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OPERATIONAL DEFINITIONS

Readmission after cesarean section: Admission of a patient who had been discharged from a

hospital within a specified time interval (within 6 weeks’ post-cesarean section)
Postpartum period: A period within 42 days (6 weeks) post-delivery
Anemia: Hemoglobin concentration less than 11 g/dL in venous blood (WHO02010).

Hypertension: Systolic blood pressure (SBP) greater than or equal to 140mmHg or diastolic
blood pressure (DBP) greater than or equal to 90 mmHg or higher, on two occasions at least 6
hours apart (Chobanian et.al 2003)(1)

Gestational hypertension: Systolic blood pressure (SBP) greater than or equal to 140mmHg or
diastolic blood pressure (DBP) greater than or equal to 90 mmHg or higher, on two occasions at
least 6 hours apart (Chobanian et.al 2003), without proteinuria or severe features develops after
20 weeks of gestation and blood pressure levels return to normal in the postpartum period
(ACOG)(2)

Preeclampsia: Presence of (1) a systolic blood pressure (SBP) greater than or equal to 140mm
Hg or diastolic blood pressure (DBP) greater than or equal to 90 mm Hg or higher, on two
occasions at least 4 hours apart in a previously normotensive patient and proteinuria after 20

weeks of gestation up to 6 weeks post-delivery with proteinuria (ACOG)(2)

Eclampsia: The convulsion manifestation of the hypertensive disease in pregnancy. New New-
onset tonic-colonic, focal or multifocal seizures in absence of other causative conditions such as

epilepsy, cerebral arterial ischemia, infarction, intracranial hemorrhage, or drug use (ACOG)(2)

Diabetes mellitus: A chronic metabolic disorder due to either insulin deficiency (relative or

absolute) or due to peripheral tissue resistance to the action of insulin(WHO 2006)(3).



Gestational diabetes mellitus: A carbohydrate intolerance of variable severity with onset or first
recognition at pregnancy, presenting late in the second trimester or during the third
trimester(Kerner et.al 2014)(4).

Surgical site infection: An infection that occurs after surgery in the part of the body where the
surgery took place. Surgical site infections can be superficial infections involving the skin only.
Other surgical site infections are more serious and can involve internal organs(Horan et.al
1992)(5).

Puerperal sepsis: Infection of the genital tract occurring at any time between the onset of
rupture of membranes or labour and the 42nd day postpartum in which two or more of the
following are present: pelvic pain, fever, abnormal vaginal discharge, abnormal smell/foul odor
discharge or delay in uterine involution(WHO 2015)(6).

Venous thromboembolism (VTE): A condition in which a blood clot forms most often in the
deep veins of the leg, groin, or arm (known as deep vein thrombosis, DVT) and travels in the

circulation, lodging in the lungs (known as pulmonary embolism, PE) (Phillippe et.al 2017)(7).
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Abstract

Background: Cesarean section (CS) is one of the most common major surgical procedures in
Obstetrics. It is an effective lifesaving procedure in preventing maternal and perinatal mortality
and morbidity when medically indicated(8). The rate of CS has been on a rising trend
globally(9). Readmission rate is a recognized metric used to measure the quality of healthcare in
surgical and medical specialties; the primary goal of this evaluation is to prevent morbidity.
Women who deliver through CS are at a higher risk of readmission than those who have had
spontaneous or assisted vaginal delivery (13)(14)(15). No studies in sub-Saharan Africa
including Kenya have evaluated the risk factors for readmission after cesarean section (CS)

which is essential in designing effective readmission prevention interventions.

Objective: To determine the risk factors, indications, and outcomes of post-CS readmission at
Kenyatta National Hospital (KNH), from January 2014 to December 2019.

Methodology: This was an unmatched case-control study in which 107 records of post-CS
patients readmitted within 6 weeks postpartum (cases) and 213 records of post-cesarean section
patients who were not readmitted (controls), in a ratio of 2 controls to 1 case, after cesarean
sections performed at KNH from January 2014 to December 2019. The socio-demographic,
intrapartum, postpartum factor and comorbidities were summarized as frequencies or means and
compared using Chi-square or student t-test for categorical data and continuous data
respectively. Univariate and multivariable logistic regression adjusted for confounding factors
were conducted to determine crude and adjusted odds ratios (aOR) and their 95% confidence
intervals. Statistical significance was based on a p-value < 0.05. The indications for readmission
and outcomes were tabulated and presented as frequencies (percentages) for the cases. The data
was analyzed using the STATA version15.

Results: Between January 2014-December 2019, 25,449 patients underwent CS at KNH. Of
these, records of 107 out of 166 cases and 213 out of 334 controls were eligible. The main risk
factors for readmission post CS in KNH were unemployment (aOR 1.87, 95% CI [1.00 - 3.49],
P<0.05), referral from another facility for CS at KNH (aOR 2.23, 95% CI [1.14 - 4.33 P<0.05]),
induction of labour (aOR4.27, 95% CI [1.94 - 23.34], P<0.05) and intraoperative hemorrhage
(aOR11. 50, 95% CI [1.19 - 111.18], P<0.05). The most common indication for readmission was
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due to surgical site infections (72.89%). Fifty-eight percent of the readmitted patients were
managed conservatively post-CS while 42.1% had surgical interventions. The median length of
stay post-discharge was 3 days. All readmitted patients were discharged home.

Conclusion: Main risk factors for post-CS readmission were patients who had been managed at
peripheral facilities then referred to KNH for CS, and induction of labour. The most common
indication for readmission was due to surgical site infections (72.89%). The average length of
stay during readmission was 3 days. Fifty-eight percent of patients were managed conservatively
while 42.1% of the readmitted patients required surgical intervention. All patients were
discharged home.

Recommendations: To reduce readmission post-CS, infection reduction and surveillance should
be instituted especially among those with risk factors which include the unemployed, referrals to
KNH for CS, and induction of labour.

Keywords: readmission, cesarean section, postpartum.



1.0 INTRODUCTION

1.1 Background

Cesarean section (CS) is one of the most common major surgical procedures in Obstetrics. It is
an effective lifesaving procedure in preventing maternal and perinatal mortality and morbidity
when medically indicated(8). The rate of CS has been on a rising trend globally(9). The global
CS rate in 2000 was at 12.1% and in 2015 it had risen to 21.1 % a rise of 3.7% annually(10).
This rise has been attributed mainly due to an increase in the proportions of births at health

facilities and also an increase in the use of CS by these facilities(10).

There are still great disparities in CS rates among countries, with high-income countries having
higher rates compared to low-income countries (LIC). Countries with high socioeconomic status,
higher level of education- secondary level, urbanization, greater physician density, and low
fertility index tend to have higher CS deliveries per population(10). In LIC there is low a CS rate
even when it is medically indicated due to poor accessibility and availability of healthcare
services, poor infrastructure in health facilities, and financial constraints that cause catastrophic

health spending leading to an increase in poverty level(11).

There is no consensus on the recommended CS rate per population but the World Health
Organization (WHO) 1985 had proposed an ideal rate of between 10%-15%(12). It states that
when the cesarean rate rises towards 10% across a population, the number of maternal and
newborn deaths decreases. There is no evidence that a CS rate above 10% improves mortality
rates. This ideal CS rate remains contentious but each case must be well assessed for the need of
the procedure.

Women who deliver through CS have a higher risk of short term complications such as
admission to intensive care unit (ICU), blood transfusion, and surgical interventions like
hysterectomy, and in patients where hysterectomy is not, done there is an increased risk of

adverse events in the next pregnancies(11).



Women who deliver through CS are at a higher risk of readmission than those who have had
spontaneous or assisted vaginal delivery (13)(14)(15). The most common indications for
readmission post-CS are hypertensive disorder (9.3%), surgical site infection (SSI) or dehiscence
(8.3%), psychiatric disease(7.7%), and uterine infection (7.2%)(13).

Readmission rate is a recognized metric used to measure the quality of healthcare in surgical and
medical specialties, the primary goal of this evaluation is to prevent morbidity. Identifying and
preventing avoidable hospital readmission leads to improved quality of care, reduces the cost of

healthcare both to the patient and the institution, and improves outcomes.

According to the Kenya health demographic survey (KDHS)2014, Kenya’s national CS rate in
2014 was at 8.9% with Nairobi having the highest CS rate at 20.7%(16). The rate of CS
deliveries at Kenyatta National Hospital was at 30% according to Juma et.al in 2015 (17). This
figure has since increased up to 44% in 2019 based on KNH monthly morbidity and mortality
meetings in 2019. This rise can be attributed to the introduction of the free maternity program in
2013 and later the Linda Mama initiative of 2016 by the government, increasing accessibility of
healthcare services to pregnant women and therefore increasing the number of women delivered
by skilled birth attendants.

There is no institutional data at KNH, local or regional data on risk factors and indications
among patients readmitted in the postpartum period post cesarean section. This information will
aid in stratifying antenatal patients as high or low risk and institute measures to prevent their
readmission post-CS and also provide a framework for the discharge of patients. It is against this
background that the researcher had sought to examine the risk factors indications and outcomes

among patients readmitted during the postpartum period post cesarean section done at KNH.



2.0LITERATURE REVIEW

2.10verview of the Chapter

This section incorporates literature review on risk factors and indications among women
readmitted in the postpartum period after cesarean section and various strategies that have been
instituted to reduce hospital readmission. The themes in this section are informed by the study

objectives.

2.2 Risk Factors for Post Cesarean Section Readmissions

Readmission after CS is associated with maternal sociodemographic factors and antepartum

factors, intrapartum and postpartum related factors as risk factors to readmission.

2.2.1 Social demographic and antepartum factors

Demographic factors include maternal age, body mass index (BMI), level of education, and
marital status. Creanga et.al in 2015 found that maternal age has a significant influence on
maternal morbidity. Those mothers who delivered above 35 years were at a higher risk of
developing severe morbidity, 35-39 years with a relative risk of 1.9 (1.8-1.9) and the highest at
4.8 (4.2-5.6) relative risk between 45 and 49 years(18). Pallasmaa et.al in 2010, in a multicenter
cohort study, found that women aged >35 years had 1.2 times higher odds of developing severe
complications, hemorrhage, intraoperative complications, and re-operations than women aged
20-34.9 years (OR 1.2, 95% CI (1.0-1.5))(19).

Obesity has been associated with operative and postoperative complications and comorbidities.
Peiront et.al in 2014 the mechanism associated with postoperative complications in those with
higher body mass index (BMI) is postulated to be due to poor vascularity of the excess adipose
tissue and prolonged pro-inflammatory phase affecting normal wound healing process(20). This

predisposes to complications such as surgical site infections and fascial dehiscence stated in the



studies by Peiront et.al 2014 and Wolch et.al 2012 found it to be an independent risk factor for
surgical site infection were overweight women (BMI 25-30 kg/m2) are at odds of 1.6 times
greater and obese women (BMI > 30)2.4 times more at risk of developing SSI than normal-
weight women BMI (18.5-25) (20)(21). A study by Kawakita et.al 2015 involving 3805 women
who delivered through the caesarian section, found that the BMI at admission influenced the
readmission rates, with an adjusted odds ratio (aOR) of 1.05; 95%CI 1.01-1.10(22).

Antenatal care has a profound impact on the continued outcome of the pregnancy and deliveries.
The World Health Organization (WHO) considers maternal child care as a process that should
start before pregnancy, continue during the pregnancy, and after delivery(23). The level of
quality of care the mother receives during the antepartum period influences the risks for
postpartum readmission(24). The quality of care the mother receives during the antenatal visits
such as healthy nutrition; assessment and effective management of complications; maternal
screening and immunization, and the preparation put towards cesarean section do influence the

risks of postpartum readmissions(25).

Pallasmaa et.al 2010 found that gestational age of 30—36 weeks at delivery was associated with a
higher risk of all complications (OR 1.31, Cl 1.00-1.70) and severe complications (OR 1.8, ClI
1.28-2.55) than delivery at gestational age >37 weeks. The risk of complications was even

higher when CS was performed before 30 gestational weeks(19).

Simone et.al in 2003 found that 64.5% of HIV positive mothers developed complications such as
mild anemia, mild fever, urinary tract infection, and pneumonia, and those with CD 4 counts
more than 500106 CD4+ lymphocytes which was protective (26) all found to be risk factors for
readmission post-CS.

Comorbidities in the antepartum period such as hypertension, diabetes, and anemia in pregnancy
have been associated with post-CS readmission.

Hypertension in pregnancy is part of the top two leading causes of direct obstetric deaths
accounting for 14% (343 000, 11.1-17.4) of the deaths after hemorrhage. Hypertension in
pregnancy accounted for 27.1% (661 000, 19-9-36-2) of maternal death in a study by Say et.al
2014 on “global causes of maternal death”(27). In 2016, Ye Chun et.al found that patients with



hypertensive disorders of pregnancy(HDP) recorded higher CS rates than those without
hypertension at 53.36%, OR of 2.92 and 95% CI 2.74,3.10 (P<0.001)(28). In the same study,
those with HDP were more likely to have complications such as postpartum hemorrhage (PPH)
at a rate of 6.44% in those with HDP and 3.59% in those without HDP(28). In a case-control
study, Hirshberg et.al found that 25 out of 440 patients who were readmitted during the

postpartum period had hypertension which was diagnosed during the antenatal period (29).

Cunningham et.al in 2014, reported that patients with pre-gestational diabetes mellitus were at
an increased risk of complications such as miscarriage, fetal anomalies, fetal growth
abnormalities, intrauterine fetal demise, gestational hypertension, preeclampsia, birth injury, and
operative delivery(30). In this study, 951570 California birth records were assessed for the years
1999 through 2003 about 6.6% of those diagnosed with gestational diabetes mellitus were
readmitted after delivery as well as 18.5% of those with preexisting diabetes (30). In this study,
the incidence of wound infection was found to be at 18.4% (34/185) in diabetic women and 5.8%
(10/174) in control patients for an unadjusted OR 3.7 (95% CI, 1.8-7.7, P>0.05). Notably, those
with pre-gestational diabetes were found to be at 2.5 times higher risk of wound infection.,
according to Takoudes et.al 2004 (31). In 1986 Diamond et.al on the occurrence of endometritis
and wound complications post CS was also higher in diabetic women compared to non-diabetic
women, the study found that it occurred in 25% of diabetic women and only 6% of non-diabetic
women(32). This susceptibility to infection has been associated with cellular changes such as
dysfunction in the white blood cells and the metabolic abnormalities leading to inadequate
migration of neutrophils and macrophages to the wound site and reduced chemotaxis stated by
Delamaire et.al 1997(33).

WHO defines anemia in pregnancy as a hemoglobin concentration less than 11g/dL in venous
blood. The global prevalence among pregnant women was 38.2% (95% CI: 33.5—42.60) (34).
Pregnant women with the lowest mean blood hemoglobin concentrations and the highest
prevalence of anemia across population groups had a prevalence of anemia at 38.9% to 48.7% in
regions like South-East Asia, Eastern Mediterranean, and African Regions(34). The main cause

of anemia according to “global prevalence of anemia” by WHO 2011 was iron deficiency. (34)



A study by White et.al 2017 found that the risk of postoperative complications increases with
the severity of anemia whereas patients with severe anemia have an 8.58 [3.65, 19.49] higher
odds of experiencing surgical complications (p<0.001) compared to those who are not anemic.
Complications reported were ICU admissions (odds ratio 33.13[9.57, 110.39],p<0.001), surgical
site  infection (7.29[1.98, 21.45],p<0.001), and hospital readmission (7.48[1.79,
25.78],p<0.001). (35) The most likely indications for readmission for those with anemia is due to
surgical site infection, bleeding, or hematoma formation requiring intervention, and wound

dehiscence not associated with infection(35).

2.2.2 Intrapartum risk factor for post-CS readmission

The intrapartum phase for mothers undergoing CS section may be short or prolonged due to
delivery complications. Intrapartum factors have been classified as obstetric and surgical factors
for this study. Obstetric factors associated with readmission are; the presence of
chorioamnionitis, premature rupture of membranes, duration of rupture of membranes, the onset
of labour (spontaneous vs. induced), and phase of labour. The surgical factors include the
number of cesarean section scars, indication for CS, Nature of CS, prophylactic antibiotics
before surgery, abdominal skin incision type length of CS, intra-operation complications.

The presence of chorioamnionitis even after treatment still increases the risk of developing
infection post-delivery. In a study by Dotters et.al 2015 where 213 women with chorioamnionitis
had CS, 22.5%(48) of the patients developed postoperative infections within the postpartum
period, 16 developed endometritis, 8 had urinary tract infections (UTI), 32 (15%) patients were
diagnosed with SSI and of this number 8 patients had more than 1 diagnosis(36). Prolonged
rupture of membranes and premature rupture of membranes increases the risk of postpartum
readmission. A study by La Rosa et.al 2019 reported that prolonged ruptured membranes > 18
hours was a significant risk factor for readmission in the postpartum period after CS with 1.9
times higher odds for readmission (aOR: 1.9, 95% CI:1.3-2.8)(37)(38).

According to Smail (2014), a Cochrane database of systemic review administration of
prophylactic antibiotics before elective or emergency CS has been shown to lower the incidence
of post-CS wound infection(RR 0.40; 95% CI), endometritis (RR 0.38; 95% C1 0.34 to 0.42) and
serious infectious morbidity (RR 0.31; 95% CI 0.20 to 0.49.)(39). The guideline
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recommendation for prophylactic antibiotic use in KNH was developed in 2017 and includes the
use of cefazolin intravenously 15 to 60 minutes before skin incision and for those with penicillin

allergy: clindamycin or erythromycin is given intravenously.

The nature of the surgery also predisposes to the risk of readmission, patients who undergo
emergency CS were found to be at a higher risk of surgical site infection and puerperal febrile
illness compared to those who underwent elective CS(40)(41). A metanalysis by Yang et.al
2017 also reported higher incidence of infection, fever, UTI, wound dehiscence, DIC, and
reoperation of emergency CS were higher than those who had of elective CS (RR=0.44, 95%
CI[0.37-0.5],P<0.00001; RR=0.29, 95% CI [0.19-0.45],P<0.00001; RR=0.31, 95% CI [0.23-
0.41], P<0.00001; RR=0.67, 95% CI [0.48-0.95],P<0.02;RR=0.34, 95% CI [0.17-0.6],P<0.001;
RR=0.44,95% CI [0.21- 0.93],P<0.03, respectively (42).

The time taken for a CS operation was a significant indicator for readmission with those taking
more than 60 minutes having a high risk [aOR: 1.5, 95% CI[1.0-2.3], (22)(43). A study done by
Vasla et al 2016 found that emergency CS had a 9 times higher risk of having intrapartum
complications than those who had an elective CS (OR=9.0, P<0.05).

One other factor that has been attributed to influencing the degree of readmission is the type of
skin incision, the low transverse incision, or the sub umbilical incision. The low transverse
incision is often preferred because of accelerated wound healing (p = 0.048), reduced length of
scarring (p < 0.001), and improved tolerance to pain (p < 0.001) (44). A study by Gelaw et.al
2017 reported that sub-umbilical incision is associated with the development of SSI at 5.7 higher
odds (aOR5.733; 95%CI [2.05-16.00]) Pfannenstiel due to poor wound apposition. (38)

The surgical technique employed can also determine the outcome of the mother, thus,
influencing the length of stay in the hospitals, risk of infections, and risk of readmissions (45). In
a study assessing the relationship between an epidural or general anesthesia and risk of maternal
or neonatal outcome, evidence indicated that there is no statistical significance indicating either

as superior to the other (46).



2.2.3 Postpartum risk factors for CS readmission

In a study by L Rosa et.al 2019 involving 2013 women, the risk of readmission post-delivery was
elevated among those diagnosed with postpartum fever (aOR: 4.6, 95% ClI: 3.0-7.0)(37).
Duration of urinary catheterization has a significant potential to cause catheter-related urinary
tract infections. The best practice evidence indicates that the catheter should be removed at the
end of surgery and if it has to be left only for 24-72 hours, as soon as the mother can ambulate.
(47) In a cohort study by Gundersen T.D et.al in 2018 assessing the prevalence of urinary tract
infection based on the mode of delivery, indicated that patients who had caesarian section had a
statistically significant increased risk of postpartum urinary tract infection in comparison to those
who had vaginal deliveries (OR 1.33, 95% CI [1.27-1.4])(48).

The length of stay in the hospitals is also a major risk factor for readmission. The time of
discharge from the hospitals may also have a considerable influence on the readmission rate
based on the degree of recovery. Discharge from hospital too early before full recovery or
prolonged stay in the hospital is likely to lead to increased risks for readmission according to
Campbell et.al in 2016(49).

2.3 Major indications for post cesarean section readmissions

A study by Lydon-Rochelle et.al found that the indications for readmission post CS were SSI
(RR =30.2; 95% ClI, [18.8-47.4]) ), thromboembolic conditions (RR = 2.5; 95% CI[1.5-3.5])
cardiopulmonary conditions (RR = 2.4;95% CI[1.8-.4]),uterine infection (RR = 2.0; 95% CI[1.7-
2.4]), appendicitis (RR = 1.8; 95% CI[1.3-3.0]), gallbladder disease (RR = 1.5; 95%CI[ 1.3-1.9])
and genitourinary tract conditions (RR = 1.5; 95% CI[1.2-2.0])(14).A study by La Rosa et.al
2019 reported that infectious causes(75.2%) and hypertensive(8.2%) complications were the

most common indication for readmission.

2.3.1 Incision site-related complications and other acute infections

In a study that assessed a total of 1,392,622 deliveries in the United States with the rate of

readmission within post 30 days of delivery being 136/10,000, the leading cause of readmission



irrespective of the site of care was wound infection (n = 1733, 9.1%) (50). These findings were
in line with the results of a study conducted in an Irish maternity hospital involving 8580
mothers of which 2470 had given birth through the caesarian section(51). In this Irish study, the
most common reason for readmission was infection to the incision site. The risk of surgical site
infections(SSI) was found to be influenced by the immunity level of the mother, aseptic wound
care technique, hygiene of the hospital, comorbidity factors, and demographic characteristics of
the mother (52) (51)(53).

The number of previous caesarean sections is also a risk factor for incision site
complications(53). Equally, obesity and maternal age below 20 years were significant risk
factors of incision site infection(21).

Acute infection such as endometritis occurs in 2-16% of CS according to Fitzwater et.al
2014(54). It is an infection of the decidua with a polymicrobial profile. Patients present with
fever > 38°C, fundal tenderness, and purulent vaginal discharge. The independent risk factors for
endometritis are CS performed during labour and those who had prolonged rupture of

membranes >12 hours before CS.

In a study assessing the prevalence of urinary tract infection based on the mode of delivery, the
caesarean section had a significantly higher risk of postpartum urinary tract infection compared
to vaginal deliveries(48). An independent risk factor was the length of urethral catheterization
>72houpost-CS CS (47).

Other acute infections also contribute to a significant proportion of post-CS readmissions. In a
study assessing the incidence of non-urogenital infection among 222,751 deliveries of which
2,655 were postpartum readmissions, the leading non-urogenital infections among the readmitted
cases were pneumonia (84%), cholecystitis (46%), or appendicitis (43%)(55). Most of the
readmissions were secondary to cesarean section (55.7%) compared to spontaneous vaginal
delivery (44.3%)(55).

2.3.2 Other indications of postpartum readmissions

Patients are readmitted following a late diagnosis of bladder injuries, which were rated at 0.13%
in a study involving 56,000 caesarian section deliveries in Turkey(56). In Ireland, in which



records were evaluated from 2005 through 2008, the major indications of readmissions included
CS complications and postpartum hemorrhage(57).

Venous thromboembolism (VTE) is a direct cause of maternal morbidity presenting as deep
venous thrombosis (DVT) and pulmonary embolism (PE). Puperium is a hypercoagulable state
and has been reported to have a 4-5 times higher risk of VTE than women of the reproductive
age(58). The highest risk is the third trimester up to 6 weeks post-delivery(58)(59). Independent
postnatal risk factors were cesarean section and preeclampsia(59).

2.4 Management and outcome of readmitted patients

Surgical site infection (SSI) is reported in 3-7% of CS deliveries(60)(61).The most common
organism cultured from CS wounds is Staphylococcus aureus (61)(62). Other organisms found
are Staphylococcus spp Escherichia, Klebsiella spp, Enterobacter aerogenes (61). Gram
positives bacteria are sensitive to a penicillin (ampicillin, amoxicillin-clavulanate),
aminoglycosides, quinolones (ciprofloxacin), glycopeptides (vancomycin)
trimethoprim/sulfamethoxazole. For the gram-negative bacteria, they are sensitive to aenicillin
(ampicillin amoxicillin-clavulanate), cephalosporins (cephazolin, ceftazidime, ceftriaxone), a
carbapenem (meropenem, imipenem, ertapenem), quinolone (ciprofloxacin),

trimethoprim/sulfamethoxazole(63)

For superficial wound infections treatment with oral antibiotics is adequate(63) (54). Empirical
treatments combinations are clindamycin with an aminoglycoside or aztreonam, extended-
spectrum penicillins (eg, piperacillin/tazobactam), and carbapenems. ( 54) In cases of deep
wound infection or those with purulent discharge wound debridement is recommended to remove

necrotic tissue and debris this is achieved with sharp debridement(64).

Wound dressing can be done using wet to dry gauze that debrides the necrotic tissue during
dressing change. Other forms of dressings used are films hydrogel, foam, hydrocolloids,
alginates, and hydro-fibers. There is no difference in the rate of wound healing based on t

different types of dressing used. (65) Infected wounds can heal by secondary intention.

Delayed closure can be used for infected wounds a systematic review study (66) showed that

with re-closure of 81-100% of the wounds heal and the healing was much faster compared to
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those healing with secondary intention. Those wounds that failed with closure had recurrent

abscess formation.

Necrotizing fasciitis is a progressive inflammatory infection of fascia with secondary necrosis of
the subcutaneous tissue. It is a polymicrobial infection with Clostridium and group Ab-hemolytic
Streptococcus. Management is with early aggressive surgical debridement and broad-spectrum
antibiotic. Re-exploration of the wound after 24 hours — 36 hours then daily until all necrotic
tissue is debrided. Empiric treatment includes vancomycin, linezolid, or daptomycin combined
with either, piperacillin-tazobactam, carbapenem, ceftriaxone, metronidazole, or fluoroquinolone

and metronidazole(67).

Postpartum endometritis is treated using antibiotics such as clindamycin in combination with
gentamicin(68). Heparin or warfarin can be used in the treatment of venous thromboembolism in

the postpartum period is safe even for lactating mothers.
Bladder and urethral injuries require Ureteroneocystostomy

2.5 Summary and research Gap

In summary, there is profound evidence on the need to cut down on the rate of readmissions, not
only in postnatal wards but in the hospitals in general. Readmissions post-CS poses a significant
risk to the patient and healthcare system by increasing the cost of care, hospital congestion,
increasing risk of staff burnout, and reduces the level of satisfaction for both the caregivers and
the patients. In this connection, the need to reduce the rates of readmission has been supported by

substantial facts and statistics.

There is a gap in terms of the availability of data and evidence on the risk factors and indications
of readmission among postnatal mothers who have delivered through a caesarean section at KNH
and locally. Studies available on risk factors for readmission post-CS are from high-income
countries and may not adequately reflect the situation in the LMIC setting to inform readmission
reduction interventions and the associated burden on the patient and healthcare system.
Therefore, understanding the risk factors and the indications of readmission after CS at KNH is

critical towards stratification of patients into high risk and low risk for readmission and
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establishing evidence-based interventions for improving patients’ outcomes and reducing

readmissions at the country’s biggest referral hospital.

3.0 Statement of the problem

On a global scale, the rate of caesarian sections has been on the rise. Some of the factors that are
attributed to the increase in the number of CS deliveries include advocacy to abolish trial of scar,
avoid instrumental assisted delivery, consider all breech presentation for CS, early detection of
fetal jeopardy in vaginal deliveries, prevention of mother to child HIV transmission, and an
increased demand for CS deliveries. (11)

Locally according to findings reported by Juma et al 2015(17) the rate of CS deliveries at the
Kenyatta National Hospital was at 33%, but currently, it’s as high as 44% in 2019 based on
monthly maternal mortality meetings 2020. Patients undergoing CS are 26 times more at risk of
having maternal mortality/morbidity(11). Therefore, mothers who delivered through CS are more
likely to be readmitted due to post-surgical complications. In a study conducted in the US by
Clapp et al (13), the findings indicated that the readmission rate for postpartum patients
increased from 1.72% in 2004 to 2.16% in 2011.

The cost of readmission is a burden to both the patient and the healthcare system. A study by
Olsen et.al 2010 on “Attributable Costs of Surgical Site Infection and endometritis after
low transverse cesarean delivery” found that the estimated crude costs associated SSI (n=80)
$10,317 (4,703-140,478)and endometritis(n =121) $11,141 (4,248-57,263) and or patients with
no SSI or endometritis(n=1,415) $6,829 (1,642-277,573)(69). Attributable total hospital costs
estimated for SSI is $3,529 and $3,956 for endometritis. For patients with SSI room and board
costs contributed significantly to the increase in cost accounting for 48%of the total cost and
only 29% for patients with endometriosis(69). Patients with endometritis had pharmacy expenses
making up 47% of the total cost as compared to 32% for SSI(69).

The rising number of cesarean sections in KNH means that the hospital is likely to have an
increase in the rate of postpartum readmission, yet such cannot be substantiated as there is no
study - as far as the researcher is aware - that has assessed the link between CS deliveries and
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risk factors associated with readmissions post-delivery in KNH. Without such evidence, the
hospital may fall short of instituting feasible and effective measures required to reduce
postpartum readmissions for CS deliveries.

4.0 Study justification

The purpose of this study was to determine the risk factors, indications, and outcomes of patients
readmitted after CS was performed at KNH. Readmission is part of the metric currently used to
determine patient safety and quality of care in hospital settings in both surgical and medical
specialties. Readmission to hospital has been cited to cause an increase in morbidity and

mortality to the patient and also an added cost to both the patient and hospital.

There has been an increase in the number of women delivering through CS both globally and
locally. In Kenya, this can be attributed to the increase in access to healthcare for pregnant
women aided by the various Kenyan government initiatives. The CS rate in KNH has been on a
rising trend. While CS is a lifesaving procedure both for the mother and baby when medically
indicated, women who deliver through CS are at higher risk of short-term and long-term
complications(11). They are therefore at risk of having readmission in the postpartum period as

compared to those who deliver vaginally(11).

Studies from high-income countries have identified high BMI, medical comorbidities such as
gestational diabetes, pre-gestational diabetes, chronic hypertension, prolonged rupture of
membranes > 18hours, and longer surgery duration as risk factors for readmission after cesarean
section (14). No studies have been done in sub-Saharan Africa specifically Kenya based on our
search on Pubmed to determine the risk factors for readmission after CS. Understanding the
underlying causes of readmission is essential in designing effective readmission prevention

interventions.

The data collected from this study will identify the characteristics of patients who are at risk of
readmission post-CS in KNH. This will inform the patient safety team in the hospital on gaps in
the care of patients which would otherwise be missed or can be improved on leading to improved

quality care, patient satisfaction, and outcomes among patients delivering through CS. In doing
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so stratification of patients as high risk or low risk can be done and tailored management can be

instituted during discharge to prevent avoidable readmission.

The data from the study will also aid in the formulation of a comprehensive discharge summary
with more information to aid patient self-care post discharge reducing postpartum complications
and identifying danger signs early to seek care. This will also improve and standardize the health
worker’s ability to educate the patient on danger signs and self-care in the postpartum period

during discharge.
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5.0 Conceptual framework
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This study examined the relationship between the presence of the risk factors (independent
variables) among patients who delivered via CS performed at KNH and admission after
discharge from the hospital. The risk factors have been classified into socio-demographic factors,
intrapartum and postpartum factors. The dependent variable is readmission post-discharge.
Indications for readmissions post-CS include infections such as SSI and puerperal sepsis,
secondary PPH, VTE, and medical conditions. The outcomes of this study are the length of stay

during readmission, interventions at readmission, and the patients’ status at discharge.

6.0 Research question
What are the risk factors, indications, and outcomes of readmission after cesarean sections

performed at Kenyatta National Hospital?

7.0 Objectives

7.1 Broad objective

To determine the risk factors, indications, and outcomes of readmission after cesarean sections

performed at Kenyatta National Hospital.

7.2 Specific objectives

7.2. 1 Primary objective

I.  To determine the social demographic and antepartum, intrapartum, and postpartum factors
associated with readmission after cesarean sections performed at KNH.
Il.  To determine the indications for readmission after cesarean sections performed at KNH.

7.2.2 Secondary objective

I.  To describe the outcomes of readmissions after CS performed at KNH.
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8.0 METHODOLOGY

8.1Research Design

This was an unmatched case-control study in which 107 records of post cesarean section patients
readmitted (cases) and 213 records of post cesarean section patients who were not readmitted
(controls) within 6 weeks postpartum between January 2014 and December 2019 were evaluated

for risk factors, indications, and outcomes of post cesarean section readmission.

8.2 Study Setting

The setting of this study was Kenyatta National Hospital (KNH), the largest referral hospital in
Kenya. It is a well-equipped facility with a comprehensive reproductive health unit including
access to an intensive care unit (ICU) and renal unit. The study period was from December 2019
moving backward until the sample size was reached in January 2014. KNH has a high number of
CS as indicated by Akech et.al with over 5000 CS each year(70). KNH is the appropriate setting
for examining our population, considering the high probability those patients who had a CS at
this facility and experience complications are more are likely to return to the facility for

readmission

8.3 Study Population

The sample population comprised of patients readmitted after CS performed in KNH as the cases
and the controls were patients not readmitted after CS performed in KNH as per the inclusion

and exclusion criteria below.

8.4 Inclusion and exclusion criteria

8.4.1 Inclusion criteria

. Women who were admitted to post-discharge up to 6 weeks after CS performed at KNH

as case population.
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II.  Women who had cesarean section performed at KNH and were not admitted post-

discharge as controls

8.4.2 Exclusion

I.  Readmitted patients whose CS was not performed at KNH.
Il.  Women who had a CS performed at KNH, developed complications post-discharge had an
unscheduled visit to outpatient facilities, or had readmission to other health facilities.
1. Women admitted after 6 weeks post CS at KNH.

8.5 Study Variables

8.5.1 Risk factors for readmission

Patient records were reviewed for socio-demographic characteristics for (a) Age, (b) education
level classified as primary, secondary, and tertiary level, (c) county of residence, d) parity
defined as the number of times the mother has given birth (e) BMI at delivery which was
calculated as the weight (kg) divided by the square of the height (m) and will be categorized with
cut-off points 0f<18.49kg/m2(underweight), 18.50-24.99kg/m2(normal-weight), 25.00-29.99
kg/m (overweight), and 30 kg/m2 (obese), (f) gestational age at delivery (based on last menstrual
period and when available the first-trimester ultrasound), (g) number of ANC visit during the

pregnancy.

Antepartum comorbidities such as anemia, diabetes grouped as gestational or known DM, and

hypertension classified as pre-eclampsia, eclampsia, and chronic hypertension.

Intrapartum factors were reviewed as obstetric factors and surgery-related factors; obstetric
factors; (a) presence of chorioamnionitis, (b) premature rupture of membranes (ROM before the
onset of labour), (c) duration of rupture of membranes, (d) onset of labour spontaneous vs.
induced, (e) phase of labour during surgery, not in labour, latent phase of labour defined as
dilation > 4cm, and active phase of labor defined as cervical dilation >4 cm up to delivery.

Surgery related factors; (a) Number of previous CS scars, (b) nature of surgery (emergency or
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elective CS) (C) length of CS in minutes < 60 minute, >60 minutes, (d)surgeon- consultant or
resident (e)type of skin incision- vertical or horizontal (f)prophylactic antibiotics given before

surgery, (g)intra-operation complications.

Postpartum factors include (a) PPH blood loss >1000ml (b) febrile illness temperature reading
above 38°, (c) length of urethral catheterization, intra-operatively (in and out catheterization) <

48hourshours or >48 hours, (d) length of hospital stay in days.

8.5.2 Indications for readmission

This are the primary indication of readmission based on ICD 10 and they included (a)SSlI,
(b)puerperal sepsis, (c) secondary PPH, (d) VTE, (e) anemia, (f) medical conditions including

cardiac conditions, asthma, pneumonia, and peptic ulcer diseases,

8.5.3 Outcomes of readmission.

Outcomes of these patients were also assessed as the average length of stay before readmission,
management during readmission which includes conservative management or surgical

intervention, and status post discharged described as alive or dead

8.6 Sample size determination and formula

The Sample size was calculated using the difference in proportions - Fleiss JL (with cc) formula
(Statcalc info TM) as outlined below. The proportion of controls and odds ratio were derived
from secondary analysis of data on incidence and risk factors for readmission by La Rosa et.al

2019. (37) The following assumptions were considered during the calculation:

1 (DA-PNZ5+Zo)’
n=(——) -
r (P, —py)°

n=  sample size per arm
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r = ratio of controls to cases, 2:1 in this case, taken to maintain the power of the study at 80%

and also to be able to conduct multivariate analysis of the different variables

P1= Proportion of women who were readmitted to KNH post-discharge up to 6 weeks after a CS
done at KNH, the cases 34.62%

P2= Proportion of women who were not readmitted post-discharge up to 6 weeks after a CS done
at KNH as controls 19.4%

P= measure of variability, taken as 34.62+19.4/2=27.01
ZB= Value corresponding to the power of the study, in this case, 80% = 0.80

Za = Value corresponding to the normal standard deviate at 95, in this case, = 1.96, with 0a .05

level of significance
P1- P2 = effect size (difference in proportions)
Odds ratio to be detected of 2.2 (La Rosa et.al 2019)

Applying this in the Statcalc epi info software gives a value of 320 as the sample size with 107

as cases and 213 as controls as shown below:
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Table 1:Stalc epi info software

Sample Size for Unmatched Case Control Study

Two-sided confidence level - (1-alpha} usually 95%
Power(% chance of detecting) - Usualy 80%
Ratio of Controls to Cases - EDE; equal samples, use

dE uvetween 0.0 and

Percent of controls exposed 99.99

Please fill in one of the following. The other will be calculated.

. Between 0.0 and
Percent of cases with exposure - 99.99
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Table 2: Sample size calculation results

Sample Size for Unmatched Case-Control Study

For:
Two-sided confidence level(1-alpha) 95
Power(% chance of detecting) g0
Ratio of Controls to Cases 2
Hypothetical proportion of controls with exposure 194
Hypothetical proportion of cases with exposure: 34.62
Least extreme Odds Ratio to be detected: 220
Kelsey Fleiss Fleiss with CC
Sample Size - Cases 04 a7 107
Sample Size - Controls 188 194 213
Total sample size: 282 291 320
Eeferences

Kelsey et al., Methods 1n Observational Epidemiology 2nd Edition, Table 12-15
Fleiss, Statistical Methods for Rates and Proportions, formulas 3.18 &3.19

CC = continuity correction
Results are rounded up to the nearest integer.

8.7 Sampling procedure

The researcher used consecutive sampling to select the cases from the records. For each case
selected, controls were selected consecutively as patients who had a CS done the same period
day as the case. The controls selected were called and verbal consent was obtained, once given
questions were asked to confirm eligibility. The first 2 respondents to meet these criteria had
their records used as controls for the study. All those who declined consent did not pick up the

phone call, or did not meet the criteria were excluded from the study.
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8.7 Study Procedures

8.7.1 Data Collection Method and Management

The data for this study was collected from patients’ files using a data retrieval form (Appendix
1). Unit data was collected from the theater department of the hospital, casualty, and ward 1D,
and files were retrieved from the central registry, the patient health records at KNH using the
patient’s unique identifying numbers. Due to the small numbers of patients being readmitted the
study duration was from December 2019 going back until the sample size number was reached.
The information collected for the study comprised all relevant information on the independent
and dependent variables. Information from the patients’ file was kept in a private laptop and
encrypted to ensure that ethical issue of privacy and confidentiality was observed. This included

assigning a study number identity for all eligible patients and used henceforth.

8.7.2Training Procedures

The study team comprised the Pl and two research assistants. The research assistants underwent
training on the collection of data, confidentiality, and techniques for extracting retrospective data
accurately first by observing then collection under supervision. There was supervision during

data collection by the researcher and supervisors.

8.8 Quality control and assurance

Quality control and assurance procedures were conducted continuously throughout the study
period to maximize the validity and reliability of the findings. Pre-testing of study instruments
was carried out to correct for bias, misinterpretation of the questions, and ambiguity. The validity
of the study was ascertained by ensuring that the data collection instruments reflect the

objectives of the study. The research instrument was approved by the University supervisors.

During the data collection phase, the trained research assistants worked closely with the

researcher to ensure questionnaire completeness and all the relevant information is collected. The
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trained research assistants were supervised by the principal researcher throughout the study
period. EpiData software was used during data entry to store the data, get rid of inconsistencies,
and ease data cleaning.

8.9 Data analysis

Data was analyzed using STATA 15. Before analysis, all the variables were checked for outliers,
inconsistencies, missing data, and distribution. Visual inspection of all continuous variables
using scatter plots, box plots, or histograms was done to identify outliers and the distribution of
the data. Some of the values in the categorical variables were grouped especially where the

subgroups had small numbers.

Descriptive analysis was carried out to describe the population through means (standard
deviations) or medians (interquartile range) and frequencies (percentages) and presented in the
tables shown in the results section. Chi-square for categorical data and student T for non-
categorical data, were used to test for statistical significance. Wilcoxon rank-sum test was for
non-normally distributed continuous variables while Fishers’ exact test was used where

frequencies were small.

Inferential univariate analysis was carried out to determine whether the observed differences

between the cases and the controls were due to chance.

Simple logistic regression was used to compare the association between participant
characteristics and readmission (case/control), crude odds ratio with 95% confidence intervals
have been presented. Each of the covariates was checked for association with readmission and

significant risk factors were then selected for the multivariate model.

Multiple logistic regression analysis was carried out to determine the factors affecting the
readmission. Likelihood ratio test was used to determine statistical significance and confidence

intervals for adjusted odds ratios have been presented.
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Obijective 1 — the sociodemographic, intrapartum, and postpartum factors and comorbidities were
compared for the cases and controls. Chi-square/fishers exact and student t-test/Wilcoxon rank-
sum test were used to test for statistical significance. Univariate and multivariate logistic
regression was also carried out to determine significant associations. Odds ratios and their 95%

confidence intervals have been presented.

Objective 2: The indications for readmission after CS were tabulated and presented as

frequencies (percentages) for the cases.

Objective 3: The outcomes of readmitted patients included the average stay during readmission

and interventions carried out at readmission have been tabulated in the results section.

8.9 Ethical issues in research

The researcher received permission from the Kenyatta National Hospital and University of
Nairobi the research committee at the institution of study [University of Nairobi]-P143/03/2020.
Before commencing the study, permission was sought from KNH Department of Obstetrics and
Gynecology. The researcher took verbal consent for the control group only before proceeding
with the telephone conversation to determine if they meet the eligibility criteria. Cases were

identified from the records using the ICD-10 readmission codes.

8.10 Study Limitations and how they were minimized

Patients who were readmitted to other hospitals are not accounted for in this study.

Missing data from patient files was a limitation to the study as it was a retrospective study. This

was minimized by the use of files with complete data or complete on key variables.

There was potential inaccurate reporting of the patients’ diagnosis. That was minimized by the
researcher and research assistant by verifying the information from the file to the best of their

ability.
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We were unable to assess files of patients who had died post readmission due to poor filing
system.

8.11 Study results Dissemination and Closure

The final results of the study were presented at Department of Obstetrics and Gynecology for
inputs from the faculty and as part of the fulfillment of the master’s Obstetrics and Gynecology.
Following the revisions by both the internal and external examiners, the findings will be
disseminated to KNH management and later published into a thesis for filing in the University of
Nairobi Library services. The findings will then be summarized into papers and sent out to a
reputable journal for publication and wider dissemination. The findings will also be presented at

conferences and continuous medical education (CME) events.
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4.0: RESULTS

During the study period (January 2014 - December 2019), there were 25,449 records of
patients who underwent cesarean section at Kenyatta National Hospital. Of these, 107 out
of 166 readmissions (cases) and 213 out of 334 non-readmissions (controls) were identified
as eligible (figure 2). Of the ineligible records, 59 readmissions and 111 of non-readmissions
had incomplete data such as missing initial theater notes or admission history notes.

Number of women who delivered via CS from January 2014 to

December 2019 to N= 25,449

Number of cases Number of controls

identified n=166 identified n=334

Excluded n=111

Excluded n=59

incomplete data

incomplete data

Number of controls
Number of cases

analyzed n=213

analyzed n=107

Figure 3: Study flow of records of eligible cases and controls among patients delivered by
caesarean section at KNH from January 2014-December 2019

4.2 Risk factors for readmission post-CS KNH

The socio-demographic factors and clinical characteristics between cases and controls are
compared in Table 3 below. The mean (£standard deviation) age for cases was statistically

significant was lower than controls at 26 (+ 6) versus 29 (+ 6) years (P<0.05). In addition, the

27



readmitted cases had a higher unemployment level (64.5%) compared to the non-readmitted
controls (44.1%), P<0.05). Notably, a higher number of cases were referred from other facilities
for cesarean section at KNH compared to the control group (43.0% vs. 22.5%, P<0.05). Also, the
readmitted cases had higher numbers with moderate to severe anemia compared to the group not
readmitted (6.5% VS. 2.3%, OR 2.42 95%, P<0.05). The readmitted group had more
primigravida compared to the group not readmitted (39.3% vs. 21.6%, P<0.05) and a higher
number of grand multiparous than the group not readmitted (7.5%vs.6.1%, P<0.05). The
readmitted patients had more numbers with no previous CS scars (72.9% vs. 42.2%, P<0.05)
which was statistically significant. Social demographic and clinical characteristics such as
marital status, education level, number of ANC visits, HIV status, and presence of comorbidities

were not found to be statistically significant risk factors for post-CS readmission.
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Table 3: Social demographic and antepartum characteristics of the study participants.

Participant characteristics Re-admitted Not readmitted P value
(case n=107) (control n=213)

Age categories <19years 11(10%) 8(4%) 0.009
20-35years 87(81%) 166(78%)
>35 year 9(8%) 39(18%)
Married 87 (81.3%) 182 (85.5%)

Marital status 0.34
Single 20 (18.9%) 31 (14.6%)

Education level Primary 39 (36.5%) 50 (23.5%) 0.02
Secondary 46 (43.0%) 96 (45.0%)
Tertiary 22 (20.5%) 67 (31.5%)

Occupation Employed 38 (35.5%) 119 (55.9%) 0.001
Unemployed 69 (64.5%) 94 (44.1%)

Referral status No 61 (57.0%) 165 (77.5%) 0.001
Yes 46 (43.0%) 48 (22.5%)

ANC Visits <4 visits 43 (40.9%) 65 (31.1%) 0.083
>4 visits 62 (59.1%) 144 (68.9%)

Hemoglobin level at Normal >11 76 (71.0%) 131 (61.5%) 0.001

admission Mild (9-10.9) 19 (17.8%) 38 (17.8%)
Moderate/severe (<8.9) 7 (6.5%) 5 (2.3%)
Not reported 5 (4.7%) 39 (18.3%)

HIV status Negative 105 (98.1%) 203 (95.3%) 0.178
Positive 2 (1.9%) 10 (4.7%)

Comorbidities No Comorbidities 194 (91.1%) 0.352
Yes 1 (0.9%) 2 (0.9%)

Gestation at CS Less than 37 weeks 27 (25%) 43 (920%) 0.187
357weeks or more 80 (75%) 170 (80%)

Parity Primigravida 42 (39.3%) 46(21.6%) 0.001
Para 1-4 54 (50.5%) 154 (72.3%)
Para 5 and above 11 (10.3%) 13 (6.1%)

Number of previous CS | No scar 78 (72.9%) 90 (42.2%) 0.001
1C/S 19 (17.8%) 79 (37.1%)
>2 10 (9.3%) 44 (20.7%)
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Abbreviation 1: ANC Antenatal clinic, CS cesarean section.

Table 4 below presents a comparison between intrapartum factors in the case and control groups.
The readmitted patients had a higher number of women in the active phase of labour compared to
the group not readmitted (64.4% vs. 32.1%, P<0.05). The readmitted group had more women
who had induction of labour compared to the group not readmitted (9.3% vs.1.9%, P<0.05).
Patients who had chorioamnionitis at the time of cesarean section were readmitted (3.3%,
P<0.05). The majority of the women had an emergency CS in both groups but there was a higher
number of patients in the readmitted group who underwent an emergency CS compared to the
group not readmitted (97.2% vs. 86.9%, P<0.05). Obstetric Intrapartum factors such as
premature rupture membranes was not statistically significant. The surgeon, administration of
prophylactic antibiotics, type of skin incision, duration of surgery, and intraoperative

complications were not statistically significant surgical intrapartum risk factors for readmission.

Table 4: A Comparison of Intrapartum characteristics of the study participants

Patient Characteristics Re-admitted Not re-admitted | P-value
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(Case n=107) (Controls
n=213)
Phase of labour Not in labour 26 (24.3%) 70 (32.9%) 0.001
Latent 11 (10.3%) 66 (31.0%)
Active 69 (64.4%) 69 (32.1%)
Onset of Labour Not in labour 10 (9.3%) 4 (1.9%) 0.004
Induced 26 (24.3%) 70 (32.9%)
Spontaneous 71 (66.4%) 139 (65.3%)
Chorioamnionitis No 103 (96.3%) 213 (100.0%) 0.005
Yes 4 (3.3%) 0
Premature rupture of No 103 (96.3%) 207 (97.2%) 0.655
membranes Yes 4 (3.7%) 6 (2.8%)
Nature of CS Elective 3 (2.8%) 28 (13.2%) 0.003
Emergency 104 (97.2%) 185 (86.9%)
Surgeon Consultant 2 (1.9%) 13 (6.1%) 0.09
Resident 105 (98.1%) 200 (93.9%)
Prophylactic antibiotics Not given 14 (13.1%) 21 (9.9%) 0.08
Given 89 (86.9%) 179 (90.1%)
Type of abdominal SkIn | orizontal 99(91.6%) 179(84.0%) | %992
incision
Vertical 9(8.4%) 34(16.0%)
Duration of CS < 60min 66 (61.7%) 138 (64.8%) 0.586
>60 min 41 (38.3%) 75 (35.2%)
Intra-op complications None 97 (90.7%) 207 (97.2%) 0.011
PPH (EBL>
1000mi) 10 (9.3%) 6 (2.8%)

Abbreviation 2: CS cesarean section, PPH postpartum hemorrhage.

Table 5 below compares the postpartum factors between the readmitted and the group not
readmitted. The readmitted group a had higher number of patients who developed PPH post-
delivery compared to the non-readmitted group (4.7% vs.0.9%, OR 1.59, 95% CI [0.42 to 6.05])
P<0.05). There was a higher number of patients who had urethral catheterization >48hrs than in
the non-readmitted group (2.8% vs. 1.0% OR 0.75, 95% CI [0.09-6.47] P<0.05). Febrile illness

and length of stay were not statistically significant postpartum risk factors. The mean length of
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stay for the readmitted group was 3(2-15) days and in the group not readmitted was 3(2-12) but

this finding was not statistically significant

Table 5 Postpartum factors of the study participants..

Patient Characteristics Not-readmitted
Re-admitted b val
value
Case n=107
( ) (Control n=213)
PPH No 102 (95.3%) 211 (99.1%) 0.04
Yes 5 (4.7%) 2 (0.9%)
Febrile illness No 107 (100.0%) 212 (99.5%) 0.67
Yes 0 (0.0%) 1 (0.5%)
Duration of urethral | None 5 (4.7%) 6 (2.9%) 0.03
catheterization Intra-op 91 (85.1%) 196 (94.2%)
24 -48hours 8 (7.5%) 4 (1.9%)
0,
>48 hours 3(2.8%) 2 (1.0%)
Length of hospital 0.276
g P Less than 3 days 12(11.2%) 21(9.9%)
stay
3-5 days 84(78.5%) 180(84.5%)
> 5 days 11(10.3%) 12(5.6%)

Abbreviation 3: PPH postpartum hemorrhage

Table 6 below displays the adjusted odds ratio and 95% confidence interval (Cl) for the
multivariate logistic regression output that models the predictor of socio-demographic factors
associated with post-CS readmission at KNH. Patients are more likely to be readmitted if they
were unemployed (aOR 1.87, 95% CI [1.00-3.49]), referred from another facility for CS at KNH
aOR2. 2.23 95% CI [1.14-4.330]). Insignificant risk factors after multiple regressions were
moderate to severe anemia (aOR 1.66, 95% CI [0.33-10.30]) and high parity (aOR2.71, 95 %Cl
[0.67-10.97]).
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Conversely factors decreasing risk for readmission included having an education, secondary
education at aOR 0.55, 95% CI [0.26-1.17]) tertiary education aOR 0.57, 95% CI [0.23-1.35])
mild anemia aOR 0.84, 95% CI [0.36-1.95]).

Table 6 Adjusted OR of the Social-demographic risk factors associated with post-cesarean

section in KNH from January 2014-December 2019.

Participant characteristics UOR 95%ClI AOR (95%Cl) P-Value
<19 years Ref Ref
Age 20-35 years 0.38 (0.15- 0.98) 1.26 (0.33-4.80) 0.736
>35 years 0.17 (0.55-3.42) 0.52 (0.09- 2.84) 0.449
Education level Primary Ref Ref
Secondary 0.61 (0.36-1.06) 0.55 (0.26-1.17) 0.121
Tertiary 0.42 (0.22-0.80) 0.57 (0.23-1.35) 0.202
Occupation Employed Ref Ref
Unemployed 2.57 (1.58-4.18) 1.87 (1.00-3.49) 0.05
Referral No Ref Ref
Yes 2.56 (1.55-4.22) 2.23 (1.14-4.33) 0.02
Parity Primigravida Ref Ref
Para 1-4 0.38 (0.23-0.65) 0.97 (0.42-2.22) 0.938
Para 5 and above 0.93 (0.37-2.29) 2.71(0.67-10.97) 0.161
Hemoglobin level | Normal >11g/dl Ref Ref
at admission Mild (9-10.9g/dI) 0.86 (0.46-1.60) 0.84 (0.36-1.95) 0.672
Moderate/severe
2.42 (0.74-7.87) 1.66 (0.33-10.30) 0.415
(<8.9g/dl)

Table 7 below displays the adjusted odds ratio and 95% confidence interval (CI) for the

multivariate logistic regression output that models the predictor of intrapartum risk factors

associated with readmission post-CS at KNH. Patients are more likely to be readmitted if they
had induction of labour (aOR4.27, 95% CI (1.94 to 23.34and had intraoperative PPH (aOR11.50,
95% CI1[1.19-111.18]). Were in the active phase of labour at the time of CS (aOR2.52 [0.51-

12.51]) and an emergency CS (aOR 3.50, 95% CI [0.90-13.55]) were not statistically significant
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risk factors associated with readmission. The protective intrapartum factors was been in the

latent phase of labour at the time of CS (aOR 0.79, 95% CI [0.15-4.07]).

Table 7:Adjusted OR of the Intrapartum risk factors associated with readmission post-

cesarean section in KNH from January 2014-December 2019.

Participant characteristics UOR 95%ClI AOR (95%Cl) P-Value
Number of None Ref
previous CS scars | 1-2 1.10 (0.45-2.68) 0.42 (0.02-7.51)
>3 0.42 (0.05-3.44) 0.68 (0.22-2.11)
Phase of labour Not in labour Ref Ref
Latent 0.45 (0.21-0.98) 0.79 (0.15-4.07) 0.020
Active 2.69 (1.54-4.71) 2.52 (0.51-12.51) 0.994
Onset Labour Not in labour Ref Ref
Induced 6.73 (1.94-23.35) 4.27 (1.94-23.34) 0.003
Spontaneous 1.38 (0.81-2.34) 0.81 (0.09-2.34) 0.242
Nature of CS Elective Ref Ref
Emergency 5.25 (1.56-17.68) 3.50 (0.90-13.55) 0.051
Intra-operative None Ref Ref
complications PPH 3.56 (1.26-10.07) 11.50 (1.19-111.18) 0.247

Abbreviation 4:PPH postpartum hemorrhage.

Table 8 below displays the adjusted odds ratio and 95% confidence interval (Cl) for the

multivariate logistic regression output that models the predictor of post-partum risk factors

associated with readmission post-CS at KNH. There were no postpartum risk factors associated

with readmission.
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Table 8 Adjusted OR of post-partum risk factors associated with readmission post-

cesarean section in KNH from January 2014-December 2019.

Participant characteristics UOR 95%ClI AOR (95%Cl) P-Value
No Ref Ref 0.020
PPH Yes 1.59 (0.42 -6.05) 0.09 (0.01 t0 0.74)
None Ref Ref
Intra-op 0.41 (0.08-2.25) 0.23(0.02-2.11) 0.682
Catheter duration =737 8n 0.23 (0.06-0.79) 0.23 (0.03-0.67) 0.014
More than 48h 0.75 (0.09-6.47) 1.99 (0.07-54.31) 0.145
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Abbreviation 5: PPH postpartum hemorrhage.

4.2 Indication for readmission post-CS in KNH.

Figure 3 below illustrates the indications for readmission post-CS. Infections were the most
common indications for readmission post-CS in KNH. SSI accounted for 72.89% of all
infections, puerperal sepsis 15.8%, and peritonitis 0.93%of all readmissions. Burst abdomen
accounted for 7.47% of all readmission, secondary PPH at 4.67%. Wound hematoma and
hematometra accounted for 0.93% each. Medical conditions reported were pulmonary

hypertension, pneumonia, and peptic ulcer disease representing 3.97% of all readmission.

u SSI

M Puperal sepsis

H SE. PPH

B Hematoma

M Peritonitis

B Hematometra

¥ Medical
conditions(PHTN/PNA/PUD

Figure 3: Indication for readmission after CS in KNH as percentages.

Table 9 below shows the classification of SSI for those readmitted with SSI as the primary
diagnosis. Superficial SSI was the most common SSI at 33.4%, deep SSI at 26.,1,7% and organ
space SSI at 5.6%.
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Table 9 Classification of SSI among the readmitted participants post-CS at KNH from
January 2014-December 2019.

Indication Freq. Percent (%)
superficial SSI 36 33.64

Deep SSI without dehiscence 28 26.17

Deep SSI with dehiscence 8 7.47

Organ space SSI 6 5.6

Abbreviation 6: SSI surgical site infection

4.30utcome of readmission post-CS in KNH.

4.3.1 Duration of readmission post-CS in KNH.

The median duration of stay during readmission is 3 days. The duration of stay during

readmission with each indication of readmission is as listed below in table 10.

Table 10 The average length of stay during readmission for each indication of readmission
post-CSH from January 2014-December 2019.

Indication Mean (SD) Median Min Max
(range)

Superficial SSI 3.64 (1.6) 3 2 9

Deep SSI without wound dehiscence 3.8(2.4) 3 2 13

Deep SSI with wound dehiscence 3(0.1) 3 3 3

Organ space SSI 3.3(0.6) 3 3 4
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Secondary PPH 3.3(0.5) 3 3 4
Puerperal sepsis 3.8(1.4) 3 2 8
Hematometra 3(0.1) 3 3 3
medical (PHTN/PN 5.8 (6.2) 3 2 15

Abbreviation 7:SSI surgical site infection, PPH postpartum hemorrhage ,PHTN

pulmonary hypertension.

4.3.2 Management among readmitted patients post CS in KNH

Table 12 below lists the outcome of readmitted patients. 57.9% of the readmitted patients had
medical management. The most common surgical procedure done during readmission was
wound debridement carried out on 31.8% of all surgical procedures. All patients readmitted were

discharged home.

Table 11: Management among readmitted patients post CS in KNH from January 2014-
December 2019.

Outcome Freq. Percent
No Surgery 62 57.9%
Ex-lap 7 6.5%
Incision and drainage 5 4.7%
Type of Surgery Wound debridementand | 29 27.1%
performed Primary wound closure
Wound debridementand | 5 4.7%
Secondary wound closure

All patients in this study who were readmitted post-CS at KNH were discharged from hospitals.
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5.0 DISCUSSION

The study aimed to determine the risk factors associated with readmission post-CS at KNH and
to describe the indications for readmission. Patients are more likely to be readmitted if they were
unemployed with 1.87 higher odds of readmission post-CS, referred from another facility for CS
at KNH are 2.23 higher odds of readmission, had induction of labour increases the odds of

readmission by 4.27 higher odds of readmission post CS.

In this study patients who had been managed at peripheral facilities then referred to KNH for CS
were at two-fold greater odds (aOR 2.14, 95% CI [1.21-3.77]) post-CS readmission than those
who were primarily managed at KNH before the CS. These patients were more likely to be in the
active phase of labour, had prolonged labour, have raptured membranes, and had many vaginal
examinations before being referred and undergoing an emergency CS at KNH, therefore, having
a higher risk of complications post-surgery. This could be due to delayed recognition of
complications by the referring facility or delayed decision to refer Other studies have been
conducted examining the outcome of mothers and the neonate but have not had a long-term
follow-up of these patients.

In our study, those undergoing induction of labour had 4.27 higher odds of readmission
(aOR4.27, 95% CI [1.94-23.34], p< 0.05). Allen et.al in 2005 found that women undergoing
induction had more CS active phase of labour than those who had spontaneous labour (RR 2.11,

95% CI [1.99-2.23], P<0.00)(72), increases their risk of developing complications post-delivery.

The most common indications for readmission post-CS were infectious etiology accounting for
82.15% of all indications for readmission. L Rosa et.al 2019 analyzed data and found that
infections were the most common indication for readmission-CS at 77.6%, other studies have a
range from 5%-85%. In our study, SSI and puerperal sepsis accounted for 65.42% and 15.8% of
all indications for readmission. This is in line with a study by Bostanci et.al 2017 and La Rosa
et.al 2019 reporting that obstetric wound infection was the most common indication for

readmission.
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The strengths of this study are the analysis of files of women who delivered within a certain
period within a single department and the ability to create a control group that delivered at the
same time and facility, therefore, treated similarly.

The weakness of the study is being retrospective and the bias of the population that was
readmitted to our facility. It is possible that some of the patients who developed postpartum
complications chose to go to a different hospital and therefore cannot be accounted for.
Information on comorbidities and peripartum events were derived from ICD-10 diagnosis and
procedure codes and are subject to the biases of both under and over-coding.

Prospective studies can be conducted at level 4 and 5 hospitals to inform policy.

Conclusion

The main risk factors for post CS readmission are patients who had been managed at peripheral
facilities then referred to KNH for CS, and induction of labour. The most common indication for
readmission wan as infection. The median length of stay during readmission was 3 days. 42.1%
of readmitted patients required surgical intervention while 57.9% were managed conservatively.

All readmitted patients were discharged home.

Recommendations

To reduce readmission post-CS infection reduction and surveillance should be instituted
especially among those with risk factors which include; referrals to KNH for CS, and induction

of labour, but these need prospective studies to establish causation.
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APPENDIX

APPENDIX 1: DATA ENTRY FORM

STUDY TITLE: RISK FACTORS, INDICATIONS AND OUTCOMES OF POST
CESAREAN READMISSION AT KNH: A CASE CONTROL STUDY

Date:
Risk Factors
Social demographic

Number assigned:

Case

Control

Maternal age: ...... years

Education level:

None

Primary

Secondary

Tertiary

County of residence..........

Marital status

Single

Married

o1



Divorced

Widowed

BMI at admission

Weight ......... kg
Height........cm
Number of ANC visit.......

Comorbidities- (tick appropriately)

Yes

No

If yes- (tick appropriate)

e Diabetes,

Known diabetic

Gesational diabetes

e Hypertension

Chronic

Preeclampsia

Eclampsia

e Aaemia HB atadmission......... g/dl
Known Sickle cell disease patient--(tick appropriately)
Yes
No
e HIV status at delivery

Intrapartum Risk Factors
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4+ Obstetric Risk Factors

Gestation at delivery...... weeks

Chorioamnionitis

Yes

No

Premature rapture of membranes

Yes

No

Duration of Rupture of membranes............ Hours

Onset of labour spontaneous

Spontaneous

Induced

Duration of labour

+ Surgical Risk Factors

Previous Mode of delivery

SVvD

CS

N/A

Number of CS SCarS «.vvvvviiiieiiei e,

Indication for CS....oovvn i



Carder of surgeon............ccoooviiiiiiiiiii

Nature of CS

Emergency

Elective

Type of abdominal skin incision

SUMI

Pfannenstiel

Length of CS.......... minutes
Intra-op complication- (tick appropriately if other state it)
None
PPH,
DIC
Bladder injury
Gut injury

Hysterectomy done

Estimated blood loss
Postpartum Risk Factors

PPH

Yes

No
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Febrile illness

Yes

No

Duration of catheterization......... hours
Length of Hospital stay post CS.........days

Indication for re-admission:

Diagnosis
OUTCOMES
Length of days before readmission...... days

Readmission vitals

BP....... mmhg

Pulse...... beats per minute

Temp...... °c

Respiratory rate...... breaths per minute

Intervention during readmission
Antibiotics administered--(tick appropriately)
Yes

No

Surgery--(tick appropriately)

Repeat ex-lap
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Wound debridement

Hysterectomy

Incision and drainage
ICU admission

Blood transfusion (......... units)

Length of readmission stay.....

Outcome- (tick appropriately)
Discharged home

Mortality

..o gdays
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APPENDIX 2: DUMMY TABLES

1. Distribution of descriptive characteristics of women studied to assess risk factors

associated with readmission post cesarean section at KNH

Social Demographics

[%]| ChiSquare (A\)| P-value
Maternal Age less than 19 years [ ]
Bracket Between 20-34 years ]
More than 35 years [ ]
Marital Status Single [ ]
Married [ ]
Divorce ]
Widow [ 1]
[ ]
level of Education None
Primary [ ]
Secondary [ ]
Tertiary [ ]
Parity 0 [ ]
1--4 []
> 5 [ ]
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Clinical information

Correlation with

Clinical information Frequency [90] Readmission

Number of ANC VISTS | None [
1-4 I
>4 1

Anemia (Hb at

admission) mean

Hypertension Chronic hypertension [ 1]
Pre-eclampsia [ ]
Eclampsia [ ]

Diabetes Gestational DM
Known DM

Chorioamnionitis NO
YES

Premature rupture of NO

membranes YES

Duration of rupture of | <18hrs

membranes >18hrs

Onset of labour Spontenous
Induced
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Number of previous CS [None

scars
1
>1

Nature of CS Emergency
Elective

Type of abdominal skin

Pfannenstiel

incision

SUMI
Intra-operation NONE
complications

YES

PPH(proportions)
Fever
Length of urethral <72 hours
catheterization

>72 hours
Length of hospital stay 3 days

3-7 days

>7days
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APPENDIX 3:

STUDY
__ BUDGET AND

Supplies and material 3500 JUSTIEICAT
Research assistant 20000
Statistician 30000
Total 53500

supplies and materials are the stationary to be used data entry forms and pens required to collect
the data. The data entry forms are photo copied at 3ksh per page (3*340*3) and pens cost 20ksh
per pen (3*20) and other consumables.

The salary of the research assistant also includes transport and meals for the duration of data
collection.

The analysis to be done by the statistician has been stated at 30,000ksh
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APPENDIX 4: STUDY TIME LINE

Concept

development

Proposal
development

Ethical

approval

Data

collection

Data analysis

Result
presentation,
dissemination

and close out
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