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Abstract

Cesarean section (CS) rates have risen dramatically over
the past 2 decades at Ebeye Hospital, located in the
Republic of the Marshall Islands. This study aimed to (1)
determine the CS rate from 2003-2023 and (2) among
2023 CS cases, determine stated indications for each CS,
and evaluate if each CS had appropriate clinical
documentation to justify the CS within the medical
record in accordance with WHO guidance. The Ebeye
Hospital Maternal and Child Health (MCH) clinical registry
was used to determine CS rates from 2003-2023 and
paper chart reviews were conducted for all 2023 CS
cases. The CS rate at Ebeye Hospital has increased from
3% in 2003 to 29% in 2023. Among 217 total deliveries
performed at Ebeye Hospital from January to December
2023, 29% (n=62) were CS births. Of these, 63% lacked
clinical documentation in the medical record to support
the CS. The most common indications lacking clinical
documentation within the medical record to support the
CS included repeat CS (n=13), fetal distress (n =6), and
preeclampsia/eclampsia (n=8). Planned CS cases
accounted for 72% of cases lacking clinical
documentation to support a CS. Within medical records,
key deficiencies in clinical documentation to justify the
CS included missing or incomplete documentation of
cardiotocograph, partographs, amniotic fluid
assessments, and clinical histories such as prior CS
delivery details. Strengthening clinical documentation is
critical to improving maternal and neonatal outcomes
in Ebeye. These findings support the need for targeted
clinical training and quality assurance measures in
obstetric care at Ebeye Hospital.

Abbreviations and Acronyms

AFI = amniotic fluid index

CS = cesarean section

CTG = cardiotocograph

CPD = cephalopelvic disproportion

LMIC = low to middle income country
MCH = maternal and child health

TOLAC = trial of labor after cesarean

RMI = Republic of the Marshall Islands
VBAC = vaginal birth after cesarean section
WHO = World Health Organization

Introduction

The Republic of the Marshall Islands (RMI) is an indepen-
dent nation with a Compact of Free Association with the
United States, located in the northern Pacific Ocean be-
tween Hawai’i and Australia. RMI comprises 2 island chains
spanning 750000 square miles of ocean, with only 70
square miles of land. There are 29 atolls and 5 islands, of
which 24 are inhabited, with a total population of 42418.1
About 23% of the population resides on Kwajalein Atoll,
with most residents living on the island of Ebeye.! Ebeye
is one of the most densely populated places in the world,
with 8416 people living on 0.14 square miles.! RMI has a
young population (41% are under 18 years of age) and high
total fertility rate (3.4 children per woman of child-bearing
age).12 Fewer than half (43%) of adults aged 25 years and
older in the RMI have a high school degree or higher, and
the median household income is $10846.1,3

Ebeye Hospital, situated on Ebeye Island, has 60 beds in-
cluding 11 in the maternity ward. Approximately 200 de-
liveries occur annually that are attended by 5 midwives, 1
obstetrician, and several nurses providing care in the ma-
ternity ward.* RMI is characterized by high rates of mater-
nal mortality (229.1 per 100000 live births), severe mater-
nal morbidity (351.5 per 10000 delivery hospitalizations),
and neonatal mortality (16.6 per 1000 live births) compared
to the US (23.2, 100.3, and 3.5, respectively).2 Over the past
2 decades, the proportion of deliveries by cesarean sec-
tion (CS) has increased at Ebeye Hospital, raising concerns
about the potential overuse of CS.4

While CS delivery can be lifesaving in some circum-
stances, performing a CS without clear indications creates
additional risks, some of which may extend many years be-
yond delivery and affect the health of mothers, their chil-
dren, and future pregnancies.>7 A systematic review ex-
amining maternal and perinatal mortality and morbidity
associated with CS in low and middle-income countries
(LMICs) found that maternal and perinatal deaths following
CS are disproportionately high in LMICs.® Additionally,
long-term increased risk of certain conditions including
respiratory disease and obesity among children born by CS
is well established.%10

Efforts to improve maternal and perinatal outcomes fo-
cus on ensuring access to safe CS where needed and pro-
moting appropriate use of the procedure.!l Although the
optimal percentage of deliveries requiring CS may vary by
population characteristics, the World Health Organization
(WHO) states that when CS rates rise towards 10% across



Table 1. Clinical Documentation Requirements Used for Chart Review to Meet WHO Guidelines by Cesarean Section

Indication, Ebeye Hospital, 2023

Stated Reason
for Cesarean
Section (CS)

Clinical Documentation Requirements (Adapted from WHO Guidance)

Cephalopelvic
Disproportion/
Obstructed
Labor

assisted delivery if appropriate.

Diagnosis documented in clinical notes; prolonged or lack of labor progress recorded; partograph showing
failure to progress; documentation of attempted labor management such as oxytocin augmentation or

Fetal Distress

Abnormal fetal heart rate patterns (eg, bradycardia, tachycardia, or decelerations); meconium-stained
amniotic fluid; fetal monitoring records; documentation of clinical interventions such as maternal
repositioning or oxygen administration; clinical decision recorded for emergency delivery.

Preeclampsia/
Eclampsia

Elevated blood pressure (2140/90 mmHg or severe 2160/110 mmHg); laboratory findings such as proteinuria
or abnormal liver/kidney function; clinical symptoms (headache, visual disturbances, seizures); documented
decision for delivery due to maternal or fetal risk.

Oligohydramnios

Ultrasound documentation showing reduced amniotic fluid (AFI <5 cm or deepest pocket <2 cm); fetal well-
being assessment; documentation of clinical concerns such as fetal compromise or growth restriction.

Prolonged Documentation of labor duration exceeding accepted thresholds (22 hours in multiparas, 23 hours in

second stage of primiparas, longer if epidural); partograph or delivery notes showing lack of descent despite adequate

labor contractions; documentation of attempted interventions such as instrumental delivery (vacuum/forceps) or
oxytocin augmentation; clinical decision recorded for CS delivery.

Multiple Ultrasound confirming multiple pregnancy; documentation of fetal presentation; assessment of potential

Gestation complications requiring cesarean delivery.

Repeat Cesarean Documentation of prior cesarean indication; clinical evaluation of suitability for trial of labor after cesarean

Section (TOLAC); documentation of risks such as scar tenderness or suspected uterine rupture if labor attempted.

Abnormal Fetal
Presentation
(Breech or
Transverse)

Clinical examination or ultrasound confirming fetal position; documentation of risks associated with vaginal
delivery; documentation of decision for cesarean delivery.

the population, there is a reduction in maternal and new-
born deaths, however when CS rates go above 10% there is
no evidence of further reduction in maternal and newborn
deaths.® Global rates of CS vary widely, from 0.6% in South
Sudan to 55.5% in Brazil.12

WHO has developed several obstetric resources to help
doctors and midwives manage complications during preg-
nancy and childbirth, deliver appropriate intrapartum care,
prevent and treat pre-eclampsia and eclampsia, and classify
CSs.613-15 The current study aimed to (1) determine the
CS rate from 2003-2023, and (2) examine the stated indi-
cations for CS cases at Ebeye Hospital in 2023 to evaluate
if each CS had appropriate clinical documentation in the
medical record to justify the CS in accordance with WHO
guidance.

Methods

The Ebeye Hospital Maternal and Child Health (MCH) clin-
ical registry and an electronic spreadsheet containing
records of all births were used to calculate annual CS rates
from 2003-2023.

This study also employed a retrospective medical chart
review of paper-based patient medical charts to assess clin-
ical documentation to support a CS according to WHO
guidelines for every CS performed at Ebeye Hospital in
2023. A list of required clinical documentation was devel-
oped as part of a structured chart review checklist and was
informed by guidance from several obstetric resources au-
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thored by WHO.613-15 A table of required clinical docu-
mentation used for the chart review is presented in Table
1. Each CS case from 2023 was systematically evaluated
by a team of 2 clinicians, and documentation was catego-
rized as either meeting (“appropriate clinical documenta-
tion”) or not meeting chart review checklist criteria (“inad-
equate clinical documentation”). If clinical documentation
was missing, the specific type of clinical documentation
was noted and summarized.

Data reviewed included specific patient details such as
name, patient ID number, age, gravidity, parity, date of de-
livery, gestational age at delivery, maternal comorbidities
(eg, hypertension, diabetes), and primary stated indication
for CS (eg, cephalopelvic disproportion [CPD], fetal distress,
preeclampsia), as well as any secondary indications (if ap-
plicable). Each CS was also classified as being a planned CS
or an emergency CS based on notes in the medical record.
For each CS, clinical documentation to support the stated
indication was sought with reference to the chart review
checklist previously mentioned.

Ethics review and approval was obtained from the Min-
istry of Health and Human Services, Republic of the Mar-
shall Island management, the Republic of the Marshall Is-
lands Institutional Review Board, and the Fiji National
University College Human Health Research Ethics Commit-
tee (CHHRC).
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Figure 1. Proportion of Births Delivered by Cesarean Section, Ebeye Hospital, 2003-2023

Table 2. Overview of Cesarean Section (CS) Cases by
Maternal Age Group and Parity, Ebeye Hospital, 2023
(N=62)

Maternal CS Performed
Characteristic N (%)
Age Group (years)
<20 12 (19%)
21-34 42 (68%)
>35 8(13%)
Parity
1 19 (31%)
2-4 31(50%)
>5 12 (19%)
Total 62
Results

The proportion of births delivered by CS increased from 3%
in 2003 to 29% in 2023 with the most drastic shift occurring
between 2006 (0%) to 2007 (14%) (Figure 1). A total of 62
CS deliveries were performed at Ebeye Hospital in 2023, and
most of these CS patients were between 21 and 34 years of
age (68%, n=42) and primiparous (31%, n=19) or had a par-
ity between 2 and 4 (50%, n=31) (Table 2).

The most documented clinical indications for CS in-
cluded fetal distress (27%, n=17), repeat CS (21%, n=13),
and preeclampsia or eclampsia (18%, n=11) (Table 3). Of all
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CS cases, 39 (63%) were lacking clinical documentation in
the medical record to support the CS according to chart re-
view guidelines (Table 1). Among the 39 CS cases lacking
clinical documentation, 28 (72%) were planned cesarean
sections (Table 4).

Among the 13 cases listed as repeat CS, none had ap-
propriate clinical documentation to support CS (Table 4).
Specifically, the following required clinical documentation
was missing across all repeat CS cases: (1) documentation
of prior CS indication, (2) a documented discussion be-
tween the provider and the patient about the risks of repeat
CS versus trial of labor after cesarean (TOLAC), and (3) a
clinical explanation for why TOLAC was not recommended
in the current pregnancy.

Among the 6 CS cases attributed to fetal distress that
were lacking clinical documentation, items missing in-
cluded partograph data, CTG findings, and clear notes jus-
tifying emergency intervention. Similarly, of the 8 cases
involving preeclampsia/eclampsia that lacked clinical doc-
umentation to support CS, missing items included vital
signs monitoring, laboratory investigations (eg, protein-
uria, liver enzymes), and documentation of attempted med-
ical management.

Other indications such as abnormal fetal presentation
(n=5), oligohydramnios (n=3), and multiple gestation (n=1)
lacked clinical documentation such as missing imaging,
growth monitoring, or fetal assessment (Table 4).
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Table 3. Stated Clinical Indications for All Cesarean Section (CS) Cases and Proportion with Inadequate Clinical
Documentation to Support Cesarean Section, Ebeye Hospital, 2023 (N= 62)

Clinical Indication Total CS With inadequate clinical documentation to support CS
N (%) N (%)3
Fetal distress 17 (27%) 6 (35%)
Repeat cesarean section 13(21%) 13 (100%)
Preeclampsia / Eclampsia 11(18%) 8(72%)
Abnormal Fetal Presentation (Breech or Transverse lie) 7 (11%) 5(71%)
Oligohydramnios 6(10%) 3(50%)
Prolonged second stage of labor 2 (3%) 1(50%)
Multiple gestation 2 (3%) 1(50%)
Cephalopelvic disproportion (CPD) 2 (3%) 2 (100%)
Cord prolapse 1(2%) 0 (0%)
Uterine rupture 1(2%) 0 (0%)
Total 62 (100%) 39(63%)

3Percentage is based on the number of CS with that clinical indication

Discussion

This study first examined CS deliveries at Ebeye Hospital
from 2003 - 2023 and found that the CS rate has increased
10-fold with the most dramatic increase from 2006 — 2007.
Then, 2023 clinical records were reviewed to assess whether
clinical documentation was present to support use of CS.
The CS rate in 2023 was 29% and the findings from this
study indicate that 63% (n=39) of the 62 CS cases reviewed
lacked clinical documentation in the medical record to sup-
port the CS. This high proportion of CS deliveries lacking
clinical documentation highlights challenges in either deci-
sion-making and/or documentation practices at the facility.

The CS rate in Ebeye is high compared to other Pacific
Island countries for which data are available. A 2023 study
reported CS rates of 13.2%, 4.7%, 10.9%, 12.2%, and 12.5%
in Fiji, Vanuatu, Tonga, Palau, and Cook Islands, respec-
tively.16 Given the similar health system challenges of
these Pacific Island nations, it is unclear why the rate of CS
in Ebeye is so high and warrants further investigation.

The most recorded indications for CS in this study were
fetal distress, previous cesarean delivery, and preeclampsia/
eclampsia. However, critical clinical documentation was
frequently lacking. Many charts had no partographs, CTG
readings, ultrasound evidence, or laboratory results to sup-
port the diagnosis. Notably, none of the patients with prior
CS delivery (n=13) had clinical documentation regarding
the reason for the initial CS, TOLAC, or records of coun-
seling on delivery options. This reflects a significant depar-
ture from WHO guidelines which emphasize comprehen-
sive assessment, informed consent, and documentation as
part of evidence-based intrapartum care.!# The absence of
these elements could create a missed opportunity to sup-
port safer, more individualized care.

Similar findings have been reported in low-resource set-
tings where cesarean delivery is commonly overused due to
limited diagnostic tools, unreliable fetal monitoring, staff
shortages, and clinical uncertainty.!” In Tanzania, a similar

HAWAI'T JOURNAL OF HEALTH & SOCIAL WELFARE, SEPTEMBER 2026, VOL 85, NO 9

hospital audit revealed that many cesarean sections were
performed under doubtful indications.!® A global review
also found that unnecessary surgical procedures including
cesarean delivery, are widespread across LMICs, with
overuse frequently driven by provider anxiety, lack of stan-
dardized guidelines, and system-level barriers.1 Although
cesarean section can be a life-saving intervention, inappro-
priate or poorly justified use significantly increases the risk
of maternal hemorrhage, infection, longer recovery, and se-
rious complications in future pregnancies such as uterine
rupture and placenta accreta spectrum. 12

This study highlights the need for strengthened clinical
governance and quality assurance mechanisms at Ebeye
Hospital. Improved provider training on WHO guidelines,
consistent use of labor monitoring tools, and clear doc-
umentation of protocols are essential. Additionally,
strengthening antenatal and intrapartum care including
timely referrals, supervision, and use of checklists may help
to reduce the rate of emergency and unnecessary surgical
deliveries.

Limitations of this study include its retrospective design
and reliance on chart documentation, which may not cap-
ture verbal clinical reasoning or undocumented -care.
Nonetheless, absence of clinical documentation remains a
significant concern, particularly when making irreversible
decisions such as CS delivery.

Conclusion

In conclusion, this study highlights a substantial gap in
clinical documentation to support cesarean sections at Eb-
eye Hospital. Targeted interventions to improve clinical
documentation are urgently needed. Promoting adherence
to global standards may reduce unnecessary surgical inter-
ventions and improve maternal and newborn outcomes in
the Republic of the Marshall Islands.
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Table 4. Planned Cesarean Section (CS) Rates and Details on Missing Clinical Documentation by CS Indication Among
CS Cases Lacking Clinical Documentation to Support CS (N=39), Ebeye Hospital, 2023

CSwith Planned CS
inadequate among those
CS Indication documentation with Inadeql{ate Details on missing clinical documentation
to support CS documentation
N to support CS
N (%)
No partograph or labor progress monitoring, incomplete
Fetal Distress 6 5(83%) records of induction agents and dosages, missing labor
progression notes, and missing CTG tracings.
Re'peat Cs: . No documentation of labor dystocia using a partograph,
Failure of trial of 5 . ; .
8 8 (100%) showing lack of progress despite active management, and no
labor after .
. CTG documentation.
previous CS
Repeat CS: No documentation of patient’s delivery history and no
Planned Repeat 5 5(100%) assessment of eligibility for VBAC including scar integrity and
CS contraindications.
No documentation of blood pressure monitoring, no lab results
. (eg, proteinuria, liver enzymes), no evidence of attempted
Preeclampsia / o - X
Eclampsia 8 4 (50%) medical management (eg, magnesium sulfate,
antihypertensives), and no documentation of efforts to stabilize
maternal condition before surgery.
Abnormal Fetal
Presentation o Missing ultrasound reports and clinical notes to confirm
5 2 (40%) .
(Breech or presentation.
Transverse Lie)
. . No documentation of amniotic fluid levels (eg, AFI), no
O, 'y ’
Oligohydramnios 8 3(100%) partograph or CTG, and incomplete labor monitoring.
No recorded use of a partograph to track cervical dilation, fetal
Prolonged - "
o descent, or uterine contractions. Although CTG was
second stage of 1 0 (0%) iomall T !
labor occasionally noted, no CTG tracings or documented
interpretations were attached to the charts.
Multiple 1 1(100%) Incomplete documentation of fetal presentation and growth, no
Gestation ° ultrasound or labor monitoring records, and no CTG.
Cephalopelvic No documentation of labor dystocia using a partograph,
Disproportion 2 0 (0%) showing lack of progress despite active management, and no
(CPD) CTG.
39 28 (72%)

AFl=amniotic fluid index, CPD=cephalopelvic disproportion, CTG=cardiotocograph, VBAC=vaginal birth after cesarean section
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