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Key Findings

n Implementation of obstetric surveillance through a
network of reporting clinicians and implementers
is feasible in a setting like Ethiopia.

n The introduction of regional obstetric surveillance
combining mortality and morbidity data may help
to improve care by providing more robust, rapid,
and context-sensitive data collection.

Key Implications

n Establishing obstetric surveillance in low-
resource settings requires addressing challenges
related to poor medical recordkeeping and re-
porting, as well as capacity-building among
clinicians and policymakers to generate and use
research evidence locally.

n Involving practicing clinicians, decision-makers,
and implementers from the onset is essential for
successful implementation and sustainability, and
including morbidity data rather than focusing on
deaths alone could enhance their participation.

n Ministries of health, professional societies, and
academic institutions should actively participate in
implementing nationwide obstetric mortality and
morbidity surveillance, which could strengthen the
current approaches to maternal and perinatal
death surveillance and response followed by
these stakeholders.

ABSTRACT
Background: Although the majority of maternal deaths and com-
plications occur in low-resource settings, almost all existing strong
registration and confidential enquiry systems are found in high-
resource settings. We developed and piloted the Ethiopian
Obstetric Surveillance System (EthOSS), based on the successful
United Kingdom Obstetric Surveillance System (UKOSS) method-
ology, in 3 regions in Ethiopia to improve ongoing surveillance
and tracking of maternal morbidities and deaths, as well as con-
fidential enquiry, compared to the currently used maternal death
surveillance and response program in Ethiopia.
Methods: We launched the EthOSS monthly case notification sys-
tem in 13 hospitals in eastern Ethiopia in April 2021. Study
participants included women admitted to the hospitals from
April to September 2021 with major adverse obstetric condi-
tions during pregnancy, childbirth, or within 42 days of termina-
tion of pregnancy. Designated clinicians at the hospitals used a
simple online system to report the number of cases and maternal
deaths monthly to the EthOSS team. We present findings on the
incidence and case fatality rates for adverse conditions included
in the EthOSS.
Results: Over the 6-month pilot period, 904 women with at least
1 EthOSS condition were included in the study, of whom 10 died
(case fatality rate, 1.1%). Almost half (46.6%, 421/904) sus-
tained major obstetric hemorrhage, 38.7% (350/904) severe
anemia, 29.5% (267/904) eclampsia, 8.8% (80/904) sepsis,
and 2.2% (20/904) uterine rupture. To enable care improvement
alongside surveillance, the local committee received training on
confidential enquiry into maternal deaths from internal and exter-
nal experts.
Conclusions: In this facility-based project, data on severe ad-
verse obstetric conditions were captured through voluntary
reporting by clinicians. Further analysis is essential to assess the
robustness of these data, and confidential enquiry into maternal
deaths for specific cases is planned to investigate the appropri-
ateness of care.

BACKGROUND

Although the majority of maternal deaths and com-
plications occur in low-resource settings, almost all

existing strong registration and confidential enquiry sys-
tems are found in high-resource settings.1,2 Robust ob-
stetric surveillance systems in high-resource settings are
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generally acknowledged to contribute to im-
proved understanding of maternal ill-health.3–5

As one of the first such systems, the UK Obstetric
Surveillance System (UKOSS) was established in
2005 to better understand the pathophysiology
and clinical management of severe pregnancy-
related disorders in the United Kingdom.4 The
Netherlands Obstetric Surveillance System fol-
lowed in 2011 with national estimates of eclamp-
sia and cardiac arrest.6,7

These high-income country surveillance sys-
tems are collaborating with the International
Network of Obstetric Survey Systems, but low-
and middle-income countries have been absent
from this collaboration. By adapting the UKOSS
methodology, the first pioneer obstetric surveil-
lance system in a settingwith a high burden ofma-
ternal mortality and morbidity was initiated in
2015 in the Indian state of Assam (IndOSS-
Assam), a novelty in a low- and middle-income
country.8 In a 6-month feasibility study, it was
shown that establishing obstetric surveillance was
indeed feasible,8,9 and this program has now been
expanded to 3 other regions in India.10

UKOSS has always worked closely with the
United Kingdom’s Confidential Enquiry into
Maternal Deaths (CEMD) program.We postulated
that directly combining a confidential enquiry into
severe maternal outcomes with obstetric surveil-
lance that continuously tracks women with such
outcomes may catalyze a process of translating ev-
idence into concrete actions to improve care.11

Understanding the pathways leading to severe
maternal outcomes, includingmaternal mortality,
will enable options for prevention and early man-
agement. Given the continued extremely high
burden of pregnancy-related illness in sub-
Saharan Africa, it is imperative to establish robust
obstetric surveillance combined with effective
confidential enquiry.

In late 2014, although Ethiopia introduced the
maternal death surveillance and response (MDSR)
program as part of the accelerating maternal mor-
tality reduction strategy in accordance with World
Health Organization guidance,12,13 the MDSR
focused on identifying maternal deaths only. Un-
fortunately, the MDSR was shown to capture less
than 10% of all expected maternal deaths.14,15 It

has recently been proposed that health workers’
and managers’ fears of being blamed and shamed
as part of the often-identifiable, facility-based
MDSR implementation have contributed to this
underreporting.16

To overcome these challenges, we felt that on-
going surveillance or tracking ofmaternalmorbid-
ities in addition to deaths might be beneficial for
several reasons: (1) it may remove some of the
sensitivities surrounding reviews of maternal
deaths only, (2) it may more robustly and swiftly
evaluate the impact of local interventions and fa-
cilitate a quick “learning system” at the local level,
and (3) it may ultimately facilitate a women-
centered approach by including survivor perspec-
tives on maternity care. In addition, we believed
that our ultimate aim of arriving at context-specific,
facility-based quality improvement required more
detailed data, enhanced local ownership, and a clos-
er link to the local professionals through local confi-
dential enquiry than is currently achieved through
the MDSR. Moreover, where the MDSR aims to
identify all maternal deaths, including those at the
community level, we focused on facility-based com-
plications and deaths to enable improved care at the
facility level.

With the intention of piloting the feasibility of
a regionally tailored obstetric surveillance system
combined with CEMD in a low-resource setting
in sub-Saharan Africa, the Ethiopian Obstetric
Surveillance System (EthOSS) project was initiat-
ed in 2020 through a collaboration of Haramaya
University, the National Perinatal Epidemiology
Unit at the University of Oxford, Leiden University
Medical Centre, and the University Medical Centre
Groningen. In this article, we present the process of
initiating the EthOSS project and preliminary find-
ings from the pilot.

DEVELOPMENT OF THE ETHIOPIAN
OBSTETRIC SURVEILLANCE SYSTEM

We implemented the EthOSS by considerably
adapting the UKOSS methodology to suit the
Ethiopian context for surveillance of major ad-
verse obstetric conditions, as was previously done
in India for the IndOSS-Assam.8 Details of the
UKOSS methodology and its adaptation in Assam
have been described elsewhere.3,8 Following the
IndOSS-Assam example, and keeping in mind the
desired principle to incorporate confidential enquiry
into the surveillance system, the initiation of the
EthOSS comprised 4 main activities: (1) establish a
steering committee, (2) establish priority conditions
for reporting, (3) pilot a case notification system in
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participating hospitals, and (4) implement training
on CEMD.

Establish a Steering Committee
We established a multidisciplinary steering com-
mittee to oversee project implementation and pri-
oritize the conditions included in the surveillance
platform. Criteria for membership on the commit-
tee considered experience, professional mix, re-
gional representation, and representation from all
care levels and academia. A letter was sent to the
Federal Ministry of Health (MOH), Ethiopian
Society of Obstetricians and Gynaecologists, and
Ethiopian Midwifery Association asking them to
nominate 1 steering committee member.

The 18-member committee included national
representatives from the MOH, Ethiopian Society
of Obstetricians and Gynaecologists, Ethiopian
Midwifery Association, and Professional Association
of Emergency Surgery Officers of Ethiopia, as well as
local authorities including heads of regional health
bureaus in included regions; practitioners (consul-
tant obstetricians, senior midwives, and critical care
specialists); and academics. Included among these
are 3 EthOSS investigators based at Haramaya
University, with the first author serving as
secretary.

Over the study period, 3 steering committee
meetings were planned to oversee the project im-
plementation. Two meetings were successfully
held, and the final meeting is scheduled for later
in 2023 at the end of the project period. The
EthOSS research team frequently updated the
committee chair on the ongoing project imple-
mentation through emails and regular progress
reports.

Establish Priority Conditions for Reporting
We selected conditions to be included in the
EthOSS surveillance by identifying the major
causes of maternal deaths from the annual MDSR
reports, combined with suggestions and ratings by
representatives from the participating hospitals
during the project launch. Attendants of the proj-
ect launching ceremony included steering com-
mittee members, as well as medical directors and
chief executive officers of respective hospitals,
a senior midwife, and a senior obstetrician-
gynecologist. During the launch ceremony, a list of
the major adverse obstetric conditions from the
MDSR reports and other sources was presented.
Attendees were asked to rate which of these condi-
tions should be monitored under the EthOSS con-
sortium—the network of participating hospitals,

hospital clinicians, EthOSS investigators, and re-
gional and zonal health bureau heads that work to-
gether to attain the EthOSS goals—and in which
order of importance.

The rated conditions from the launch meeting
were presented at the first steering committee
meeting 3 weeks later. Considering burden and
case fatality rates, simplicity of identification, and
potential for improvement in outcomes, the steer-
ing committee thenmade the final selection of the
conditions to include in the surveillance. No speci-
fic weighting was applied. The final selection by
the steering committee was accepted by the
broader EthOSS consortium.

For several years, obstetric hemorrhage, hy-
pertensive disorders of pregnancy, sepsis, and ane-
mia have remained the leading causes of maternal
deaths in Ethiopia.12,14,15 In addition to these con-
ditions, we reported other severe maternal out-
comes in eastern Ethiopia to be associated with
these conditions.17 As such, the steering commit-
tee prioritized 5 conditions to be included in the
EthOSS surveillance: major obstetric hemorrhage,
eclampsia, uterine rupture, maternal sepsis, and
severe anemia. We summarize working defini-
tions for each condition in Table 1.

Pilot a Case Notification System in
Participating Hospitals
The decision was made to include all 13 hospitals
in eastern Ethiopia in the piloting phase of the
EthOSS. Because the region consisted of hospitals
ranging from district hospitals located in rural
towns to a tertiary academic center in an urban
setting, such inclusion was hypothesized to enable
the documentation of important lessons pertain-
ing to the referral system between facilities as a
prerequisite for nationwide scale-up. The partici-
pating hospitals are located in the Harari Region,
Dire Dawa City Administration, and 2 zones from
Oromia National Regional State (East and West
Hararghe Zones) (Figure 1).

Under the supervision of the steering commit-
tee, we launched the EthOSS monthly case notifi-
cation system in 13 hospitals in April 2021. To
avoid overburdening the reporting clinicians, we
employed a simple online case notification form
(Figure 2).

Once the designated facility-based EthOSS
coordinators sent the number of cases from each
condition, EthOSS data collectors were dispatched
to respective hospitals to collect more detailed in-
formation. Facility-based coordinators were en-
couraged to register women with any of the

Wehypothesized
that including
district hospitals
and a tertiary
academic center
would enable
documentation of
lessons pertaining
to the referral
system between
facilities as a
prerequisite for
nationwide scale-
up.

Using the Ethiopian Obstetric Surveillance System to Monitor Maternal Outcomes www.ghspjournal.org

Global Health: Science and Practice 2023 | Volume 11 | Number 2 3

http://www.ghspjournal.org


TABLE 1. Working Definitions of Obstetric Conditions Included in the Ethiopian Obstetric Surveillance System Pilot Study, April 21–
September 21, 2021

Conditions Definitions

Obstetric hemorrhage Excessive bleeding (usually related to pregnancy) in a parturient (includes both antepartum and postpartum
hemorrhage)

Antepartum hemorrhage Bleeding from or into the genital tract, occurring from 28þ0 weeks of pregnancy and before the birth of the
baby

Postpartum hemorrhage Excessive bleeding (more than 500 mL for vaginal delivery and 1,000 mL for cesarean delivery) following
the birth of a baby

Eclampsia Diastolic blood pressure ≥90 mm Hg or proteinuria þ3 and convulsion or coma15

Uterine rupture Complete rupture of uterus during labor and/or confirmed later by laparotomy15

Sepsis Clinical sign of infection and 3 of the following: temperature >38°C or respiration rate 20/min, pulse rate
>90/min, white blood count >12,00015

Severe anemia Hemoglobin <7mg/dl15

FIGURE 1. Ethiopian Obstetric Surveillance System Hospital Study Sites

Abbreviation: HFSUH, Hiwot Fana Specialized University Hospital.
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EthOSS conditions in the EthOSS logbook daily and
report these monthly using the online EthOSS sys-
tem.When hospital coordinators were away or oth-
erwise not on duty, a replacement coordinator was
identified.

Each registry within the EthOSS logbook con-
sists of the patient’s name, EthOSS condition, and
medical registration number to facilitate later re-
trieval of medical records for data collection. The
EthOSS research team provided on-site supervision
and supported hospital coordinators with any chal-
lenges in the implementation process. The overall
data reporting was complemented by monthly
reminders through phone calls and text messages
andquarterly supervisory visits by theEthOSS team.

Implement Training on CEMD
The final activity was the initiation of CEMD to
identify the causes and preventability of maternal
deaths and to recommend areas of improvement.
We established a CEMD committee that included
members with varied professional backgrounds:
facility managers, obstetrician-gynecologists, critical
care physicians, anesthesiologists, midwives, and
emergency obstetric and surgical officers (cadres of
associate clinicians).

METHODS
Study Participants
All women admitted in public hospitals in east-
ern Ethiopia—Harari Region, Dire Dawa City

Administration, East Hararghe and West Hararghe
zones of Oromia Region—constituted the source
population for this study. Of these, women who
developed obstetric hemorrhage, eclampsia, uter-
ine rupture, sepsis, and severe anemia during
pregnancy, childbirth, or within 42 days of termi-
nation of pregnancy in hospitals with maternity
units from April 2021 to September 2021 com-
prised the study population.

Data Collection
Trained EthOSS research assistants based at
Haramaya University conducted monthly field
visits to respective hospitals to collect detailed
data pertaining to reported cases. The research
assistants received training from the first investi-
gator on the obstetric surveillance system, objec-
tives of the EthOSS, and common data sources.
Data were collected online using the KoBo
Toolbox, an open-source suite of tools for data col-
lection and analysis.

From April to September 2021, data were col-
lected on a standard data abstraction sheet adapted
from UKOSS studies, national MDSR forms, and
other literature.3,5 This sheet contained information
on socioeconomic characteristics, obstetric and
medical history, and conditions present upon ad-
mission, as well as specific interventions andman-
agement applied and maternal and perinatal
outcomes. The abstraction sheet was divided
into 2 parts: general and case-specific conditions.

FIGURE 2. Ethiopian Obstetric Surveillance System Monthly Reporting Card
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Responses to general questions were recorded for
every included case. Case-specific questions collect-
ed information for each adverse obstetric condition:
obstetric hemorrhage, eclampsia, uterine rupture,
sepsis, and severe anemia. Details pertaining to the
abstraction sheet, adverse obstetric conditions under
surveillance, study protocol, and other project mat-
ters will be publicly available on the forthcoming
EthOSS website.

Data Management and Analysis
All collected data were checked for complete-
ness and consistency by the EthOSS investiga-
tors before exporting to Stata 13 (StataCorp) for
analysis. Summary figures are presented using
frequencies and percentages with 95% confi-
dence intervals.

Ethical Approval
The EthOSS protocol was reviewed and approved
by the Institutional Health Research Ethics Re-
view Committee (Ref No. IHRERC/024/2021) of
the College of Health and Medical Sciences of
Haramaya University, Ethiopia, and the University
of Oxford’s Oxford Tropical Research Ethics
Committee (OxTREC Reference 530-21). Before

data collection, medical directors of respective
hospitals and heads of obstetrics and gynecology
wards gave their informed consent. While facility
identifiers were registered on the EthOSS logbook
for tracing cases and other administrative pur-
poses, personal or facility identifiers were not en-
tered into the database.

RESULTS
Pilot of Data Registration System
All 13 invited hospitals in the region consented
and were included in the EthOSS consortium
(Figure 1 and Table 2). From April 1, 2021 to
September 30, 2021, a total of 17,317 live births,
904 women with at least 1 EthOSS condition, and
10 maternal deaths were reported through the
platform. The most common EthOSS conditions
reported were major obstetric hemorrhage (46.6%;
421/904), severe anemia (38.7%; 350/904), and
eclampsia (29.5%; 267/904). The overall case fatali-
ty rate (CFR)was 1.1%,with sepsis having the high-
est CFR (2.5%) (Table 3). Although severe anemia
was the second most common EthOSS condition
reported, more than a third of these cases were also
associated with (major or minor) obstetric hemor-
rhage (Figure 3).

TABLE 2. Characteristics of Hospitals in the Ethiopian Obstetric Surveillance System Consortium During the Pilot Study, April 21–
September 21, 2021

Hospital Name Category/Level Location (Town) Most Senior Cliniciana Total Live Birthsb

HFSUH Tertiary (academic) Harar Obstetrician 2,145

Dil Chora Referral Dire Dawa Obstetrician 2,053

Chiro General Chiro Obstetrician 2,152

Gelemso General Gelemso Obstetrician 2,222

Bisidimo General Bisidimo IESO 678

Dedar General Dedar IESO 706

Jugel General Harar Obstetrician 1,098

Garamuleta General Girawa IESO 1,066

Haramaya General Haramaya Obstetrician 2,220

Hirna Primary Hirna IESO 884

Asabot Primary Mieso IESO 401

Sabian General Dire Dawa IESO 1,078

Chelenko Primary Chelenko IESO 614

Total 17,317

Abbreviations: HFSUH, Hiwot Fana Specialized University Hospital; IESO, integrated emergency surgical officer.
a The most senior clinician attending a patient in obstetrics and gynecology.
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All consenting hospitals successfully returned
the monthly EthOSS reporting cards. Some hospi-
tal coordinators sent their reports on time, while
others required several reminders by phone.
Additional on-site supervision by the EthOSS
team revealed that, in general, EthOSS conditions
were successfully reported, except for sepsis and
severe anemia. The supervision visits consisted of
meeting with hospital coordinators and reviewing
labor, operating room, admission, discharge, and
central intensive care unit registers for cross-

checking.We observed low reporting from gyneco-
logical wards due to the variation in the presence of
separate admission and discharge registers. While
many hospitals use separate admission and dis-
charge registers in the gynecological ward, the ma-
jority of the primary and general hospitals do not
have separate gynecological and obstetric registers
and instead maintain a single register for both
wards. Becausemany registers are physically locat-
ed in the obstetrics ward, women with sepsis and
severe anemia presenting to the gynecological
ward were found to be underreported. Maternal
death surveillance, undertaken under the existing
maternal and perinatal death surveillance and re-
sponse program,18,19 includes immediately taking
the woman’s medical file to the medical director’s
office to prepare for maternal death review and
prevent alterations in the documentation of the
clinical management. As such, most of the deaths
were not captured under the EthOSS platform but
instead through our team’s supervision and in-
cluded accessing the documents kept in medical
directors’ offices.

CEMD Training
As part of reducing maternal deaths from pre-
ventable conditions, we initiated CEMD training
with a 1-day training provided by experts from
the University of Oxford National Perinatal
Epidemiology Unit, Leiden University Medical
Centre, and HaramayaUniversity College of Health
and Medical Sciences. A total of 24 health care
providers—obstetricians, critical care physicians
and nurses, midwives, and emergency surgical offi-
cers—received training on the principles of CEMD,

TABLE 3. Distribution of Ethiopian Obstetric Surveillance System Conditions and Maternal Deaths in Eastern Ethiopia During Pilot
Study, April 21–September 21, 2021

Condition
Cases, No. (%)

(N=904) Incidencea Deaths, No.
Case Fatality Rate,

% (95% CI)

Obstetric hemorrhage 421 (46.6) 24.3 5 1.2 (0.39, 2.75)

Eclampsia 267 (29.5) 15.4 2 0.8 (0.1, 2.68)

Uterine rupture 20 (2.2) 1.2 0 0.0

Sepsis 80 (8.8) 4.6 2 2.5 (0.3, 8.74)

Severe anemia 350 (38.7) 20.2 1 0.3 (0.01, 1.58)

Total 904b (100) 52.2 10 1.1 (0.53, 2.02)

Abbreviation: CI, confidence interval.
a Per 1,000 live births.
b Actual total exceeds 904 because some women had more than 1 EthOSS condition.

FIGURE 3. Concurrent Occurrence of Hemorrhage,
Uterine Rupture, and Severe Anemia in Eastern
Ethiopia
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its method of reporting, and other aspects. As part
of the training, the trainees conducted reviews of 3
maternal deaths and 1 maternal near miss under
supervision. Subsequently, the trainees became
members of the EthOSS CEMD committee. After
the training, the CEMD committee conducted its
first regional chapter meeting to review the mater-
nal deaths reported by the 13 hospitals fromApril 1
to December 31, 2021. Results will be reported in a
subsequent article.

To perform CEMD, the committee assessed
cases from all facilities, which were de-identified
as part of the CEMD process. In this manner, the
introduction of CEMD was not found to overlap
with the MDSR program, which has been in place
since 2014.12 Although both deal with the review
of maternal deaths, their approach and purpose
differ. The MPDSR is a facility-based review of
deaths that occur in the facility or in the community
(verbal autopsy) by a multidisciplinary committee
to identify the cause of the deaths and design an
appropriate response for preventing similar deaths
at that facility or in the community in the future.
In contrast, CEMD focuses onmore general recom-
mendations that come from reviewing deaths that
occur in a specific county, region or country.11

DISCUSSION
Having been successfully piloted, the EthOSS is
now a second pioneer obstetric surveillance system
in low-resource settings, after IndOSS-Assam.8

Given that most obstetric surveillance surveys un-
der the auspices of the International Network of
Obstetric Survey Systems are conducted in high-
income countries,5 this implementation of EthOSS
affirms that it is also possible to perform continuous
tracking at relatively low cost in countries with a
higher burden of mortality and morbidity. As
many maternal mortality and morbidity esti-
mates originate from projections, successful
systems like the EthOSS that present actual
reported data can be of paramount importance in
the countdown to the Sustainable Development
Goal targets for 2030.20,21

Programs like the EthOSS may help overcome
some of the challenges presently identified in the
implementation of theMDSR. The inclusion of se-
vere maternal morbidity or maternal near misses,
which is more common than maternal mortality,
may boost themorale of providers by also generat-
ing positive lessons and identifying “great saves.”
It may also enable relatively rapid regional data
collection necessary for the evaluation of local
interventions. Introducing regional CEMD (as

opposed to the MDSR by which reviews are con-
ducted at the facility level) may help generate
relevant lessons learned by providing a likely truly
de-identifiable assessment.22,23 Moreover, the cal-
culations of facility-based case fatality rates might
be informative to professionals and policymakers
when evaluating which cases may require particu-
lar attention.

By scaling up the program to a national
system, we hope that the EthOSS will become a
powerhouse of data on maternal mortality and
morbidity in Ethiopia. Through generating lessons
from epidemiological data on maternal morbidity
and mortality coupled with robust analysis of
causes and preventability of maternal deaths as
part of the CEMD, the EthOSS will support the
country’s journey to the 2030 targets. By working
with the University of Oxford (where both UKOSS
and Mothers and Babies: Reducing Risk through
Audits and Confidential Enquiries across the UK
are based) and the Leiden University Medical Centre
(where the Netherlands Obstetric Surveillance
System began), the project will deliver significant
capacity-building to those involved in the EthOSS
consortium.

The findings from this study align with the
national findings that obstetric hemorrhage, spe-
cifically postpartum hemorrhage, is the leading
cause of maternal deaths and severe complica-
tions.24 A 2018 study in 2 of the 13 hospitals in
eastern Ethiopia reported obstetric hemorrhage
and (severe pre-) eclampsia as the 2major under-
lying conditions.17 Although anemia is one of the
most frequent EthOSS conditions reported in this
study, more than a third (36.9%) of the cases of
anemia were associated with obstetric hemor-
rhage. Sepsis and severe anemia might have
been underreported, given their reported burden
in previous studies. This underreporting might
partly be explained by more difficult access to
data in gynecological departments.25

We believe that the EthOSS platform func-
tioned relativelywell by capturing all EthOSS con-
ditions, albeit with likely underreporting of some
conditions. In consultation with the hospital man-
agers, we introduced several measures to minimize
underreporting, particularly in gynecological wards.
CoupledwithCEMD, the EthOSS aims to contribute
significantly to improving the Ethiopian health sys-
tem. Identification of health system deficiencies will
enable the planning and implementation of health
system strengthening and human capacity-building
to respond to the persistent highmaternalmorbidity
andmortality. Since Ethiopia, similar to other coun-
tries, is planning to initiate a national CEMD to

The successful
implementation of
EthOSS affirms
that it is possible
to perform
continuous
obstetric
surveillance at
relatively low cost
in countries with a
higher burden of
mortality and
morbidity.

By scaling up the
program to a
national system,
we hope that the
EthOSS will
become a
powerhouse of
data onmaternal
mortality and
morbidity in
Ethiopia.
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complement theMDSR, lessons from this pilot proj-
ect may provide essential input into such national
policies.26 More generally, our findings may feed
into efforts to improve the functioning of the
MDSR implementation in Ethiopia and beyond.
Ultimately, EthOSS could either be integrated into
the MDSR approach or function as a complemen-
tary system. CEMD enabled closer insight into over-
arching themes pertaining to cases also included in
the MDSR. A similar experience has been reported
in Kenya.26

Lessons Learned
Modeled after the UKOSS methodology, the
EthOSS platform could be used for monitoring
major adverse obstetric conditions elsewhere in
Ethiopia and possibly also in other low-resource
settings. The simplified report form (Figure 2)
minimized the burden on clinicians. The platform
may also minimize the fear of blame associated with
reporting adverse outcomes because it includes ma-
ternal morbidity in addition to maternal mortality.
At the same time, through the use of a single unified
reporting system, the platform may overcome the
problemof professionals needing to respond tomulti-
ple requests for reports. Although the platform was
reported to be simple and feasible, we believe that
fewer EthOSS conditions, mainly sepsis and severe
anemia, than expectedwere reported fromgyneco-
logical wards. This was likely related to a lack of
separate admission and discharge registers in gyne-
cological wards. Such lack of registers was com-
mon, especially in primary hospitals. To minimize
such underreporting, we supported those hospitals
in having separate registers for their gynecological
wards. Electronic medical records might overcome
such problems.

Steering committee meetings were not held in
as timely a manner as planned due to COVID-19
restrictions and security concerns due to civil un-
rest in the country. The Internet connection was
also often unreliable for arranging online meet-
ings. However, we were able to hold the meetings
after COVID-19 restrictions were lifted.

Although our pilot shows the feasibility of an
integrated surveillance and confidential enquiry
system in this low-resource setting, we learned
that we were only able to keep coordinators in-
volved voluntarily by providing themwith regular
feedback, including on-site supervision visits and
financial compensation for using Internet data for
sending reports. Althoughwe found no reports on
the need for financial incentives for reporting clin-
icians in other settings, it seems essential to

regularly negotiate roles and responsibilities and
agree on clear terms of reference. We compens-
ated our coordinators for costs incurred when using
the Internet to send reports or paying archive room
personnel to access patient files, as well as for travel
costs for meetings held in Harar and Dire Dawa,
which were located far away from their workplace.

Lack of electronic medical records forced us to
recruit research assistants for data collection, un-
like in the UKOSS process, where designated staff
sent case files of each identified case.While the ex-
perience in India used research nurses recruited
by the project in each hospital for data collection,
we recruited research assistants who traveled each
month to respective hospitals for data collection,
thereby minimizing associated costs.

Next Steps
Although EthOSS may not capture all maternal
mortality and EthOSS conditions—especially
those occurring in lower-level facilities or at
home—we believe that the majority of women
with complications, even those starting labor at
home, will end up in facilities. However, given
that our primary intention is to improve regional
facility-based care, we are also convinced that
such improvement in care at the facility level may
convince women to come to the facility to give
birth. Following similar methodologies as our
partners in the International Network of Obstetric
Survey Systems, we will examine the extent of
completeness of data through capture-recapture
methods. Moreover, we are planning to expand
the network to lower-level facilities, including
health centers and health posts, to broaden the
reach of the EthOSS. While the implementation
was a success in terms of establishing a network
of volunteering clinicians for reporting and cap-
turing facility-based morbidity and mortality—
the main measures for this piloting program—the
success of EthOSS will be measured by its long-
term sustainability and any changes in maternal
and child health outcomes. Successful case stud-
ies, including their use in developing and revising
guidelines and improving women’s survival, will
serve as metrics to measure the success of EthOSS
in the long term.

Strengths and Limitations
A strength of this study was the capture of both
the adverse obstetric conditions and related ma-
ternal deaths, which enabled us to calculate case
fatality rates of these conditions rather than pro-
vide mere descriptions of cases or deaths alone.

The success of
EthOSSwill be
measured by its
long-term
sustainability and
any changes in
maternal and
child health
outcomes.
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The use of an anonymous data collection system
and the CEMD were thought to reduce underre-
porting due to fear of being blamed.

The following limitations should be acknowl-
edged. First, incompleteness of medical records
and registers hampers the quality of the data and
is likely to impact negatively on CEMD effective-
ness. Second, our surveillance is a hospital-based
system, aiming to improve facility-based mater-
nity care, and therefore misses women with ad-
verse conditions who were treated at the health
center or who did not access facility care at all.
This might especially underestimate maternal
deaths, given that only 58% of maternal deaths
occur in hospitals and the remainder in health
centers or at home.24 Therefore, population-level
incidence of adverse obstetric conditions cannot
be given.

CONCLUSIONS
We found that establishing a simple obstetric mor-
tality and morbidity surveillance system integrat-
ed with confidential enquiry was feasible in this
low-resource setting where the demand for im-
proving obstetric care is high. There is a need
for continuous quality improvement initiatives
through feedback to the respective hospitals by
creating local ownership of the data and by facili-
tating the translation of such data into relevant
clinical improvements.
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