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Background: Investigating severe maternal morbidity/near miss is a newly recognized tool which identifies women at the highest risk of
maternal death and helps allocate resources, especially in developing countries.

Objectives: This study aimed to document the prevalence and causes of severe maternal morbidity (SMM) at two educational hospitals
in Ahvaz, Khuzestan, Iran.

Patients and Methods: In this prospective study, we found and selected SMM patients based on organ failure criteria from patients
admitted in two educational hospitals of Ahvaz Jundishapur University of Medical Sciences during 2009 - 2010. Until recovery discharge
or death, the diagnosis and management of these patients were under observation of obstetricians. The main outcome was maternal
mortality ratio, SMM rate (SMMR).

Results: Totally, there were 12,149 deliveries, eight maternal deaths and 226 SMM cases. This study showed the SMMR of 18.6/1000 live
births,an MMR of 65.8/100000 live births, and case fatality ratio of 128 or 3.5%. Severe preeclampsia and hemolysis elevated liver enzymes
low platelet count syndrome (HELLP) (38%), hemorrhage (23%) and ectopic pregnancy (14%) were the top causes of SMM. Similar to HELLP
syndrome (25%) hemorrhage (25%), sepsis (25%) was the commonest cause of mortality; 39% of patients were referred from primary or
secondary health care units; 85% of the cases needed intensive care unit admissions.

Conclusions: SMM analysis provides valuable information on obstetric care. This study highlighted the need to improve antenatal care,
which would help early identification of high-risk pregnancies. Every SMM could progress to maternal mortality if is not suspected,

diagnosed and managed on its golden time.
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1. Background

World Health Organization (WHO) estimated that there
were 287000 maternal deaths worldwide in 2010. Of all
the deaths, 95% occurred in developing countries (1), re-
vealing major political, economic and social differences
between countries and regional differences, especially re-
garding women’s health. According to WHO, the estimat-
ed maternal mortality ratio (MMR) in Iran in 2010 was 21
per 100,000 live births. Sistan and Baluchestan and Kho-
rasan provinces were the regions in Iran with the high-
est MMRs, while direct obstetric causes account for 49%
of maternal deaths and the main causes are hypertensive
diseases, followed by hemorrhage and puerperal infec-
tions and pulmonary embolism (2). Maternal death is
used as a parameter to assess the quality of health servic-
es by identifying the situations of inequality and contrib-
uting to the assessment of levels of health and socioeco-
nomic development of a population (2). Maternal deaths
are the tip of the iceberg of maternal disability and for
every woman who dies many more will survive, but often
have lifelong disabilities (2, 3). Severe maternal morbid-
ity or near miss is a newly described condition which has

been investigated for 20 years. Near misses are defined
as pregnant women with severe life-threatening condi-
tions who nearly die during pregnancy, childbirth or
the postpartum period; but with good luck or good care,
they survive. A near miss case isa woman with at least one
near miss event (4-7). Severe maternal morbidity or near
miss can be a more valuable indicator in analyzing the
obstetric care than maternal mortality, as this condition
has greater incidence rates and offers a good opportunity
for data collection, as the woman herself can be a source
of information. Therefore, the study of severe maternal
morbidity or near miss is a key to advanced knowledge
about risk factors during pregnancy and it can be a valu-
able tool for monitoring the delivery of obstetrical care
(5,8). Once maternal morbidity precedes maternal death,
the systematic identification and the study of near miss
cases help in further understanding of the determi-
nants of maternal mortality. Unlike developed countries,
in Iran there is limited experience with the use of near
miss reviews as a tool for monitoring the quality of ma-
ternity services in developing countries. There are now a
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number of statistical data systems that measure indica-
tors of unplanned events caused by errors that had po-
tential to injure patients. Most studies have used Mantel
(9) and Waterstone (10) classifications as they have been
published prior to the proposed WHO classification (11).
The criteria for diagnosis of maternal near miss have
been standardized. Three approaches based on differ-
ent indicators have been proposed to identify severe
maternal morbidity/near miss: 1) organ dysfunction (9);
2) presence of conditions or complications (10, 12) such
as preeclampsia, uterine rupture or severe sepsis; and 3)
the level of care complexity such as blood transfusion
or intensive care unit (ICU) admission (13, 14). The WHO
Working Group on Maternal Mortality and Morbidity has
recently developed a uniform set of criteria for case iden-
tification based on three established approaches with
clinical, laboratory and management markers (11). This
event is most commonly known as “severe maternal mor-
bidity,” “severe acute maternal morbidity” or “near miss”.
WHO (11) argues that “maternal near miss” is the term
that better reflects the notion of “nearly dying but surviv-
ing” and recommends its use. The present study aimed to
describe the epidemiological profile of severe maternal
morbidity/near miss and its maternal characteristics and
perinatal outcomes in two referral maternity hospitals.
This study was conducted to determine the prevalence
of near miss cases and the nature of near miss events
and mortalities among the obstetric patients to serve
as a complementary method for auditing the quality of
maternal health care in our institution. Because mater-
nal deaths have become so uncommon, the practice of
analyzing severe maternal morbidity evolved as a surro-
gate to improve obstetrical and perinatal care. Because
avoidance of medical errors serves to decrease the risks
for maternal mortality or severe maternal morbidity, the
concept of near misses or close calls was also introduced.

3. Patients and Methods

A cross-sectional study was conducted at the Razi and
Emam Khomeini hospitals in Ahvaz, Iran, during 2009
- 2010. These hospitals include a maternity ward and a
surgery center, an adult ICU, a neonatal ICU (NICU), and
a blood bank. Teams of obstetricians, anesthesiologist,
neonatologists and intensive care specialists are avail-
able round the clock. Emam Khomeini and Razi, the two
educational hospitals of Ahvaz Jundishapur University of
Medical Sciences, are tertiary referral hospitals that pro-
vide care to high-risk pregnant women in Khuzestan Prov-
ince with an estimated population of 4,274,979 inhabit-
ants in 2009. The study included women who showed any
clinical signs during pregnancy, childbirth or within the
first 42 days postpartum who met the defining criteria of
severe maternal morbidity/near miss based on the WHO
classification (Table 1) (11). Data was collected from 2009 to
2010 by the principal investigator of Ahvaz Jundishapur
University Medical Sciences. Suspected cases of severe ma-

ternal morbidity/near miss were identified during daily
visits to the ICU and obstetrics ward and review of hos-
pital admissions records. Once they were identified, the
patients were followed up by reviewing medical, nursing
and blood bank records as well as the death certificates
from the hospital administrative department to rule out
or confirm suspected cases of severe maternal morbidity/
near miss. Data of the confirmed cases were entered into
a data collection form without direct contact or interview
with the women. The data collection instrument was
based on the WHO criteria. After case confirmation, con-
sistency and completeness of the data were evaluated and
then they were entered into a database using Microsoft
SPSS Excel 2003. The main outcomes were maternal mor-
tality ratios and Severe Maternal Morbidity (SMM) rate.
The following variables were collected: age; gestational
age, gravidity, parity; type of delivery; perinatal data.

4.Results

During the 12 months of the study, 12149 women were
admitted to Emam Khomeini and Razi hospitals for child-
birth. There were eight maternal deaths from obstetric
causes with an MMR of 65.8 per 100 000 live births. The
226 women with severe maternal morbidity/near miss
were diagnosed based on WHO criteria. The severe mater-
nal morbidity/near miss rate was 18.6 per 1000 live births
(Table 2) (11). The characteristics of the women diagnosed
with severe maternal morbidity/near miss are presented
in (Table 3). Their mean age was 27.8 years old; the mean
gestational age was 31 weeks. We found a high cesarean
rate (85%) because of the severity of these patients’ ob-
stetric conditions. Their pregnancies usually required
urgent actions. Cesarean is associated with high rates of
maternal morbidity and mortality. The outcomes of preg-
nancy were 153 live births, 41 stillbirths, and 32 ectopic
pregnancies. The mean weight of the newborn was 2113
g; 9% of the newborns had intrauterine growth restric-
tion (IUGR), 12.6% had fetal distress due to the meconium
passage and abruption. The causes of SMM are presented
in Table 4. The most common causes of SMM were severe
preeclampsia, hemolysis elevated liver enzymes low
platelet count syndrome (HELLP) (38%) and hemorrhage
(23%). Other causes were eclampsia (9%), cardiac disease
(3.5%), sickle cell anemia (3.5%), cholestasis (2%), acute
fatty liver (1.5%), sepsis (1.5%), high spinal block (1%), pul-
monary embolism, acute renal failure, sub-arachnoid
hemorrhage DVT, bladder rupture, scleroderma, HiAl
influenza, and thyroid storm (3%). The cause of maternal
death are present in Table 5 that including: DIC (Dissemi-
nated intravascular coagulation) and atonia (2 cases),
HELLP syndrome (2 cases), sepsis (2 cases), Scleroderma (1
case), Sickle cell anemia (1 case). Comparison of near miss
events and primary cause of maternal death is present in
Table 6. As for the clinical outcome, 214 women were dis-
charged in good health, eight were with sequelae, and 14
were transferred to other wards.
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Table 1. Diagnostic Criteria of Severe Maternal Morbidity According to World Health Organization @

WHO Criteria

Clinical Criteria

Laboratory Criteria Management Criteria

Dysfunction

Gasping; acute cyanosis; respi-
ratory frequency > 40 or < 6;
pulmonary edema

Shock; unconsciousness and
no pulse/heartbeat; BP =170/110
mmHg twice, 6-hours apart

or; cardiac failure or arrest;
systolic BP < 90 mmHg; Free
fluid infusion

Oliguria not responsive to
fluids or diuretics; diuresis less
than 400 mL/24 hours, refrac-
tory to hydration, furosemide
or dopamine; rupture of blad-
der post-surgery

Jaundice with pre-eclampsia;
acute fatty liver

Coagulation disorders Acute
thrombocytopenia requiring
platelet transfusion; sickle cell
anemia

Hemorrhage due to placenta
pathology; Uterine rupture

Total paralysis; stroke; eclamp-
sia; subarachnoid or intrapa-
renchymal hemorrhage; total
paralysis; loss of consciousness
for 212 h;status epilepsy

Septic shock

Severe hypotension after-
blockade and intubation; BP <
90 mmHg for 21h

Diabetic ketoacidosis; thyroid
storm

Oxygen saturation <90% for = 60

Intubation and ventilation
for > 60 minutes, not related
to anesthesia

Lactate >5; pH <71 Cardiopulmonary resuscita-

tion

Creatinine =300 mmol/Lor >3.5 Dialysis for acute renal failure

Bilirubin >100 mmol/L or > 6.0

mg/dL; LFT dysfunction

(<50000 platelets) Transfusion >4 U pcor RBC;

transfusion platelets

Hysterectomy for postpar-
tum; laparotomy due to
ectopic pregnancy or hemor-
rhagic cyst

Acute thrombocytopenia

High spinal block

Loss of consciousness and ketoaci-

dosis and glucose in urine

Respiratory dysfunction

Cardiovascular dysfunc-
tion

Renal dysfunction

Hepatic dysfunction

Coagulation/hematologi-
cal dysfunction

Uterine dysfunction

Neurological dysfunc-
tions

2 Abbreviations: BP, blood pressure; PRBCs, packed red blood cells; ICU, intensive care unit.

Table 2. Indicators Proposed by World Health Organization for
Maternal Near Miss, According to the Criteria

Table 3. Characteristic of Maternal Near Miss Cases @

WHO Indicators

Absolute number of near
miss cases P

Near miss rate €

Maternal near miss/mor-
tality ratio d

Maternal mortality rate ©

a Abbreviation: WHO; World Health organization.

Absolute number of near miss cases.

€ The incidence of near miss cases refers to the number of maternal

near misses by 1000 live births.

Maternal near miss/mortality ratio-ration between cases of maternal

near miss and maternal deaths.

€ Mortality rate, number of maternal deaths by the number of women

in life-threatening situations (%).

Characteristics Maternal Near Miss (n =198)
WHO? Mean age,y 27.8
226 Mean gestational age, wk 31
Parity, median 1
18.6/1000 live birth Gravidity, median ,
226[8 IUGRP 16 (9)
65.8/100000 live birth UFD 41(18)
Meconium passage b 8(4.6)
Weight of newborn, 2113
mean, g
Abruption b 14(8)

2 Abbreviations: IUGR, intrauterine

intrauterine fetal death.
Values are presented as No. (%)
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Table 4. Nature of Near Miss Events ¢

Write Expended form

Frequency, No. (%)

Severe preeclampsia, HELLP
syndrome

Obstetric hemorrhage
Placenta previa
Placental abruption, DIC
Uterine rupture
Uterine atony
Damage of obstetric canal
Ectopic pregnancy
Eclampsia
Cardiac disease
Sickle cell anemia
Cholestasis
Acute fatty liver of pregnancy
Sepsis
High spinal block
Others
Pulmonary embolism
Acute renal failure
Sub-arachnoid hemorrhage
DVT, bladder rupture
Scleroderma
HiAl influenza
Thyroid storm

Total

86 (38)

53 (23)
23(10)
9(4)
9(4)
8(3)
4(2)
32(14)
20(9)
8(3.5)
8(3.5)
4(2)

3(15)

1
1

226 (100)

2 Abbreviations: DIC, Disseminated intravascular coagulation; DVT,
Deep vein thrombosis; HELLP, Hemolysis elevated liver enzymes low

platelet count.

Table 5. Nature of Maternal Deaths Events 2

Diagnosis Frequency, No.
DIC, atony 2
HELLP syndrome 2
Sepsis 2
Scleroderma 1
Sickle cell anemia 1
Total 8

2 Abbreviations: DIC, Disseminated intravascular coagulation; HELLP,

Hemolysis elevated liver enzymes low platelet count.

Table 6. Comparison of Near Miss Events and Primary Causes
of Maternal Deaths @

Diagnosis Near Miss Mortality
Hypertensive disorders of 106 2
pregnancy

Severe hemorrhage 85 2
Sepsis 3 2
Scleroderma 1 1
Cardiac 8 0
Anesthetic complication 2 0
Sickle cell anemia 8 1
Others 13 0
Total 226 8

@ Abbreviations: HELLP, Hemolysis elevated liver enzymes low platelet
count; PPH, postpartum hemorrhage.

5. Discussion

So far, no provincial statistics on severe maternal mor-
bidity has been officially published in Iran. In 2009, the
population of Khuzestan province was 4,274,979 and this
province was the sixth in the country, constituting 6.2% of
the total population of Iran. According to the figures pub-
lished, Khuzestan province is at the third place in terms of
birth after Tehran and Khorasan Razavi provinces. There-
fore, efforts to reduce maternal death in this province can
be a high step to reduce maternal mortality in the coun-
try. In the two educational hospitals, Razi and Imam Kho-
meini in Ahvaz city, which are the main locations of the
Gynecology Department of Ahvaz Jundishapur University
of Medical Sciences, at the time of the study, about 12,149
childbirths occurred, which was about 11.7% of the total
birth of the province. A high percentage of patients (39%)
in the study had been referred from other centers, and as
aresult, the overall prevalence of SMM in these two hos-
pitals was higher than the actual statistics of the whole
province. The prevalence of SMM morbidity in this study
was 18.6 per 1000 deliveries. Of every 100 pregnant wom-
en, 2 (1.86) were exposed to extreme levels of SMM (case fa-
tality ratio = 3.5%). The statistics obtained from this study
were not comparable to the ones form developed coun-
tries, but were in the range announced by WHO (15) and
were close to those of other developing countries. Among
the few countries in Middle East, the statistical reports
available from this study are acceptable. It seems that the
situation in Iran is now better than other countries of the
region. In terms of maternal mortality statistics, after the
Turkey, Iran has the lowest statistics of death in the Mid-
dle East (16). In this study, the number of maternal deaths
was 23, of which, eight cases had happened in these two
hospitals; 34.7% of the total deaths in the province were
related to these two hospitals. The most important justi-
fication for this high figure can be the lack of features in
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other centers and the fact that they are referral centers.
Of eight deaths occurred, two cases had been referred to
this hospital in the final stages and each was hospitalized
in these centers just as few as a couple of hours; therefore,
they can be removed from the death statistics; thus, 26%
of all the maternal deaths in the province belonged to
the two hospitals (case fatality ratio = 2.6%). In this study;,
he two main causes of death of mothers, similar to other
developing countries, were bleeding and hypertension,
which unfortunately were mostly preventable. Sepsis
was also the third leading cause of death of mothers and
according to its high prevalence, it should be taken into
consideration. The most common causes of SMM in this
study were preeclampsia and HELLP syndrome of deliv-
ery hemorrhages which was consistent with the effects of
maternal mortality. Brazilian studies (17-20) also reported
hypertensive syndromes as the most commonly associ-
ated causes with severe maternal morbidity/near miss, as
high as 57% in Souza et al. study (17). Adisasmita et al. (21)
in Indonesia also found that 57.3% of women had hyper-
tension syndrome as a primary cause of maternal near
miss. Reichenheim et al. (22) reviewed the literature for
indicators of near miss and found ICU admission (54.9%),
eclampsia and obstetric hemorrhage (52.9%) as the most
commonlyidentified causes. Filippi etal. (23) ina study in
Africa identified hemorrhage and hypertensive disorders
of pregnancy as the most common conditions associated
with near miss. In studies in other areas, the prevalence
and criteria of SMM are different and numerous.

The Mantel (9) and WHO (11) classification were able
to identify a comparatively similar proportion of cases.
These criteria, especially the WHO (11) classification,
showed a very high threshold for the detection of cases
of maternal near miss, missing a significant proportion
of women with highly relevant conditions such as pre-
eclampsia and eclampsia.

For example, in 2004, the SMM statistics reported from
other parts of the world and announced the prevalence
of SMM between 0.07 - 8.23%, with a case fatality ratio
=0.02 - 37%. In a study in Nigeria from June 2002 to De-
cember 2004, the SMM reported was 140/1000 live births
and the maternal mortality rate was 2931/100 000 (11). In
this study, the most common causes of maternal death
and SMM were blood pressure and bleeding (24). In a
cross-sectional study in Bolivia, severe maternal morbid-
ity/ near miss was 50/1000 live births and the maternal
mortality rate was 187/100000 living births. In this study,
the most common causes of maternal death and severe
maternal morbidity/near miss were blood pressure and
bleeding (25).In a study in the University Hospital of Fati-
ma in Karachi, Pakistan, the prevalence of severe mater-
nal morbidity/near miss was 32.9/1000 and the causes of
severe maternal morbidity/near miss was bleeding ane-
mia dystocia (26). In a study at the University of Damas-
cus, Syria, the prevalence of severe maternal morbidity/
near miss was 32.9/1000. In this study, the most common
causes of maternal death and SMM were blood pressure
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and bleeding, too (27). In addition, among developed
countries, in a report from the UK in 2002, hospitaliza-
tion in the ICU was considered as an SMM index. The prev-
alence of SMM was < 0.1% with a case fatality ratio < 6%.
Informal studies conducted in the United States reported
about 50 intense morbidities versus one case of mater-
nal death, i.e., five out of every 1000 deliveries. In other
developed countries, statistics show about 5 - 8 cases per
1000 deliveries (28), that of course, statistics of countries
like Iran still have a large distance with these countries'
statistics.

Timely detection of cases with the severe maternal
morbidity is the first step in preventing the death of the
mother. In the next stage, according to the capabilities
and equipments, necessary measures should be done for
treatment or referral of the patient. Especially it is im-
portant in cases where that disease’s nature in a type of
sickle cell anemia, HELLP syndrome, sepsis that results in
high mortality, like a patient's. Timely referral to centers
level 3 that have appropriate therapeutic and diagnostic
equipments, intensive care unit (ICU) and medical team,
consisting of various specialties.

Finally it seems that the existence of the specific charge
to follow up the diagnostic measures and create harmo-
ny between different groups, plays an effective role in
preventing a transform in the severe maternal morbidity
to maternal death cases.

5.1. Conclusions

Severe maternal morbidity/near miss analysis provides
valuable information on obstetric care. The occurrence
of complications during pregnancy is not only associ-
ated with the level of human development, but also with
differences in detection and management of obstetric
complications. Prompt diagnosis and adequate man-
agement contribute to differences in maternal morbid-
ity and mortality rates between countries and regions.
This study highlighted the need to improve antenatal
care, which would help early identification of high-risk
pregnancies. Every severe maternal morbidity/near miss
could progress to maternal mortality if is not suspected,
diagnosed and managed on its golden time.
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