).

25% -

20% -

15% -

10% -

5% -
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 1: CS Rate at JOOTRH in 2011-2020
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Demographic Factors

The average age for CS was established to be 26 years whereas
the median age was also 26 years. Nonetheless, the age that
appeared most for the cumulative period of study (2011-2020)
was 22 years with a frequency of 51 (Figure 2). The youngest
age to undergo CS during the period of study was 14 years
while the oldest maternal case for CS was 42 years.

Age in years

g
14 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42

Age inyears

Figure 2: Age of the women who underwent CS

The youngest age was 14 years while the
oldest were 42 years. Women of age 22
years were the majority presenting 51
(13%) of the cases. The chi-square test
of association between type of CS and
age yielded p = 0.126. Accepting the
null hypothesis of no association
between CS delivery and age while the
alternative hypothesis, there was an
association between the CS delivery and
age of the patient being rejected Table
2) .

Table 2: ¥ test analysis of women’s age vs. CS delivery

Chi-Square Tests

Value df p
Pearson y? 33.207 25 0.126
Likelihood ratio 40.782 25 0.024
# valid cases 385

Religion, as identified in the literature is known to influence
the decision of the pregnant women in the uptake of CS
deliveries. In these study, the majority (362) representing 94%
of the women who delivered through CS where Christian while
23 (6%) were Muslim. However, the chi-square test of
association revealed there was no statistical association of type
of religion and likelihood of delivering through CS (p = 0.097).

Majority of the CS patients were married and living with their
spouses were 289 (75.1%) whereas those married and not
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living with their spouses were 20 (5.2%), divorced or separated
CS clients were 5 (1.3%), while 70 (18.2%) were single, and
only 1 (0.3%) was widowed. The chi-square test showed there
was no association between marital status and CS delivery (p =
0.297).

Education

Analysis of CS patients’ educational levels revealed that 105
(27.3%) were either college or university graduates, those
having only reached primary level were 123 (31.9%), while
those with no education were 9 (2.3%). The majority of the CS
patients had secondary education (148; 38.4%). Chi-square test
of association revealed there was an association between CS
patients’ level of education and CS delivery (p=0.018).

Residence

Classified by county of residence, majority (287; 74.5%) of the
CS patients came from Kisumu County as the primary place of
residence. Other counties with substantial numbers were Siaya
(29; 7.5%), Vihiga (28; 7.3%) and Kakamega (16; 4.2%).
Others came from diverse counties within Kenya, in small
numbers. Chi-square test revealed no significant association
between residency and indication for CS revealed (p = 0.24).

Number of children versus indication for CS

About one-third (121; 31.4%) of CS patients had only 1 child,
while 119 (30.9%) had no children. The mean, median and
modal number of children was 1 with a standard deviation of
1.085 and a variance of 1.177. The frequency of mothers
undergoing CS decreased subsequently from the 2" child to the
4™ 40 (10.4%) and 11 (2.9%), respectively (Figure 3).

120

100—]
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60—
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40—

20

Number of children

Figure 3: Number of children of CS delivery patients

Chi-square test of association established no statistically
significant (p = 0.25), relationship between the number of
children and indication for CS (Table 3).

Table 3: Number of children vs CS delivery
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Socioeconomic Characteristics of CS patients

The employment status of the CS patients varied from having
no employment at all (162; 42.1%) to self-employment (122;
31.7%). The CS patients that had formal employment were 78
(20.3%), while non-formal or casual employment accounted
for 23 (6%) of the CS patients. Chi-square test of association
revealed that an association (p = 0.015) between employment
status and indication for CS delivery (Table 4).

Table 4: Employment status vs CS delivery

Value df Asymp. Sig.
(2-sided)
Pearson y? 10.4812 3 0.015
Likelihood Ratio 10.906 3 0.012
N of Valid Cases 385

Payment Method

Majority of the CS patients had their medical bill settled by
insurance (70.65%), and medical bill waivers accounted for
21.56%. Payment for CS delivery using cash was only by
7.79% of the CS patients JOOTRH (Figure 4).

Cash, 7.79%

Bill waiver,
21.56%

Insurance,
70.65%

Figure 4: Hospital bill payment method for CS

Table 12 shows Chi square test of association between the
payment option and indication for CS, which revealed a
significant association (p=0.048).

Time of Procedure

Most CS was performed in the evening with 175 (45.5%)
patients having undergone the procedure within that timeframe.
The rest had the procedure conducted in the morning (111;
28.8%), or at night (99; 25.7%). On further analysis, the chi-
square test of association showed that there was no significant
association between the time the CS procedure and indication

Value df Asym Sig for CS (b = 0.610
(2-sided) (p=0610)
Pearson y? 5.3892 4 0.250 Medical Personnel
klll;?{?;?g CR:;LZ 5%%2 4 0.210 Most of the CS procedures were conducted by general
practitioners (288; 74.8%), and only 97 (25.2%) cases were
GSJo 2023

www.globalscientificjournal.com



GSJ: Volume 11, Issue 2, February 2023
ISSN 2320-9186

conducted by specialists. Chi-square test revealed that there
was no significant association between the medical personnel
who conducted the CS procedure and the indication for CS (p
=0.120).

Reason for CS

Up to 343 (88.83%) CS cases were conducted due to obstetric
emergencies, and only 43 (11.17%) accounted for elective CS
cases.

Medical History
Medical history was identified as a cause for CS indication, as

18 (4.7%) of the CS patients had cardiovascular diseases, 223
(57.9%) presented with other conditions (not specified by
physician), while patients with no significant medical history
were 144 (37.4%). Chi-square test showed no statistical
association between the patients’ medical history and
indication for CS (p = 0.163)

ANC Attendance

Data revealed that 253 (65.7%) patients undergoing CS had
completed at least 4 ANC visits while 130 (33.8%) had only
partial ANC visits. Only 2 (0.5%) of the CS clients did not
attend any antenatal clinic. There was no likelihood of
association between ANC visit and indication for CS (p =
0.413).

Reasons for CS indication

The main reason for indication for CS delivery among the
women was previous scars (121; 31.4%). Foetal distress also
ranked high as a reason for CS with 59 (15.3%) and prolonged
labour with 49 (12.7%) cases. Pre-eclampsia and cephalopelvic
disproportion (CPD) were associated with 29 (7.9%) and 26
(6.8%) cases, respectively (Figure 20).

The Pearson Chi-square test of likelihood indicated that there
was a strong association between the obstetric reasons and
indication for CS (p < 0.001), as summarized on Table 5.

Table 5: Association between obstetric indication and CS

Value df Asymp. Sig. (2-
sided)
Pearson 2 445142 11 <0.001
Likelihood 47.384 11 <0.001
Ratio
Valid Cases 385

V. DISCUSSION

The caesarean section rate at JOOTRH for the period of the
study (2011-2020), was 19%. The trend indicates that there was
a gradually increase of CS rate over the period of the study
(19% in 2011 to 21.58% in 2020). The rate is more than the
WHO ideal recommended rate of 5-15%. This is further voiced
by all the health care workers who were interviewed that felt
the CS rate in the facility was high. However, the findings is
similar to a study done in Tanzania (Nilsen, 2014), that showed
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the CS rate was higher in teaching and referral hospitals. The
higher CS rate may have been contributed by the increase of
referrals of patients to JOOTRH This rate also bring sharp
focus on the CS rate of Kisumu County which was 4.1% as
indicated in the district health demographic survey report of
2015. Kisumu County is a city with several major health
facilities thus it is ideal for future researchers to determine the
disparity of the CS rate among the different hospitals in the
County. The mean age of the mothers who delivered through
caesarean section in this study was 26.40 years. Majority 165
(43%) were between the age of 20-24 years. The finding is
similar to a study done in Nigeria (Evaluda et al. (2013) which
showed that young women were more likely to undergo CS.
This may be due to under-developed reproductive system and
complication of vaginal delivery. Also, young women rely and
readily accept the medical personnel decision to undergo CS
procedure as opposed to individual preference. This is further
highlighted by the health workers’ views on the medical
personnel influence on the decision:

“Most decisions are made by healthcare workers” key
informant 2 (NURSE)

“Most women don’t have insight on the decision making”, key
informant 6 (RMO)

There was equally a notion that women lack enough knowledge
in making the decision,

“most women lack adequate knowledge on the CS procedure,
hence are unable to completely decide for them self”, key
informant 11(MOl).

This study showed insignificant association between marital
status and CS deliveries. However, the majority of women who
delivered through CS 'in the study were married thus
significantly showing that the mothers had support of their
spouses in having a safe delivery. This is similar to a study by
Ali, H. (2017), which reported that the marital status affects the
mode of delivery as the mothers have to get consent from their
spouses. The health care personnel had a similar view on
spouse influence on having CS delivery as factor:

“Mostly rely on family for decision making”, key informant

8 (MO)

“Influence from spouse” key informant 3 (nurse)

“Most women tend to consult their spouse before decision

making” key informant 1 (nurse)

There was an association of the educational level and CS
delivery. In this study, majority of the women who delivered
through CS had some form of education. This result concur
with studies done in Wajir-Kenya ,Ali, H. (2017), Ethiopia
((Tsega F et al., 2015), and Uganda (Essex et al., 2013) that
showed acceptance of CS delivery among educated women.
This could be a fact that educated women can easily access
information and make appropriate decision on their health.
Education help in demystifying the wrong and negative
information.
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The study showed that CS delivery was high in women with
one child followed by those with no children. The result is in
agreement with a study done in Cameron, Tebeu et al. (2011)
that reported CS to be high in women of low parity and in
Ethiopia (Tsega F etal., 2015) reported that women with high
parity are likely to deliver through vaginal delivery with CS
being high in women with low parity. This may be due to, the
women with high parity have undergone through the
experience of child birth and thus more likely to have
confidence with vaginal delivery and women with low parity
have an obstetric indication of having previous CS delivery.

The CS delivery was high in mothers who had no employment.
This is in agreement with a study done in Norway (Tollanes et
al., 2007) that reported high CS delivery among low-income
group. This result is also contrary to study in Ghana, (Diema et
al., 2019) that reported positive correlation of CS and income.
The difference may be due to the availablity of free delivery
program in the public health facility while those with income
are likely to be seeking services in private facilities. The study
did reveal significance association in the religion and CS
delivery. This is in agreement to a study by (Batieha et al.,
2017) and Ali, H. (2017), that showed religion have indirect
influence in the mode of delivery. However, these can be
explained by the disproportion representation of the religion in
the region where the majority are Christians.

The current research established that previous scar was a major
indication of CS delivery accounting 31% of all CS deliveries.
These is similar to study in Pakistan by (Islam et al, 2011) that
reported pervious scar accounted for more than a third of CS
deliveries. Although the health of the mothers and their babies
is paramount, studies have shown that vaginal delivery after
one CS is safe if health personnel have proper monitoring
resources, knowledge and access to emergency unit. It is also
likely that higher CS rate in JOOTRH may be unnecessary
interventions due to high number of previous scar.

The current research needed to establish if the number of times
a mother attends antenatal clinic influenced their uptake of CS.
The results showed that more mothers, 65% completed at least
4 ANC visits while 33.8% attended partially. ANC attendance
which has been mostly associated with maternal outcome has
been improved due to health advocacy and the supplementary
efforts from community health workers. However, the results
further showed that there was no statistical significance
regarding antenatal attendance and indication for CS.
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Pregnant mother’s medical conditions like diabetes,
hypertension and HIV infections are known factors that
contribute to indications of CS. This study did not yield any
association between the mother’s medical condition and CS
delivery. This contrary to study in Jordan (Batieha et al., 2017)
and Ethiopia (Abebe et al., 2016) that reported an association
of medical conditions and CS delivery. However, the study has
shown that the majority of the women whom had undergone
the CS were young women and had no known illness that
nictitate the procedure. This finding can also be explained by
the fact of the medical conditions were not specified in the
patients file by the attending healthcare workers with very
limited options of indicating known conditions like diabetes,
hypertension and HIV.

Non-medical factors have been shown to contribute to CS
deliveries. Medical personnel played a major role in the
indications and carrying of the procedure in the health
facilities. Although results analysed revealed that most (75%)
of the CS procedures were conducted by general practitioners
the study showed there was no significant association of CS
and the medical personnel (p=0.120). Kenya being a resource
constraint in health care with few specialist (skilled healthcare
personnel), these assisted in the increase of access to such a
crucial lifesaving surgical procedure. The study is consistent
with (Kitul et al, 2013) that showed perceived availability of
skilled health care personnel influenced the mother’s delivery
in the facility. All the key informants were of the opinion that
the hospital infrastructure and availability of specialists
influenced the high CS cases at JOORTH.

In this study, majority of the CS delivery were mostly
conducted in the evening this could be due to the reason that
JOOTRH is a referral hospital, the fact is further strengthened
by over 80% of the cases being emergency. The majority of the
patients whom had under gone the CS procedure came from
within Kisumu County with considerable percentage coming
from the neighbouring counties. This is an indication of need
of strengthening the rural and low level facilities in offering
this curial services to people closer. Cost of delivery has been
known as one of the barriers to pregnant women accessing
health care more so CS delivery services. However, in this
study majority of the women who had undergone the CS
procedure had their bills settled by the National health
insurance fund. This shows the big impact of the government
policies of free maternity under the Linda mama national
insurance fund program in enabling pregnant mothers to access
to health care .

VII.  CONCLUSION
The findings reported gradual increase of CS deliveries rate
over the study period, with the level surpassing the WHO
recommendation of 5% to 15%. The level of CS sections were
found to be related to mothers’ educational level and
employment status in this study. The main drivers of CS at
JOOTRH were medical indications, the most outstanding being
a previous CS scar, although there were several other unnamed
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medical situations that, alongside cardiovascular disorders,
necessitated caesarean section deliveries.

VIIl. RECOMMENDATIONS
The Ministry of Health (Kisumu County) in collaboration with
relevant stakeholders should come up with polices and
guidelines on how to check and curb the increase of CS rate in
JOOTRH and also address the low CS rate in the County. This
may include policies and guidelines on trial of labour (TOC)
and vaginal birth after caesarean section (VBAC).

The JOOTRH management together with relevant stakeholders
should look into and scale up dissemination of knowledge to
the patients, pregnant women and the community on the CS
procedure. This will assist mothers to make informed choices
on the preferred mode of delivery and will improve patient
doctor’s interaction.

The County government in collaboration with relevant stake
holders, should invest and improve on hospital infrastructures
that include skilled healthcare workers in all government and
community facilities in the county. This will enhance services
delivery closer to the people and reduce referral of cases. This
should be in line with the tenets of strengthening of the
application of the referral guidelines across the county.
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