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DEFINITION OF TERMS

w

Critical Interventions: Those interventions that are required in the management of
PTLCs and LTCs. In the WHO near miss approach, the following are considered to
be critical interventions: blood transfusion, interventional radiology, laparotomy
(including hysterectomy but excluding C/S).

Eclampsia: Generalized fits in a patient without previous history of epilepsy.
Includes coma in pre-eclampsia

Live Birth: Birth of an offspring which breathes or shows evidence of life.

Maternal Death: Death of a pregnant woman while pregnant or within 42 days of
termination of pregnancy or from its management but not from accidental or
incidental causes.

Maternal Near Miss:A woman who nearly died but survived a complication that
occurred during pregnancy childbirth or within 42 days of pregnancy termination
Potentially Life-Threatening Conditions: also known as “severe maternal
complications” a category of clinical conditions and diseases that threaten the life of
a woman during pregnancy, labor and after pregnancy termination. Five conditions
are included in the WHO near miss approach: Severe PPH, Severe Pre-eclampsia,
Eclampsia, Severe systemic infection/sepsis, Uterine rupture.

Severe Maternal Outcomes also known as “Life Threatening Conditions” refer to
those conditions with evidence of organ dysfunction, either as maternal near misses
or maternal deaths

Severe PPH: Genital bleeding after delivery with at least one of. Perceived
abnormal bleeding (1000ml) of more or any bleeding with hypotension or blood
transfusion.

Severe pre-eclampsia: Persistent systolic blood pressure of 110 mmHg;
Proteinuria of 5g or more in 24hrs; Oliguria of <400ml in 24 hrs; HELLP Syndrome:
Pulmonary edema

10.Severe systemic infection /sepsis: Presence of fever (body temperature >38° C),

a confirmed or suspected infection e.g. chorioamnionitis, endometritis, pneumonia)
and at least one of the following: heart rate >90, respiratory rate >20, leucopenia
wbcs< 4000, leukocytosis (wbcs>12000)

11.Uterine rupture: Rupture of uterus confirmed by laparotomy.



ABSTRACT

Background:

Healthcare cost is a major barrier to access of essential maternal services in the
developing world. On 18t June 2013, Kenya introduced Free Maternity Services (FMS) in
an effort to promote access and improve maternal outcomes. Subsequently, service
utilization increased resulting in pressure on existing resources- a potential compromise
to the quality of care offered. The World Health Organization (WHO) maternal near miss
(MNM) tool was used to evaluate maternal outcomes under FMS in a county referral
hospital in Kenya.

Objective:

The broad objective was to evaluate the effect of free maternity services on maternal
near miss morbidity at Embu County Referral Hospital. The specific objectives were to;
determine the incidence of maternal near miss, compare the causes of Potentially-Life
Threatening conditions and Near Misses and lastly to compare the MNM indicators
before and after FMS.

Methods:

Study design: Retrospective quasi experimental (pre-post type).

Treatment group: Records of 186 women with near miss morbidity after introduction of
FMS. Post-period was June 2014 to May 2016.

Comparison group: Records of 185 women with near miss morbidity before introduction
of FMS. Pre-period was October 2010 to May 2013.

Setting: Embu county referral hospital in Eastern Kenya.

Study population: Women offered maternity services at Embu county referral hospital
between Oct 2010 to May 2016.

Data collection and analysis: Data abstraction form was adopted from the WHO
Maternal Near-Miss tool. Analysis used SPSS version 24. Pierson Chi-square test of
statistical significance was applied (p value <0.05).

Results:

The incidence of MNM was 2.2% and 2.5% in the pre and post periods respectively.
The commonest cause of maternal near miss in both study periods was severe post-
partum hemorrhage (PPH) and severe preeclampsia. Severe PPH increased (91.0% vs
80.0% p-value 0.005), while that of severe preeclampsia reduced in the post-period
(6.5% vs 13.0% p-value 0.029). Anemia was the biggest contributory cause of near
misses but reduced in the post-period (30.1% vs 43.8% p-value 0.020). Use of blood
products increased in the post-period (68.2% vs 78.5% p-value 0.000). Maternal near
miss ratio, which is a measure of the amount of resources needed in a facility,
increased in the in the post-period (from 22.7/1000 to 26.3 /1000 live births). The
proportion of severe maternal outcomes within 12 hours of admission(SMO12)
increased from 66% to 69% after FMS.

Conclusion:

Introduction of free maternity services had mixed effect on maternal near miss morbidity
at Embu county referral hospital in Kenya. MNM cases due to severe preeclampsia and
anemia reduced significantly while those due to severe PPH increased.The need for
blood transfusion also increased, and this mirrored the increase seen in severe PPH.

Xi



The MNM indicators in this study suggest that the first and second delays in access did
not improve as expected after removal of the cost barrier. In addition, these indicators
showed that the resources required to manage severe complications of childbirth were
suboptimal in the facility.

Recommendations:

To optimize obstetric care under the free maternity services program in Kenya, there is
need to develop strategies for prevention and management of severe PPH. Secondly,
national blood transfusion services need to be strengthened in order to match the
increased demand for blood.Audit of the existing resources is also essential in order to
identify specific areas that need to be enhanced. Also, other barriers of hospital access
should be evaluated in order to reduce first and second delays.

Xii



CHAPTER ONE

1.1 STUDY BACKGROUND

Timely access to essential services for preventing and treating pregnancy-related
complications, can reduce the high maternal morbidity and mortality in Sub-Saharan
Africa (1) High cost of healthcare is one of the main barriers to access (2). In 2008-09
the maternal mortality ratio (MMR) in Kenya was 488/100,000 live births, way above the
millennium development goal 5 target of 147/100000 live births (3). In June 2013, the
Government implemented free maternity services in all public health facilities through a
presidential decree. This was an effort to improve access to maternity care and
ultimately reduce maternal mortality. Under FMS, all fees for antenatal care, deliveries
and postnatal care up to six weeks were abolished. This extended to all delivery related

complications(4).

Over time, uptake of maternity services increased. Two years after its implementation,
the number of women receiving antenatal care and delivering in public health facilities
increased by 50% and 26% respectively .This led to pressure on the existing resources,
particularly human resource and hospital supplies, which were not immediately
increased to match the increased utilization (5,6). This mismatch could potentially

compromise the provision of timely emergency obstetric care(7).

Review of maternal near misses has been shown to be a good alternative to maternal
death review in assessment of quality of care both at facility and health system level.

The World Health Organization MNM tool provides a standard approach to assessment



of quality of care. It enables comparability of findings over various periods and settings
(8). A multinational study that utilized this tool found a global maternal near miss ratio
(MNMR) of 8.3/1000 live births. Countries with high MMR had an equally high MNMR of
13.3/1000 live births — two to three times higher than countries with low MMR. In both
high and low maternal mortality settings, coverage of essential interventions was similar
except for the timeliness in which they were offered(1). This emphasized the need for
overall improvement in quality of care and emergency obstetric services over and above
universal coverage of life-saving interventions. Unpublished data show that the MNMR
in Kenya is 42/1000 live births(9).

Kenya is divided into 47 counties, with a devolved healthcare system. We utilized the
WHO near miss tool to compare the pattern of MNM morbidity among women delivering
in a county referral hospital before and after introduction of the free maternity services
policy in Kenya from 2010 to 2016. This would provide a comparative assessment of the

guality of care between the two periods.

1.2 LITERATURE REVIEW

Maternal health improvement remains a key development agenda globally. Although
some progress has been made in the reduction of maternal deaths, the numbers have
remained high with the developing countries bearing the greatest burden(10).There was
a 44% decline in MMR globally, from 532,000 MDs in 1990 to 303,000 MDs in 2015.
The annual decline rate was however insufficient at 2.3%, which fell short of the 5.5%
rate envisioned in the MDGs to reduce MMR by three-quarters by the year 2015. Sub-
Saharan Africa had the highest number of MDs accounting for 66% of these deaths,

which was partly explained by the HIV/AIDs epidemic in the continent. In this review,

2



Kenya was among the 18 countries in this region, with “very high” MMR estimated at
510 (Ul 344 - 754/ 100000 LBs). These findings underscored the need for targeted
efforts towards improving access to quality maternal health care, as well as primary

prevention of unintended pregnancies through family planning(11).

The Kenya Demographic Health Survey (KDHS) of 2009 reported an average MMR of
488/100000 LBs(3). This MMR was more than three times higher than the 147/100000
live births that was the MDG5 goal for the country. An earlier review of maternal deaths
at Kenyatta National Hospital (KNH) from 1995 to 1999 and found an unacceptably high
average MMR of 921.5/ 100000 LBs. Among the factors identified as contributory to the
high MMR was inability to attend meaningful antenatal care and birth order. Lack of
ANC attendance was similarly reported by as a risk factor for maternal death, in a study

carried out at Moi Teaching and Referral Hospital (MTRH) between 2004 - 2011(12,13).

Most of maternal deaths (approximately 74%) can be avoided if women had timely
access to the interventions aimed at preventing and treating pregnancy-related
complications. These interventions include: antenatal care (ANC), for early recognition
of complications in a mother during pregnancy; delivery by skilled birth attendants;
postnatal care (PNC) to recognize and manage those complications arising from the
postnatal period - which is the most vulnerable period for both mother and child and
lastly, availability of emergency obstetric care services, to manage any major
complication arising(14,15).For instance, only 62% of women in Kenya deliver under the

care of skilled birth attendants and only 58% attend at least 4 of the WHO



recommended antenatal visits, both of which fall below the 90% targeted by the MDGs
by the year 2015(17).

Delays in accessing these essential interventions contributes largely to the high
maternal morbidity and mortality in Kenya and other developing countries. The three
recognized delays are (l) delays in seeking health care, (II) delays in arrival at the health

facility and (II) delays in the provision of healthcare services(16).

Cost is one of the main barriers of access in developing countries. This is more
prominent among the poor households where there is limited cash flow and contributes
to first and second delays(2) In an effort to reduce these delays, the Kenyan
government instituted Free Maternity Services (FMS) in July 2013, with the overall aim
of improving maternal and neonatal health in the country. The FMS policy was designed
So as to address the barrier to utilization of maternity services due to inability to afford
MCH services by a large pool of the population. Under the FMS program, the Kenyan
government abolished fees for accessing maternal care in the public hospitals across
the country. The services covered under FMS include ANC, Deliveries, PNC and
complications of delivery including; ICU care, renal dialysis, and complicated medical

diseases in pregnancy(4).

The FMS programme led to an increase in the utilization of the public maternity
services. For instance, national statistics as reported on the DHIS 2 indicate that
mothers attending ANC clinic for the 4th visit increased by 11% within the first year of

implementation. The number of hospital deliveries also increased by 22% and 17% for



normal and caesarean deliveries respectively. This propelled the proportion of women in
Kenya delivering under skilled birth attendants from 44% to 62%. There was also a
significant decline in cases of obstructed labor from 3.2% to 1.6%. For the other direct
complications of pregnancy, the decline noted was not statistically significant(5,17).
Despite the increase in service utilization, it was noted that the resources; infrastructure,
staff and commodities were not equally increased to cater for the rising demand. A
report by the ministry of health on the status of the policy implementation, noted
increased pressure on the existing resources and raised concerns over the quality of
care provided. A national referralhospital reported a 26% increase of deliveries, 22%
increase of Caesarean section and 50% increase of ANC attendance. The staff was
inadequate, with 1 nurse taking care of 15 patients. Two referral hospitals reported an
increase in maternal mortality due to a tendency to focus more time on the complicated

referral cases, compromising the care of the booked uncomplicated patients(5) -

This drawback is not unique to Kenya. Similar challenges have been encountered in
other developing countries upon introduction of FMS(7). A study carried outin Ghana 3
years after the introduction of free delivery services found that the services were
generally favorable especially to the poor by lifting the barrier of cost for access of
hospital delivery services. However, the increase in service utilization did not result in
improvement of the quality of care, which was overall poor. In order to realize the aim of
improving maternal health in the country as intended by the policy, a recommendation
was made to improvethe quality of clinical care(18). There was therefore a need to

assess the quality of obstetric care as well as the maternal outcomes under the FMS



programmein Kenya. This assessment would help to identify the specific strengths and
weaknessesof the programme so as to formulateinterventions that will optimize
maternal health in the country.The WHO maternal near miss tool is a
standardizedapproach for assessment of the quality of obstetric care. It outlines the
criteria for case definitions of maternal near miss/ severe morbidity as well as a set of
indicators (Table 1) that can be used to compare various aspects of care. It allows a

systematic process that is replicable and comparable over time and across settings(19)

Table 1: WHO Maternal Near Miss Indicators

Indicator Description

Overall Near-Miss Indicators

Maternal near- The number of MNM cases/ 1000 live births.
miss ratio This indicator gives an estimate of the amount of care and resources needed in a
(MNMR) particular facility.

Severe Maternal The number of women with life-threatening conditions (MD+MNM)/ 1000 live
Outcome Ratio births.

(SMOR) Similarly, this gives an estimate of the amount of care and resources needed in a
facility.

Maternal Near- The number of MNM per 1 MD.

Miss Mortality The higher the ratio, the more the women who survived as near misses rather

Ratio (MNM:1MD) than dying, hence indicate better quality of care.

Mortality index The number of MDs divided by the total number of women with LTCs expressed

(M1). as a percentage.
A Higher index implies that more women with LTCs died, indicating poor quality of
care.

Hospital Access Indicators

SMO12 This is the number of SMO cases developing within 12 hours of hospital stay.
SMO12/ Al SMO  Proportion of SMO12 cases among all SMO cases.
cases A high proportion indicate that women are arriving in hospital too late, hence a 1%t

and 2" delay issue.
SMO12 Referrals  Proportion of SMO12 cases coming from other health facilities
A high proportion indicate the health system contribution to 15t and 2" delays.
SMO12 Mortality =~ Number of MDs occurring within 12 hours of admission among all SMOs.
Index A higher index implies that more women died within 12 hours of admission,
indicating a 15t and 2" delay issue.

Intrahospital Care Indicators

Intrahospital SMO  The number of SMO cases occurring after 12 hours of admission
cases
Intrahospital SMO  The number of SMO cases occurring after 12 hours of admission per 1000LB



rate This indicates the level of intrahospital care. Higher rates imply poor hospital care
(3 delay)

Number of MDs occurring after 12 hrs of admission among all SMOs

A higher index implies that more women died after 12 hrs of admission, indicating
a 3" delay (poor quality of care)

Intrahospital
Mortality Index

MD- Maternal Death; MNM- Maternal Near Miss; LTC- Life threatening Condition; SMO- Severe Maternal

Outcome; WHO- World Health Organization

A maternal near miss is defined as a woman who nearly died, but survived
acomplication that occurred during pregnancy childbirth or within 42 days of pregnancy
termination.Cases of MNM are identified using organ dysfunction system. This criterion
is supplemented with clinical, lab and management-based markers of organ dysfunction
that made it feasible for use, even in the low resource setting without high level
amenities(20)Table 2 outlines the organ dysfunction system as outlined in the WHO

tool.

Table 2: WHO Organ Dysfunction System for Identification of Maternal Near Miss Cases

Dysfunctional
System

Clinical Criteria

Laboratory Markers

Management - Based
Proxies

Cardiovascular
Respiratory
Renal
Hematological/
Coagulation

Hepatic

Neurologic

Alternative Severity

Proxy

-Shock
-Cardiac arrest

-Acute cyanosis
-Gasping

-RR >40 and <6 bpm
-Oliguria unresponsive
to fluids and diuretics
-Failure to form clots

-Jaundice in the
presence of
preeclampsia

-Loss of consciousness
not medically induced
lasting for >6hrs.
-Stroke

-Uncontrollable fit/
status epilepticus
-Total paralysis

-Ph<7.1
-Lactate>5

-O2 sat <90% for >/= 60
min

-Pa02/Fi02<200 mmHg
-Cr >/= 300 umol/L and
>3.5mg/dI

-Acute severe
thrombocytopenia of <
50,000 platelets
-Bilirubin >100 umol/L
and 6.0 mg/dl

-Use of continuous
vasoactive drugs

-CPR

-Intubation and
ventilation not related to
anesthesia

-Dialysis for AKI

- Transfusion of >5
units of blood/red cells

-Hysterectomy following
uncontrollable
hemorrhage.

WHO- World Health Organization; CPR- Cardiopulmonary Resuscitation; PaO2-Partial pressure of oxygen; FiOo-
Fraction of Inhaled oxygen; MMHg- millimeters of mercury; Cr- Creatinine; AKI- Acute Kidney Injury



Overall, the MNM concept presents several advantages over maternal death reviews
alone, in evaluating the quality of maternal care:With an increasing number of women
delivering in hospitals, there is an increase in those women with high risk conditions
which necessitate management measures of these potentially life threatening conditions
to avoid mortalities(21). MNM studies can provide invaluable information on these
measures and also allow comparison over time and across different facilities or
counties. Secondly, MNM cases are more than those of maternal deaths, making
studies easier with less data to handle. Also, qualitative data can be collected through
interviewing the survivorson their experiences and this first-hand data which would
greatly inform on the gaps in the service delivery cannot be collected from review of
maternal deaths alone. Lastly,review of near misses isless threatening to the morale of
participants as compared to MDs, as these cases are often interpreted as “great

saves’(20,22).

Globally the MNM concept is gaining wider acceptance. Studies using this concept have
been carried out in various countries, underscoring its role in the quality of care
evaluation. Global maternal near miss ratio (MNMR) is8.3/1000 LBs. The ratio is higher
in countries with high MMR than those with low MMR(23). In an audit carried out in a
tertiary center in Manipal India, a very near miss mortality index was found (5.6:1) which
indicated poor quality of care that was attributed to late referrals from the peripheral
facilities. This prompted a recommendation to establish other tertiary centers within the
regions that referred the most, thereby alleviating the second delay that was responsible
for these poor outcomes(24). Similarly, a study done at a tertiary care facility in Ghana

8



found that majority of the mothers with Potentially life-threatening conditions (PLTCS)
had been referred to the facility and that more than half of the severe maternal
outcomes occurred within the first 12hrs of admission. This again emphasized the need
to strengthen the referral systems and effective use of critical care with evidence based
interventions to improve on maternal outcomes(25). A nation-wide study was carried out
in Nigeriainvolving 42 tertiary hospitals across the nation. MNM ratio was 15.8/1000 LB
with a SMOR of 26.7/1000 LB. WHO estimates that the prevalence of severe maternal
outcomes is expected to be approximately 7.5/1000 LBs. The higher SMOR found in
this study therefore indicate a suboptimal survival rate of women with PTLCs in the
country. Three quarters of these patients had not attended ANC, with 91.8% arriving to
hospital in critical condition. Also, majority of these patients had been referred from
other facilities. This study emphasized on the need to strengthen the primary,
secondary and private facilities in the country in order to promote accessibility and
thereby reducing the 1st and 2nd delays noted to be the major contributors of poor

maternal outcomes in this study(9

Published literature on MNM in Kenya was not found. Three unpublished studies of
MNM found were all carried out in the country’s largest referral hospital, KNH. The
studies were carried out in 2002, 2009 and 2017 by Murage et al,Owiti et al and Watau
et al respectively. In the 2002 and 2009 studies did not use the WHO MNM as it had not
been defined then. The 2017 study used the WHO criteria, and found a MNMR of

51/1000 LBs and 42/1000 LBs before and after introduction of FMS.The lower MNMR



was still more than five times the global average, indicating need for more resources at

the national referral hospital.

KNH is a national tertiary referral hospital in Kenya, which handles the most complex
cases in the country. It is therefore not a true representative of the other public hospitals
in the country. A county referral hospital, as chosen for this study would give a baseline
assessment at the county level. A quasi-experimental study of the pre and post type
was employed. This is an analytical design which would aid in establishing the effect of
FMS on MNM and by proxy, on the quality of care provided under the FMS. Insights
gained on the accomplishments and downfalls of the programmewill help to tailor the

necessary interventions required to advance maternal health agenda in the country.

1.3 CONCEPTUAL FRAMEWORK
The conceptual framework of this study represents the relationship between the
maternal complications, PTLCS and SMOs (MNM+MDs) and the changes expected in
this relationship upon introduction of FMS. The outcomes in this relationship include:

i.  The proportion of women with maternal complications that result in PTLCs or non

PTLCs.

ii.  The proportion of PTLCs that result in SMOs or non-SMOs

iii. The proportion of SMOs that result in MNMs and MDs.
Since Embu County ReferralHospital lacks some of the services required in the
management of severe maternal complications such as; dialysis, ICU facilities and

transfusion of some blood components, another outcome of interest was the proportion
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of women with PTLCs, SMOs, and MNMs who were referred to a higher facility for

these critical interventions.

In this study, the effect of FMS on these variables was evaluated as a proxy to the

quality of obstetric care offered under the policy.

This relationship in the context of FMS is summarized in figure 1 below.

After FMS

PTLCS- Potentially Life-Threatening Conditions
SMOs- Severe Maternal Outcomes

MNMs- Maternal Near Misses

MDs- Maternal Deaths

FMS- Free Maternity Services

MATERNAL COMPLICATIONS
Before FMS  |—— | ——| After FM3
NON-PTLCs PTLCs
Before FMS [—— —
NON - SMOs
Before FMS
MDs

After FMS

MNMs

Figure 1: Conceptual Framework (The Effect of Free Maternity Services on Maternal Near Miss

Morbidity)

1.4 RATIONALE

Maternal morbidity and mortality remain a high-priority issue globally as well as locally.

According to WHO, Kenya is among the Sub Saharan countries with “very high” MMR
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and is listed among the 13 countries that contribute to 67% of global maternal deaths.
Therefore, there was need for a comprehensive understanding of threats to maternal

health in the country in order to improve on the maternal care.

The introduction of FMS in Kenya was aimed at increasing access to hospital deliveries
under skilled care, therefore improving the quality of maternal health care and
consequently reducing the birth-related complications as well as maternal deaths. For
that reason, there was need to evaluate the quality of obstetric care offered under the
FMS policy in order to establish whether the desired impact of the policy had been
achieved. The MNM approach that was employed in this study is an ideal tool for the

assessment of the quality of obstetric care.

Preliminary studies done after the introduction of the FMS showed an increase in the
utilization of maternal services in the country which resulted in pressure on the existing
resources. There was therefore the need for an objective assessment of the overall
effect of the policy. This was achieved by comparing various aspects of MNM before
and after the introduction of the policy. Ultimately with the insight gained by this
comparison, interventions can be designed to bridge the gap between increased
utilization of maternal health services and pressure on the available resources in order

to advance maternal health in the country.

Data on MNM in Kenya is very scarce. This is despite MNM being a suitable approach

for monitoring the implementation of critical interventions in maternal health care. This
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study offered a baseline assessment of quality of obstetric care at a county referral
hospital, using a standardized method proposed by the WHO for the quality of care
assessment. The standardization of data allows for comparability within the same
setting over time as well as across various settings. The study can therefore be scaled
up to the districts and the entire health system in order to generate more information
and establish trends in maternal morbidity, which shall be useful in implementing other

critical interventions in maternal health care.

1.5 NULL HYPOTHESIS
FMS policy has not had any effect on MNM morbidity, among women who delivered in

Embu County referral Hospital 2 years after and 2 years before the policy introduction.

1.6RESEARCH QUESTION
What is the Effect of Free Maternal Services (FMS) Policy on MNM morbidity, among
women who delivered in Embu County Referral Hospital 2 years after and 2 years

before the policy introduction?

1.7 STUDY OBJECTIVES

Broad Obijective:

To determine the effect of FMS policy on MNM morbidity among women who delivered
at Embu County Referral Hospital, 2 years after and 2 years before the FMS policy
introduction.

Specific Objectives:
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Among women who delivered in Embu County referral Hospital 2 years before and 2
years after the policy introduction:
1. To evaluate the incidence of Maternal Near Miss.
2. To Compare the causes of Potentially Life-Threatening Conditions (PTLCs) and
MNMs

3. To Compare the Maternal Near Miss Indicators.

CHAPTER TWO

RESEARCH METHODOLOGY

2.1 STUDY DESIGN

A retrospective quasi-experimental study of the pre- and post- design using patient files.
Treatment group were records of 186 women who had any near miss morbidity after the
introduction of free maternity services. Comparison group were records of 185 women
who had any near miss morbidity before the introduction of free maternity services. The
pre-period was between October 2010 to May 2013 and the post-period between June

2014 to May 2016.

2.2 STUDY SETTING

Embu County Referral Hospital in the eastern region of Kenya. It is the largest hospital
in the region, whose catchment area extends to the neighboring four counties. The
maternity unit offers 24-hour comprehensive obstetric care. During the study period,

there was one antenatal, one labor and two postnatal wards. There was one consistent
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maternity theatre available 24 hours a day with a second emergency theatre availed on
request. Staffing remained consistent during the study period- two Obstetricians, three
Medical Officers, three Medical officer interns, three Clinical officer interns and 15
approximately midwives. Deliveries conducted annually were about 3500 in the pre-
period and 4800 in the post period. The hospital also houses the regional blood bank.
There were no critical care or dialysis services, therefore patients who required them
were referred to tertiary facilities. Women with early complications of pregnancy and
readmissions with postpartum complications were admitted to the acute gynecology

ward, whose services were not covered under FMS.

2.3 STUDY POPULATION

Women offered maternity services at Embu County Referral Hospital between 15t Oct

2010 to 315t May 2016.

2.4SAMPLE SIZE CALCULATION AND SAMPLING PROCEDURES

Using the Fox et al formulafor inferential studies where chi-square test of significance is

used(27).

N=k x P1(1-P1) + P2(1-P>)

(P1-P2)?
e k =This is a constant which is dependent on the value of a and  used.
=7.9 (when a= 0.05; = 0.2)
e Statistical significance of 5% was used (a=0.05)

e Statistical power of 80% was used ($=0.2)
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e P1=Proportion of SMOs on standard care (before FMS) = 4.7% (Owiti
2009)
e P2 = Proportion of SMOs with good quality of care (After FMS) = 0.75%
(WHO 20009)
The calculated sample size was 172 records of women with maternal near misses, with
a contingency of 10% added to compensate for incomplete records, giving a total of
189. Random sampling of months without replacement was done for each period. In the

pre-period and post periods, 185 and 186 records were abstracted respectively.

2.5INCLUSION CRITERIA

Women who met the World Health Organization maternal near miss criteria were
included in the study(as the admission diagnosis or developed the condition during their
hospital stay). Two steps were employed in case identification.

1st step involved identification of women with PLTCs; those with severe maternal
complications and those undergoing critical interventions(Figure 2). The 2nd step
identified the near misses (those with organ dysfunction) using clinical, lab and

management proxies of organ dysfunction(Table 2):

- MNMSs

Women with __ |
o SMOs

> Women with __| P MNDs
PTLCs

Wotnen without
Women with | SMOs
complications

[9))

All wotmnen

during pregnancy .

== 28/40, » Women without
childbirth and PTLCs

nuerneriin uh to



Figure 2: Maternal Near Miss Screening Process
Women with Potentially Life -Threatening Conditions were those with:

a. Severe Maternal Complications:
e Severe PPH
e Severe pre-eclampsia
e Eclampsia
e Sepsis and severe systemic infection
e Ruptured uterus
b. Women undergoing critical interventions
e Referrals out for ICU care*
e Laparotomy (Includes hysterectomy and excludes C/S)
e Use of blood products

Women with maternal near misses are those who suffered organ dysfunction(Table 2)
but survived death.

Contextual modifications made to the WHO criteria were: a) lower threshold of
transfusion to two units — this was found to have a higher specificity for maternal near
miss cases in the low resource setting where blood availability is limited(28) and; b)
since the facility did not have a critical care and renal dialysis units, women who needed
these services and were referred out were considered to have potentially life-
threatening conditions. Women with gestation below the viability threshold of 28 weeks
were excluded. This is because these patients were admitted to the acute gynecology

ward, whose services are outside the scope of free maternity care. Also excluded were
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records of women who received care between July 2013 to May 2014, which was

considered the period of transition.

Additional data to be collected was: Maternal deaths, when the SMO occurred as 12

hours before or after hospital admission. Data of time of occurrence of the SMO

helpedto evaluate the role of 1st and 2nd delays as well as the intra hospital care (3rd

delay). Total number of deliveries and live births were also noted for each study period.

Of note is that most records of maternal deaths were missing and therefore not included

in the analysis.

2.6DATA COLLECTION AND DATA MANAGEMENT

Four research assistants were thoroughly trained on the study protocol for data
collection.

Data from the sampled files of those women fulfilling the inclusion criteria were
entered into pre-structured data collection forms.

The names of the patients were not entered in the data collection forms for
confidentiality, instead code numbers were issued for each entry and key code.
After the initial entry of data, the principal investigator counter-checked proper
data entry, for every 5 entries.

A database was then constituted in excel, whereby data from each form was
enteredby the principal investigator. Data cleaning was then done by for errors
such as duplication of forms. The data was then coded and transferred to SPSS
software version 24 for analysis.

The database was protected using an encrypted password that was accessible to

the principal investigator and the statistician only.
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2.7DATA VARIABLES

The data variables collected in this study are as shown in Figure 3 below.
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Objective 1: (Establish Prevalence of MNMs)

Independent variable: Free Maternity Services

Dependent variables: Number of live births
Numbers of maternal deaths
Number of near misses

Objective 2: (Evaluate Causes of PTLCs and MNMs)

Independent variable: Free Maternity services

Dependent variables: Severe maternal complications
Use of critical interventions*
Contributory causes

Objective 3: (MNM Indicators)

Independent variables: Free maternity Services

Dependent variables: Overall MNM indicators
Hospital access indicators
Intrahospital care indicators
Referrals out

*For those not available at the facility, files of patient referred elsewhere for these
interventions will be included.

Figure 3: Data Variables

2.10DATA ANALYSIS

Descriptive statistics in form of percentages were used to summarize the data values for
the study variables. Comparative statistics were used to establish the significance of
any differences in the variables after and before introduction of FMS. Chi-square test
was used with p-value <0.05 considered significant. The analysis was done using the

SPSS computer software version 24.
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2.11STUDY LIMITATIONS
The limitations encountered in this study were:

1. Missing data. Being a retrospective study, some files as well as information from
files was missed. We however increased the sample size required for the study
from 172 to 185 (pre-period) and 186 (post-period)to minimize the effect of
missing data. We also excluded analysis involving maternal deaths as most MD
files were missing thereby reducing the risk of information bias.

2. The study did not capture near misses from early pregnancy complications as
well as late onset sepsis. This is because these cases are normally managed in
the acute gynecology ward, whose services were not covered under free
maternity services. We therefore recommend a follow up study that include these

complications.

2.12ETHICS APPROVAL
Ethics and administrative approvals were obtained from the Kenyatta National
Hospital/University of Nairobi- Ethics Review Committee (P566/08/2016) and Embu

County referral hospital respectively.

2.13DATA DISSEMINATION

The findings of this study will be shared through meetings and availing copies of the
findings to the following: Embu level V Hospital staff and management, Ministry of
Health- both national and the Embu County, KNH/UON ERC, KNH/UON Department of
Obstetrics and Gynecology. In addition, a manuscript and a policy briefhave been

preparedforpublishing ina peer-reviewed journal.
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CHAPTER THREE

RESULTS

3.1 STUDY FLOW

A total of 15774 files were reviewed- 8441 in the pre- period and 7317 in the post-
period. In the pre- period, 19 files were excluded (gestation <28) leaving a total of 8422
files for screening. Of these,8166 of these were live births. In the post- period, a total of
7333 files were reviewed out of which 16 files were excluded (gestation< 28 weeks)

leaving a total of 7317files.7070 of these were live births.

In the pre- period the proportion of PTLCs was 5.2% (435/8422). Out of these, there
were 2 MDs and 185 MNMs. Some of the MD files for this period were missing and
therefore no further analysis involving MDs. In the post- period the proportion of PTLCs
was 6.6% (481/7317). Out of these, 4 were MDs and186 MNMs. Again, some of the MD

files were missing and therefore no further analysis on MDs done(Figure 4).

Reviewed

15,774 files
1

1
Pre FMS Post FMS
8,441 7333
[ | l
8,422 7,317
PTLCs PTLCs
435 481
187 190
|
2% 185 186 4%

| Pre FMS | Post FM.

*Not included in the final analysis; FMS- Free Maternity Services; PTLCs- Potentially-Life
ThreateningConditions; SMOs- Severe Maternal Outcomes; MNMs- Maternal Near Misses; MD-




Figure 4: Study Flow of Records of Women with Maternal Near Miss Morbidity at Embu County
Referral Hospital Pre (Oct 2010 — June 2013) and Post (June 2014 — May 2016) Introduction of Free
Maternity Services

3.2 INCIDENCE OF PTLCS AND MNMS

The overall incidence of incidence of PTLCs was 5.1%. The incidence was lower in the
pre-period and 5.2%, compared with the post period at 6.6%. For the near misses, the
overall incidence was 2.4%. Similarly, the incidence was lower in the pre-period

compared to the post-period, at 2.2% and 2.5% respectively (Table 3).

Hematologic dysfunction accounted for most of the MNM cases (89.9%), with no
significant differences between the two study periods (93.6% Pre vs 86.3% Post; p-
value 0.296). The second commonest organ dysfunction was cardiovascular system

(16.2%) and the least common was hepatic dysfunction (0.5%).

Table 3: Incidence of PTLCs and MNMs at Embu County Referral Hospital Pre (Oct 2010-
June 2013) and Post (June 2014-May 2016) Introduction of Free Maternity Services

Overall Pre-Period Post-Period

N=15739 N=8422 N=7317

n (%) n (%) n (%)
PTLCs 916 (5.1) 435 (5.2) 481 (6.6)
MNMs 371 (2.4) 185 (2.2) 186 (2.5)

PTLCs- Potentially Life-Threatening Conditions; MNMs-Maternal Near Misses

Multiple organ dysfunction accounted for 17.2% of all women with organ dysfunction;

15.5% in the pre-period and 18.9% in the post-period(Table 4)
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Table 4:Dysfunctional Organ System Among Women with Severe Maternal Outcomes at Embu
County Referral Hospital Pre (Oct 2010-June 2013) and Post (June 2014-May 2016) Introduction of

Free Maternity Services

Overall Pre-Period Post-Period P-value*

N= 377 N= 187 N=190
Dysfunctional Organ System n (%) n (%) n (%)
Hematologic 339 (89.9) 175 (93.6) 164 (86.3) 0.296
Cardiovascular 61 (16.2) 26 (13.9) 35 (18.4) 0.314
Respiratory 13 (3.4) 8 (4.3) 5 (2.6) 0.532
Uterine 11 (2.9) 5 2.7) 6 (3.2) 0.838
Renal 9 (2.4) 1 (0.5) 8 (4.2) 0.052
Neurologic 7 (1.9 1 (0.5) 6 (3.2) 0.139
Hepatic 2 (0.5) 0 0) 2 (1.2) 0.360
Multiple Organ 65 (17.2) 29 (15.5) 36 (18.9)

*X2 Pierson Chi-square test of significance

3.3 CAUSES OF PTLCS AND MNMS

The leading cause of both PTLCs and MNMs in both periods wassevere PPH(Table
5).In the pre- period, severe PPH contributed to 60.7% of PTLCs and the proportion
significantly increased after introduction of FMS (60.7% vs 71.1%; p-value 0.003).
Similarly, among MNMs the proportion of women with severe PPH significantly
increased in the post- period (80.0% vs 91.0% p-value 0.005). Severe preeclampsia
was the second commonest cause of both PTLCs and MNMs in this period. The
proportion of women with severe preeclampsia reduced significantly in the post-period:

PTLCs 31.0% vs 23.9% p-value 0.002 and MNMs 13.0% vs 6.5% p-value 0.029.
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Table 5: Causes of PTLCs and MNMs at Embu County Referral Hospital Pre (Oct 2010-June
2013) and Post (June 2014-May 2016) Introduction of Free Maternity Services

PTLCs MNMs
Pre- Period Post-Period P-value* | Pre-Period Post-period P-value*
N=435 N=481 N=185 N=186
Cause
n (%) n (%) n (%) n (%)
Direct Causes
Severe PPH 264 (60.7) 342 (71.1) 0.003 148 (80) 170 (91.0) 0.005
Severe Preeclampsia 135 (31.0) 115 (23.9) 0.002 24 (13) 12 (6.5) 0.029
Ruptured Uterus 24 (5.5) 24 (5.0) 0.551 15 (8.1) 18 (9.7) 0.523
Eclampsia 22 (5.0) 16 (3.3) 0.423 8 (4.3) 4(2.2) 0.523
Severe sepsis 8(1.8) 1(0.2) 0.043 4(2.2) 0(0.0) N/A
Contributory Causes
Anemia 135 (28.1) 154 (35.4) 0.022 81 (43.8) 56 (30.1) 0.017
Previous C/S 123 (25.6) 117 (26.9) 0.649 64 (34.6) 64 (33.4) 0.970
Obstructed labor 31 (6.9) 17 (3.9) 0.085 10 (5.4) 12 (6.5) 0.670
HIV/AIDS 16 (3.3) 16 (3.7) 0.772 7 (3.8) 8 (4.3) 0.800

*X2 Pierson Chi-square test of significance;PTLCs- Potentially- Life Threatening Conditions; MNMs- Maternal Near
Misses; PPH- Post Partum Hemorrhage,C/S- Caesarean Section; NA-Not applicable

Cases of ruptured uterus among the MNMs increased in the post- period (8.1% vs
9.7%) while those of eclampsiareduced (4.3% vs 2.2%), but these differences were
statistically insignificant (p-value for both0.523) For severe sepsis, there was a
reduction in the post-period, and this was significant among the PTLCs (1.8% vs 0.2%
p-value 0.043). There were no cases of severe sepsis among the MNMs in the post-

period.

Among the contributory causes of MNMs, anemia was the leading contributor in both

periods. However, there was a significant decrease in anemia cases after introduction of

FMS (43.8% vs 30.1%; p-value 0.017). Previous C/S cases reduced (34.6% vs 33.4%)

but Obstructed labor (5.4% vs 6.5%) and HIV cases increased after FMS (3.8% vs
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4.3%). These differences were however not statistically significant (p-value 0.970, 0.670

and 0.800 respectively).

3.4 USE OF CRITICAL INTERVENTIONS

As shown on table 6, there was an increase in use of blood products (68.2% in pre-
period vs 78.5% in post-period; p-value 0.000) among the PTLCs. Laparotomy for
ruptured uterus was also increased the post- period (4.8% vs 4.1%) but this difference
was statistically insignificant (p-value 0.899). The proportion of women referred out for
various critical interventionsreduced in the post- period (0.8% vs 1.2%). This difference

was however not statistically significant (p-value 0.058)

Table 6: Use of Critical Interventions at Embu County Referral Hospital Pre (Oct 2010-June 2013)
and Post (June 2014-May 2016) Introduction of Free Maternity Services

Intervention Pre- Period Post-Period P-value*
N= 435 N= 481
n (%) n (%)
Use of blood products 296 (68.2) 375 (78.5) 0.000
Laparotomy 18 (4.1) 18 (4.8) 0.899
Referrals out 5(1.2) 4(0.8) 0.0582

*X2 Pierson Chi-square test of significance

3.5 MNM INDICATORS

Severe Maternal Outcome ratio (SMOR) was higher in the Post- period at 26.90/1000
LBs vs 22.90/1000 live births. Maternal Near Miss ratio (MNMR) also increased in the
post-periodfrom 22.70 /1000 to 26.30/ 1000 live births (LBs). Maternal Near Miss:
Maternal Death ratio and the mortality index (MI) were not calculated in this study, as

some of the maternal death (MD) records were missing hence a potential for bias. On
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the hospital access indicators, the proportion of Severe Maternal Outcomes within 12
hours of hospital admission (SMO12) were similar in both periods; 0.66 in pre-period vs
0.69 in post-period. The proportion of SMOs coming from other facilities decreased after
FMS (36.3% vs 27.5%), but this finding was statistically insignificant (p-value 0.131). On
intra-hospital care indicators, the Intra-hospital SMOs reduced in the post-period (35.0%
vs 31.0%). The intra-hospital SMO rate was8.20/1000 LBs in the pre- periodand

8.35/1000 LBs in the post- period with a p-value of 0.792. (Table 7).

Table 7: MNM Indicators at Embu County Referral Hospital Pre (Oct 2010-June 2013) and Post
(June 2014-May 2016) Introduction of Free Maternity Services

Indicator Pre- Post- P-Value*
Period Period

Overall MNM Indicators

Severe Maternal Outcome Ratio (SMOR - per 1000 LBs) 22.9 26.9
Maternal Near Miss ratio (MNMR- per 1000 LBs) 22.7 26.3

Hospital Access Indicators

SMOs within 12 hrs of hospital stay (SMO12) 124 131

Proportion of SMO12 among all SMOs 0.66 0.69

(SMO12/All SMOs)
Proportion of SMOs coming from other facilities 36.3 275 0.131
(%SM012)

Intrahospital Care indicators
Intrahospital SMO cases (%) 35.1 31.0 0.792
Intrahospital SMO rate (per 1000LBs) 8.20 8.35

MNM- Maternal Near Miss; SMOR- Severe Maternal Outcome Ratio; LBs- Live Births; SMO-Severe Maternal
Outcome; *X2 Pierson Chi-square test of significance

CHAPTER FOUR

DISCUSSION

The incidence of PTLCs in both periods are similar to those found in MNM studies of
developing countries (5.9% - 10.3%) but much higher than those found in Malaysia

(1.8%) which is a developed country(24,29,30). This likely reflects a similarity in the
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quality of obstetric care based on the resource availability. Similarly, the MNM infound in
our study (2.2% and 2.5% in the pre and post- periods respectively) are within the range
found in most studies across the globe (0.4% - 3.3%).It was however much higher than
the 0.8% global average(21).This implies that the quality of obstetric care at the ECRH

is below average with need for improvement.

4.1 CAUSES OF PTLCS AND MNMS

Severe PPH was the main cause of PTLCs and MNMs in both periods, comparable to
global data(1l). Studies within low resource settings vary- in Uganda and Ethiopia,
hypertensive diseases were the main contributors while in Rwanda hemorrhage was the
leading cause(31-33). Data from the Confidential Enquiry into Maternal Deaths (CEMD)
in Kenya found PPH to be the leading cause of maternal death (39.7%), which
correlates to our study finding(34). Compared to the CEMD, the proportion found in our
study (80.0% and 91.0%) was much higher. This was attributed to the fact that our
study did not include complications of early pregnancy as they were not covered under
FMS, therefore we had a narrower range of complications. This was a limitation for this
study but the exclusion reduced information bias. The increase noted after introduction
of free maternity services can be attributed to: i) The increase in number of women
delivering at the facility may have overwhelmed the staff, compromising intrapartum and
immediate post-partum care. A study done at Nakuru county referral hospital in Kenya
found staff shortage to be a challenge faced after FMS introduction leading to a
compromise in quality of care offered (6). i) Women with severe PPH who would

otherwise have delivered at home or in lower level facilities accessed care at the county
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referral hospital after removal of the cost barrier. Most studies done on access of

services after removal of user fees confirm increase in access to hospital deliveries(7).

The reduced proportion of women with preeclampsia and anemia observed after
introduction of free maternity services was attributed to an increase in ANC attendance,
as was documented in various studies carried out in the country after free maternity
services(5,6). Blood pressure monitoring is a preventive intervention during ANC visits.
This aids in early diagnosis of preeclampsia and referral for management before
evolving into severe disease. Iron/folate supplementation, also done during ANC visit, is
a well -known strategy for reducing anemia in pregnancy (35). This underscores the
need to strengthen ANC services in the country, in order to sustain the benefits of

improved uptake as seen in this study.

No cases of severe sepsis were found in the post-period. This is most likely because in
this period women got discharged promptly postpartum due to the crowding in the
wards. In case of readmission, it was to the acute gynecology ward which wasn’t
covered under FMS. We therefore recommend a follow up study looking into cases of

severe sepsis.

The proportion of women with obstructed labor increased almost two-fold after
FMSamong the PTLCs and similarly an increase was seen among the MNMs, although
the increase was marginal. For both, the increase was not statistically significant.
Thedoubling could also be an indication of stretched resources in the period after FMS

introduction and therefore poor labor management.
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4.2 USE OF CRITICAL INTERVENTIONS

The proportion of women who were transfused increased in the post-period (78.5% vs
68.2%), which mirrored the increase in seen in cases of severe PPH. In Kenya blood
shortage contributes to one third of maternal deaths due to hemorrhage(34). This
underscores the need to ensure adequate blood supplies in maternity units in order to
optimize management of women with hemorrhage. Some of the challenges faced in
adequate blood provision in Sub-Saharan Africa include poor set-up of blood centers,

transport and laboratory systems as well as shortage of voluntary donors(36).

4.3 MNM INDICATORS

4.3.1 Overall MNM indicators

The study found an increase in both MNMR(from 22.7/1000 to 26.3 /1000 LBs) and
SMOR (from 22.90/1000 to 26.90/1000 LBs) in the post-period. According to WHO, both
indices estimate the amount of care/resources needed to manage maternal
complications (8). This confirms the need for increase in resources in the era of FMS. A
systematic review found that an increase in supplies and human resource is required to
match the increase in service utilization after user fee abolishment in low resource
settings (7). Human resource optimization is particularly emphasized for maternal health
promotion in these settings (37). The recent CEMD in Kenya found that health-care
worker related factors contribute to three quarters of maternal deaths in Kenya (34).
This therefore highlights an urgent need to audit human resource in the maternity unit;
skills, training, numbers, support structures, motivation and attitude. This will inform the

specific aspects that need to be optimized in the setting of free maternity services.
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4.3.2 Hospital Access Indicators

SMO12 refers to the proportion of SMOs that occurred within 12 hrs of hospital
admission, with an underlying assumption that they represent the 15t and 2" delay. The
slight increase noted in our study in the post-period (69% from 66%) is contrary to the
expectation that the elimination of user fees under the FMS would lead to a reduction in
the 15t and 2" delays. This could be due to other barriers of access that might not have
been addressed by user fee elimination. A study carried out in Kenya on implementation
of FMS noted that high cost of transportation along with perceived poor quality of
services (especially in the smaller facilities like the health centers and dispensaries
which are nearer to them) was a barrier to access(38). In this regard, there is need to
further evaluate these barriers and devise solutions so as to realize the full benefits of

FMS.

4.3.3 Intra-hospital Care Indicators

Intra-hospital SMOs, intra-hospital SMO rate and SMOs referred outare proxies for
intra-hospital quality of care. Our study found no significant changes in the three
indicators implying that the overall intra-hospital care did not change with the
introduction of FMS. As much as user fee abolition has the potential to improve the
quality of care, evidence shows that this is rarely achieved. This is because other
complimentary interventions such as resource optimization to match the increased
utilization are usually neglected, like in the Kenyan case(39).A comprehensive approach
should therefore be taken on the implementation of FMS in order to achieve

improvement in quality of hospital care.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

This study found that introduction of free maternity services had mixed effect on
maternal near miss morbidity at Embu county referral hospital in Kenya. Gains were
made in reduction of severe preeclampsia and anemia cases and this underscores the
benefits of improved access to antenatal care.The major loss identified was an increase
in cases of severe PPH, which is known to be the main cause of maternal mortality
globally and locally.The need for blood transfusion also increased, which mirrored the

increase seen in severe PPH.

The MNM indicators in this study suggest that the first and second delays in access did
not improve as expected, after removal of the cost barrier. In addition, these indicators
showed that the resources required to manage severe complications of childbirth were

suboptimal in the facility.

5.2 RECOMMENDATIONS

1. There is need to support the ANC clinics and services further so as to sustain the
reduction in preeclampsia and anemia in pregnancy. Prevention and early
management of these two conditions should be emphasized because as much there
was a significant decline was noted, they are still significant causes of maternal near
miss morbidity at the facility.

2. There should be focused efforts on prevention and management of PPHin order to

reduce morbidity due to severe PPH, whose contribution to maternal near miss
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morbidity was noted to have a significant increase after introduction of FMS in the
country.

. Studies on effect of free maternity services on maternal sepsis and severe morbidity
arising from complications of early pregnancy should be carried out. Our study did
not inform on these complications, which are significant contributor of maternal near
miss morbidity globally.

. To meet the increased demand for blood products, the national blood transfusion
services should be audited for existing gaps that require support so as to optimize
care of women with maternal near miss morbidities.

. At the policy- making level, there is need to evaluate and address other barriers of
hospital access other than cost so as to optimize access and utilization of the free
maternity services.

. Various resources at the facilities offering FMS should be audited to aid in
identification of specific gaps in the existing resources. This will facilitate optimization

of these resources so as to improve the overall quality of care.
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APPENDIX

A DATA COLLECTION FORM

World Health Organization

World Health Organization

Screening Questions

In questions 1 to 4 please specify:

0= The condition was not present during the hospital
stay.

1= The condition was present at arrival or within 12hrs of
hospital arrival.

2= The condition developed after 12hrs of hospital
arrival.

3= Information not available/ unknown or not
applicable.

1. Severe Complications/ Potentially Life-Threatening
Conditions

O AO Severe PPH

O Al Severe Preeclampsia

O A2 Eclampsia

O A3 Sepsis/Severe systemic infection

O A4 Ruptured uterus

2. Critical Interventions or Referrals out.

O BO Use of blood products (includes any blood
fransfusion)

[ B1 Laparotomy
[0 B2 Referrals out

3. Organ Dysfunction (Life Threatening Conditions)
OCO0 Cardiovascular dysfunction

(Shock, use of continuous vasoactive drugs, cardiac
arrest, CPR, sever hypo perfusion; lactate >5mmol/L or
>45mg/ dL, severe acidosis; Ph,7.1

O C1 Respiratory Dysfunction

(Acute cyanosis, gasping, severe tachypnea(RR>40
bpm), severe bradypnea (RR <6 bpm), severe
hypoxemia (PaO2FiO2<200, Oz saturation (<90% for RR
= 60min), infubation or ventilation noft related to
anesthesia.

O C2 Renal Dysfunction

(Oliguria non-responsive to fluids or diuretics, dialysis for
ARF or severe azotemia; Creatinine 2300umol/ml or

4.Maternal Deaths

O DO Death during pregnancy, delivery or within 42 days of
pregnancy fermination.

O D1 Death after 42 days of pregnancy termination

NB: If you answered “1” or “2” in any of the questions 1-4,
please go to question 5. If you answered “0" to all the
questions, do not answer further questions. The woman is
not eligible. From question 5, if any information is not
available, unknown or not applicable, fill with “5”

5. Date of hospital admission EO

d|ld{MIm|ylylyly

6. Date of delivery E1

d|ld{Mml|ylylyly

7. Date of discharge or death E2

d|d{MIm|y|YylYy]lYy

8. Final Mode of delivery E3
1= Vaginal delivery 4= Died/discharged sfill pregnant
2= Caesarean section 5= Unknown/ other

3= Laparotomy for ruptured uterus

9. Best estimate of gestational age in competed weeks E4

[T ]

10. Neonatal vital status (0= Alive 1=Dead)

0O ES At birth

O E6 At discharge or at 7days if still in hospital

11. Underlying Causes of Death/Near Miss
O FO Obstetric Hemorrhage
O F1 Hypertensive Disorders

O F2 Pregnancy-related infection
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23.5mg/Dl)
[OC3 Coagulation/ Hematologic Dysfunction

(Failure to form clots or massive transfusion of RBCs 25
units or severe acute thrombocytopenia; Platelet count
of <50,000 /ml)

O C4 Hepatic Dysfunction

(Jaundice in preeclampsia, severe acute
hyperbilirubinemia; bilirubin >1000 umol/L or >6.0mg/Dl)

[OC5 Neurologic Dysfunction

(Prolonged unconsciousness, coma lasting >12hrs,
stroke, status epilepticus, uncontrollable fits, total
paralysis)

O Cé Uterine Dysfunction/Hysterectomy

Hemorrhage or infection leading to hysterectomy.

O F3 Obstructed Labor

O F4 Other Obstetric disease/complication

12. Contributory/ Associated Conditions
0O GO Anemia

O G1 HIV Infection

O G2 Previous C/S

O G3 Cardiac disease

0O G4 Obstructed Labor

0O G5 Other
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