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Abstract

Background: Since maternal near miss (MNM) could act as a surrogate of maternal death, the implementation of MNM audit at
hospital level can provide an opportunity to study maternal morbidity at a large scale.
Objectives: The current study aimed at investigating severe maternal outcomes (SMO; i.e. MNM + maternal death [MD]) in a referral
hospital.
Methods: A prospective, facility-based, cross sectional study was conducted from 22 June to 22 December 2017. The current study
was performed in a tertiary referral teaching hospital in Zahedan, Iran. The study population included all pregnant females with
a gestational age of 22 weeks giving birth in this hospital or referred to this center for delivery, as well as females within 42 days
of pregnancy termination. The World Health Organization maternal near-miss criteria were used to identify MNM and analyze the
data. Logistic regression was used to predict SMO risk factors.
Results: Overall, 3527 deliveries and 3480 live births were reported in the hospital under investigation. Severe maternal outcomes
were observed in 68 cases. The rate of MNM was 13.79 per 1000 live births; furthermore, the ratio of MNM to mortality was 12:1. Binary
analysis showed that hemoglobin level, place of residence, parity, history of cesarean section (CS), insurance coverage, and type of
delivery were the significant decisive factors in SMO. Moreover, severe hemorrhage and hypertensive disorders were the common
causes of SMO.
Conclusions: According to the collected data, MNM indicators were high in the under study hospital. Therefore, it seems necessary
to adopt context-based interventions at hospital level to find and manage mothers prone to SMO during pregnancy and childbirth.
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1. Background

Despite the worldwide reduction in maternal mortal-
ity (MM) through the increased birth coverage in health fa-
cilities (1), the rate of MM remains high in resource-poor
settings (2, 3). For every female that dies of pregnancy-
related causes, 20 or more cases experience acute or
chronic morbidity (4).

The World Health Organization (WHO) defines mor-
bidity as “any health condition attributed to and/or ag-
gravated by pregnancy and childbirth that has a negative
impact on the females wellbeing and/or functioning” (5).
Maternal morbidity can affect females’ physical, psycho-
logical, and sexual health, as well as their socioeconomic
status. According to the literature, maternal morbidity
and mortality is higher among poor females in low- and
middle-income countries (6).

For many years, maternal death (MD) reviews are used
to improve the quality of care in maternity services (7);
however, as MD is the tip of the iceberg, maternal near
miss (MNM) was suggested by the WHO (8). The term “n-
ear miss” denotes a condition of “a female that nearly died,
but survived a complication that occurs during pregnancy,
childbirth, or within 42 days of termination of pregnancy”
(3). Since MNM could act as a surrogate of maternal death
(9), the implementation of MNM audit at hospital level can
provide an opportunity to study maternal morbidity at a
large scale (4).

The MNM audit involves a set of explicit and measur-
able criteria for the baseline objective assessment of qual-
ity of care, which can be used to monitor care practice and
determine if the standards of care are adhered to (7, 8). It
also provides an objective assessment tool to compare and
monitor obstetric quality of care in health facilities among
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females experiencing severe complications over time (7,
10). Moreover, MNM audit is more acceptable for hospital
staff to discuss survival causes in such females after experi-
encing life-threatening conditions (4, 7).

There are limited studies investigating MNM in Iran. To
the best of authors’ knowledge, no studies examined MNM
in Sistan and Baluchistan province, Iran. In this province,
the rate of MM is 48.6 per 100000 live births (11), while it is
25 per 100000 live births for the whole country (12).

2. Objectives

The current study aimed at estimating the potentially
life-threatening conditions (PLTC), MNM indicators, and
the quality of care using the organ-system dysfunction
based approach and MNM tool developed by WHO (8, 13) at
a provincial referral center in a deprived province of Iran.

3. Methods

A prospective, facility-based, cross sectional study was
conducted from 22 June to 22 December in 2017 in Zahedan,
Iran. Sistan and Baluchistan province has a population
size of 2.775 million distributed over a land area of 180726
km2. Zahedan, the capital of the province, entails three
hospitals, one of which is Ali-ibn Abi Talib. This center is
the only provincial tertiary teaching hospital with a catch-
ment population of about 2221544 people. This hospital
also receives referrals from the other two tertiary hospi-
tals in the same city, other district hospitals, health cen-
ters, and rural and urban childbirth facilities, as well as
self-referring patients. Therefore, Ali-ibn Abi Talib Hospi-
tal, as a representative of childbirth facilities, affiliated to
Zahedan University of Medical Sciences.

Annually, almost 7000 deliveries are conducted in this
hospital. During the study period, the medical staff con-
sisted of 10 obstetricians and 34 midwives. Additionally,
midwifery and medical students, as well as obstetrics and
gynecology residents provide care for parturient mothers.
Mothers and newborns are referred to this hospital in case
of the development of any medical/surgical complications
or the emergence of unpredicted intrapartum and post-
partum complications. Anesthesiologists, obstetricians,
and pediatricians are present in the hospital 24 hours a day.
This referral hospital is equipped with two intensive care
units (ICUs) of 12 beds.

The study population corresponded to all females giv-
ing birth at Ali-ibn Abi Talib Hospital or referred to this hos-
pital for childbirth, as well as the ones within 42 days of

pregnancy termination. All subjects were females with a
gestational age of over 22 weeks. The females diagnosed
with abortion or ectopic pregnancy was excluded since
the denominator for both abortion and ectopic pregnancy
rates was not reliably known.

Females with PLTC were identified based on severe
complications (e.g. severe postpartum hemorrhage, se-
vere preeclampsia, eclampsia, sepsis or severe systematic
infection, and ruptured uterus) (7).

Furthermore, the organ-system dysfunction based cri-
teria were used to identify MNM cases (3, 8, 10). Accord-
ing to this approach, an MNM case has one or more spec-
ified organ dysfunctions among the following markers: (1)
cardiovascular dysfunction (shock, cardiac arrest (absence
of pulse/ heart beat and loss of consciousness), continu-
ous consumption of vasoactive drugs, cardiopulmonary
resuscitation, severe hypoperfusion (lactate > 5 mM/L or
> 45 mg/dL), severe acidosis (pH < 7.1); (2) respiratory dys-
function (acute cyanosis, gasping, severe tachypnea (res-
piratory rate (RR) > 40 breath per minute (BPM), severe
bradypnea (RR < 6 BPM), intubation and ventilation not
related to anesthesia, severe hypoxemia (O2 saturation <
90% for ≥ 60 minutes or PAO2/FiO2 < 200); (3) renal
dysfunction (oliguria non-responsive to fluids or diuret-
ics, dialysis for acute renal failure, severe acute azotemia
(creatinine ≥ 300 µM/mL or ≥ 3.5 mg/dL); (4) coagula-
tion/hematological dysfunction (failure to form clots, mas-
sive transfusion of blood or red cells ≥ 5 U), severe acute
thrombocytopenia (< 50000 platelet/mL); (5) hepatic dys-
function (jaundice in the presence of pre-eclampsia, se-
vere acute hyperbilirubinemia (bilirubin > 100 µM/L or
> 6.0 mg/dL); (6) neurological dysfunction (prolonged
unconsciousness (lasting ≥ 12 hours), coma (including
metabolic coma), stroke, uncontrollable fits/status epilep-
ticus, total paralysis); and (7) uterine dysfunction (uter-
ine hemorrhage or infection leading to hysterectomy)
(7, 8). The current study employed clinical organ dys-
function, laboratory markers of organ dysfunction, and
management-based proxies to identify severe organ dys-
function (7, 13).

The MNM and death cases (SMO cases) were catego-
rized into two groups, one of which included the females
that already met the MNM criteria on admission (i.e. re-
ferred from other childbirth facilities, and the number of
live births as denominator was unclear), and the other one
entailed the ones that gave birth at Ali-ibn Abi Talib Hos-
pital and developed SMO after admission (i.e. near miss
cases occurred during childbirth or within 42 days of preg-
nancy termination). Later, they were categorized as “re-
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ferred from other childbirth facilities” (to show the rate
and effectiveness of the emergency referrals) and “gave
birth at Ali-ibn Abi Talib Hospital”.

Data were collected through daily visits of obstetrics
ward and other relevant facilities (e.g. ICU, cardiac care
unit, internal medicine, and neurological unit). During
the daily visits, the females’ medical records were screened
for the inclusion criteria, and cases with MNM were fol-
lowed up until 42 days postpartum. For all females (includ-
ing near miss cases), the data were extracted from hospital
medical records, and then collected into a form adapted
from the WHO MNM forms. The WHO maternal near-miss
criteria were previously validated (9, 10).

All data were transferred into SPSS version 16, and a
copy of MNM records was prepared for the subsequent
follow-ups, as well as for the substantiation of data accu-
racy. After entering the data into the software, they were
checked for the accuracy by the research team. Moreover,
all the cases with MNM were entered into an online sys-
tem called “IMAN”. Then, these cases were checked by an ex-
pert at Iranian Ministry of Health and Medical Education,
and the accuracy was verified. Additionally, information
related to the patients’ demographic characteristics, hos-
pital admission, duration of hospital stay, as well as mater-
nal and perinatal outcomes (to monitor the performance
and quality of obstetric services in the hospital itself) (8)
was recorded for all participants.

The current study protocol was approved by the Ethics
Committee of Zahedan University of Medical Sciences (ZA-
UMS), Zahedan, Iran (July 9, 2017; IR.AUMS.REC: 1396. 82). In
addition, permission was obtained from the managers of
Ali-ibn Abi Talib Hospital.

The data were analyzed with SPSS version 16. The re-
sults were presented as frequencies and percentages (for
categorical variables), as well as mean and standard devia-
tions (for continuous variables). Chi-square test was used
to compare demographic qualitative variables among the
three groups [(1) The females that already met the MNM cri-
teria on admission (i.e. referred from other childbirth facil-
ities), (2) Mothers that gave birth at Ali-ibn Abi Talib Hospi-
tal and developed SMO after admission (i.e. near miss man-
ifestations occurred during childbirth or within 42 days
of pregnancy termination, (3) Females without MNM], and
two-tailed tests were run to compare the variables. P-values
< 0.05 were considered statistically significant.

The results were presented in accordance with WHO
criteria regarding MNM 8. The MNM ratio (MNMR) refers
to the number of MNM cases per 1000 live births (MNMR =
MNM/LB). The SMO ratio was also obtained by inspecting

the number of females with life-threatening conditions
(i.e. MNM + MD) per 1000 live births. Moreover, mortal-
ity index (MI%) was calculated as MD/(MNM + MD) × 100.
Hospital access indicators were also estimated by the cal-
culation of SMO12 [cases presenting the organ dysfunction
or maternal death within 12 hours of hospital stay (SMO12)
(number), proportion of SMO12 cases among all SMO cases,
proportion of SMO12 cases coming from other health fa-
cilities, and SMO12 mortality index: The number of SMO12
cases divided by the number of all SMO cases was expressed
as a percentage].

Logistic regression model was used to estimate the as-
sociation between SMO (0 = without SMO, 1 = SMO) and in-
dependent variables (type of delivery, age, parity, maternal
education, place of residence, insurance coverage, history
of CS, and anemia). All independent variables were consid-
ered categorical (dichotomous).

The forward stepwise method was adopted in logis-
tic regression to study the role of each independent vari-
able on SMO event among females with previous CS. P-
value of 0.05 was selected to allow a variable to enter the
model or retain a variable (as an independent variable) in
the model. The overall goodness-of-fit was tested by the
Hosmer-Lemeshow test and likelihood statistics. The two-
tailed tests were also employed to compare the variables
between groups. P-values < 0.05 were considered statisti-
cally significant.

4. Results

A total of 3527 deliveries (including 3 triplets and 65
twins) were reported during the six-month period of data
collection in the Ali-ibn Abi Talib Hospital. The SMOs were
developed in 68 cases (60 near-miss cases and eight mater-
nal deaths). In this regard, four cases of MM (50%) and 12
cases of near miss (20%) were referred from other health
facilities. In this phase, since the denominator (i.e. the
number of live births) was not specified for the referrals,
these cases were not included in the calculation of SMO
and MNM indicators (Table 1); however, they are shown in
the other tables in a separate column.

Overall, 3480 deliveries were live births. A total of 52
cases of SMO (i.e. 48 MNMs and four MDs) occurred in Ali-
ibn Abi Talib Hospital. The MNM and SMO ratios were 13.79
and 14.94 cases per 1000 live births, respectively. Further-
more, MNM to mortality ratio was 12:1 (Table 1).

Table 2 tabulates the demographic characteristics of all
females (with and without an SMO) admitted to Ali-ibn Abi
Talib Hospital. The SMO showed a significant association
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Table 1. MNM Indicators in the Studied Mothers

No. (%)

Total number of live births in Ali-ibn Abi Talib Hospital 3480

SMO cases 52

MNM cases 48

Maternal death 4

Near-Miss Indicators

SMO ratio (SMOR/1000 live births) 14.94

MNM incidence ratio (MNM/LB × 1000 live births) 13.79

MNM: mortality ratio (MNM: 1 maternal death) 12:1

Mortality index [MD/(MNM + MD) × 100] 8.33%

with nationality (P < 0.001), place of residence (P < 0.001),
and insurance coverage (P < 0.001).

The MNM cases were identified according to or-
gan dysfunctions (Table 3). In this regard, coagula-
tion/hematological disorders (71.15%) were the most
common organ dysfunctions among females with SMO
(i.e. MNM and MD) that gave birth in Ali-ibn Abi Talib
Hospital. The other organ dysfunctions included uter-
ine dysfunction leading to hysterectomy (32.69%), and
respiratory dysfunction (17.30%). In contrast, coagula-
tion/hematological (87.5%), neurological (56.25%), and
respiratory (43.75%) dysfunctions were reported as the
three most common organ dysfunctions among females
with SMO referred from other childbirth facilities (Table
3).

Laparotomy was performed in eight females with SMO.
The causes of laparotomy were severe infection (n = 2; lead-
ing to laparotomy and hysterectomy), severe postpartum
hemorrhage (n = 4), post-cesarean section splenic rupture
(n = 1), and massive hematoma in the broad ligament and
ovaries (n = 1).

Regarding the females giving birth at Ali-ibn Abi Talib
Hospital, anemia was twice more common among the ones
with SMO (46.15%) than those without it (21.21%). More-
over, previous cesarean section was 1.8 times more preva-
lent among females with SMO (57.69%) than the ones with-
out it (32.55%). Furthermore, uterine rupture was five times
more common among females with SMO (n = 5) than the
ones without it (n = 1).

Out of the 68 cases with SMO (i.e. MNM and MD), 57
cases (83.82%) were diagnosed with organ dysfunction or
led to MD within the first 12 hours of hospital admission,
28.07% of whom (n = 16) were referred from other child-
birth facilities (Table 4).

Eight cases of MD were reported among SMO cases,

four cases of which were due to indirect causes (i.e. dete-
rioration of a pre-existing medical problem aggravated by
pregnancy), including renal failure with serum creatinine
level of 12 mg (n = 1), thrombotic thrombocytopenic pur-
pura with platelet count of 3000 (n = 1), acute respiratory
distress syndrome in a females with drug abuse (n = 1), and
encephalopathy (with an unknown etiology; n = 1). The
other four MD cases were caused by problems directly re-
lated to pregnancy, including placental abruption and dis-
seminated intravascular coagulation (n = 2), as well as hy-
pertensive disorders (severe preeclampsia; n = 2). Among
all the pregnant females giving birth at the Ali-ibn Abi Talib
Hospital, the overall ICU admission rate was 1.33%; mean-
while, this rate was obtained as 58.82% among the females
with SMO (Table 5).

The overall model goodness-of-fit tests for the Hosmer-
Lemeshow test (χ2 = 4.36, df = 7, P = 0.73), and likelihood
statistics (-2 log-likelihood = 596.819, Cox and Snell R2 =
0.02, Negekerke R2 = 0.12) were performed well. Accord-
ing to the logistic regression model, age, and maternal ed-
ucation were not included in the model (Table 6), although
these variables may affect experiencing SMO. The results
also revealed that Hb level, place of residence, parity, his-
tory of CS, insurance coverage, and type of delivery were
significant predictors of SMO. According to the data, while
females with giving birth for the second time, having his-
tory of CS, and undergoing CS were more prone to SMO, in-
surance coverage, living in the urban areas, and Hb ≥ 11
g/dL had protecting effects against SMO.

5. Discussion

The current study was the first attempt to document
SMO cases (i.e. MNM + MD) based on the WHO criteria and
investigate the presence of organ dysfunction or failure (8)
at a referral hospital in a deprived province with the high-
est MM rate in Iran. Based on the evidence, MNM ratio and
other indicators of severe MM were much higher in this
referral hospital than the ones in the economically advan-
taged provinces of Iran and the overall ranges reported by
WHO (8).

In the current study, MNM ratio (13.79 per 1000 live
births) was higher than the overall ratio reported by the
WHO (8.3 per 1000 live births). According to a multi-
country study performed by the WHO, the overall MNM ra-
tio in the current study can be placed into the category of
countries with “very high MM ratio” (14). Additionally, at
the national level, the current study results (MNM ratio of
13.79 per 1000 live births) were much higher than those
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Table 2. Demographic Characteristics of the Studied Femalesa

Without SMO, N = 3475 (98.08%)
With SMO, N = 68 (1.92%)

P Value
Gave Birth at the Studied

Hospital, N = 52 (1.47%)
Referred from Other Childbirth

Facilities, N = 16 (0.54%)

Nationality

Iranian 2957 (85.09) 35 (67.31) 13 (81.25)

Foreignerb 518 (14.91) 17 (32.69) 3 (18.75) 0.001

Age, y

13 - 19 433 (12.46) 4 (7.69) 1 (6.25)

20 - 30 1795 (51.65) 21 (40.39) 8 (50)

≥ 31 1247 (35.89) 27 (51.92) 7 (43.75) 0.1

Education

Illiterate 959 (27.60) 20 (38.46) 7 (43.75)

Primary school 1401 (40.32) 24 (46.16) 5 (31.25)

Secondary school
and higher

1115 (32.08) 8 (15.38) 4 (25) 0.05

Residence

Urban 2965 (85.32) 40 (76.92) 9 (56.25)

Rural 510 (14.68) 12 (23.08) 7 (43.75) 0.007

Insurance

Yes 2889 (83.14) 35 (67.31) 12 (75)

No 586 (16.86) 17 (32.69) 4 (25) 0.009

Parity

1 776 (22.33) 7 (13.46) 2 (12.5)

2 - 5 1661 (47.80) 35 (67.31) 10 (62.5)

> 5 1038 (29.87) 10 (19.23) 4 (25) 0.05

Abbreviation: SMO, Severe maternal outcomes.
aValues are expressed as No. (%).
b Two Pakistanis and the others from Afghanistan.

of the Alborz province (4.97 per 1000 live births), an eco-
nomically advantaged province near Tehran, the capital of
Iran (15).Since both of these studies used the same (i.e. or-
gan dysfunction) criteria to determine MNM cases, the re-
sults can reflect the true disparities of maternal health out-
comes in the country.

Individuals’ health status is determined by the inter-
action of several factors including physical and socioeco-
nomic environment (e.g. urban and rural location, educa-
tion, poverty level), individual characteristics and behav-
ior, and medical care system (e.g. preventive and tertiary
care) (16). According to the literature, Sistan and Baluchis-
tan province is ranked as the least developed province of
Iran in terms of the development indices (e.g. revenue, ed-
ucation, welfare, and health-related mediator factors) (17,
18).

Disparities among and within countries in terms of
health determinants are accompanied by poor health in-
dices (17). For instance, iron deficiency anemia is highly
prevalent among pregnant females in Sistan and Baluches-
tan province (44.2%) in comparison with other provinces of
Iran (19). It is also observed that the personal and medical
characteristics of females (e.g. age > 31 and anemia) can
affect postnatal severe complications (20, 21) and SMO in-
cidence (22, 23).

On the other hand, passing through the obstetric tran-
sition trends towards over-medicalization (e.g. unnec-
essary C-section) in the middle- and low/middle-income
countries exposes females to increased risk (24). Accord-
ing to the literature, females with previous C-section are
more prone to SMO due to the increased risk of uterine rup-
ture after vaginal birth and severe bleeding (25). In line
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Table 3. Morbidity Conditions in All Femalesa

Morbidity Conditions
Without SMO, N = 3475 (98.08%)

With SMO, N = 68 (1.92%)

Gave Birth at the Studied Hospital;
N = 52 (1.47%)

Referred from Other Childbirth
Facilities; N = 16 (0.54%)

1.1. Females with Severe Complications/Potentially Life-threatening Conditions

Severe hemorrhage 55 (1.58) 29 (55.77) 4 (25)

Severe preeclampsia/eclampsia 195 (5.61) 16 (30.77) 6 (37.5)

Sepsis or severe systemic
infection

18 (0.52) 1 (1.92) 3 (18.75)

Rupture of uterus 1 (0.03) 5 (9.61) 1 (6.25)

Other medical conditions 14 (0.40) 6 (11.54) 3 (18.75)

Contributory Causes/Associated Conditions

Anemia, Hb < 11b 737 (21.21) 24 (46.15) -

History of CS 1131 (32.55) 30 (57.69) 6 (37.5)

1.2. Undergoing Critical Interventions

Hysterectomy 0 (0) 17 (32.69) 2 (12.5)

Laparotomy 0 (0) 4 (7.69) 4 (25)

Receiving blood products 67 (1.93) 36 (69.23) 12 (75)

Organ Dysfunction/Life-threatening Conditions (Near-miss Criteria)

Cardiovascular - 4 (7.69) 5 (31.25)

Respiratory - 9 (17.30) 7 (43.75)

Renal - 7 (13.46) 6 (37.5)

Coagulation/hematological - 37 (71.15) 14 (87.5)

Hepatic - 2 (3.84) 6 (37.5)

Neurological - 6 (11.54) 9 (56.25)

Uterine/hysterectomyb - 17 (32.69) 2 (12.5)

Abbreviation: SMO, Severe maternal outcomes.
a Values are expressed as No. (%).
b Level of hemoglobin (Hb) during pregnancy; prenatal Hb level was not available for referral cases.

with previous studies, disease susceptibility and prone-
ness to severe pregnancy complications may partly explain
the high prevalence of MNM in this hospital (26, 27).

Based on the current study data, about 32%, 23%, and
7.7% of the females that gave birth at this hospital and
developed SMO had no insurance coverage, lived in rural
areas, and were adolescents, respectively. Even in coun-
tries in which most of females have access to resource ser-
vices, some females have no access to high-quality child-
birth care services and experience worse outcomes due to
geographical location, age, and lack of financial protection
(28).

In the current study, MM index was 7.69%. According
to the WHO, the adoption of proper healthcare services in
dealing with complex and severe cases would reduce the
MM index to below 5% (8). Consistent with other studies,
the high MM index in the current study can be explained by
suboptimal obstetric care and/or severity of the cases (29).

In the current study, the rate of SMO12 among all the
cases with SMO was 83.82% of which 28.07% were referred
from other health facilities, showing that referral cases

were higher in the current study than that of a previous
study performed in Alborz province (3%) (15). The referral
hospital under study receives and manages complicated
cases, sometimes in deteriorated critical conditions, re-
ferred from other healthcare centers. This indicates poor-
quality obstetric services at the initial site and delayed re-
ferral of the cases (30, 31).

According to the literature, the receipt of care from
a not very well-equipped childbirth facility with inexperi-
enced staff is associated with delayed and inappropriate
care (32). In the current study, 25% (n = 4) of the females re-
ferred from other childbirth facilities eventually died. This
indicates that females referred late to the hospital did not
benefit from specialized treatments in the tertiary hospital
under study.

Furthermore, it is noteworthy that about 61% of fe-
males that gave birth at this hospital and developed SMO
were self-referrals, and about 8% of them did not receive
any treatments at the initial hospital. In the developing
countries, health system serves through a network; how-
ever, this may not always function properly (33). In the ab-
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Table 4. Hospital Access Indicators in the Studied Femalesa , b

Without SMO, N = 3475 (98.08%)
With SMO, N = 68 (1.92%)

Gave Birth at the Studied Hospital;
N = 52 (1.47%)

Referred from Other Childbirth
Facilities; N = 16 (0.54%)

Source of Referral

Self-referral 3129 (90.04) 32 (61.54) 4 (25)

Self-referral after
non-admission to other
hospitals of the city

18 (0.52) 4 (7.69) 0

Health centers 105 (3.02) 5 (9.62) 1 (6.25)

Rural delivery centers 210 (6.04) 8 (15.38) 2 (12.5)

Other cities 13 (0.35) 3 (5.77) 9 (56.25)

Reasons for Admission to the Hospital

Labor pain 2390 (68.78) 12 (23.08) 0

Prenatal complications 599 (17.24) 32 (61.54) 0

Intrapartum complications 63 (1.81) 2 (3.85) 0

Postpartum complications 19 (0.55) 0 14 (87.5)

Elective cesarean section 396 (11.39) 6 (11.53) 0

Non-obstetric medical and
surgical illnesses

8 (0.23) 0 2 (12.5)

Hospital Access Indicators

Time of diagnosis

Before admission to hospital 7 (13.46) 10 (62.5)

Less than 12 h of admission 34 (65.39) 6 (37.5)

After 12 h of admission 11 (21.15) 0

Abbreviation: SMO, Severe maternal outcomes.
a Values are expressed as No. (%).
b SMO cases presenting the organ dysfunction or maternal death 12 h after hospital stay (SMO12): n = 57. Proportion of SMO12 cases among all SMO cases: 83.82%. Propor-
tion of SMO12 cases coming from other health facilities: 28.07%. SMO12 mortality index: 14.03.

sence of clear guidelines, hospitals may refuse to treat fe-
males with complications (34). Based on the evidence, this
can be related to negligence, lack of skill, or the supplies
necessary to initiate the treatment (32).

In addition, in the current study, the ICU admission
rate was 1.33% among all females, which was higher than
the rate (0.7%) reported in Alborz province, Iran (15). Ac-
cording to the WHO, the minimum acceptable overall rate
of ICU admission is 0.5%. Nonetheless, if the audit was
performed in tertiary health facilities with more cases of
complexity, higher rates of ICU admission rate could be re-
ported (8).

The ICU admission rate was 85.11% among females with
SMO, which was within the suggested limit of over 70%
by WHO. This indicated that a substantial proportion of
females were admitted just for monitoring purposes (8).
Moreover, the rate of MD occurrence without ICU admis-
sion was 12.5%. The WHO announced that the incidence
of over 10% MM without ICU admission is indicative of
the lack of ICU beds (8). In the current study, a female
with total placental abruption and coagulation disorders
died during the surgery three hours post-admission to the

hospital. She arrived at the hospital too late to be admit-
ted to the ICU. In the current study, high SMO and MNM
ratio suggested that much more care and resources are
needed to improve the outcomes in such health facilities
(8, 22). Therefore, with regard to the specific condition of
the province under study, strategies and plans should be
designed based on the context-specific causes.

Meanwhile, literature review showed that although
SMO (i.e. MNM and MD) acts as a positive entry point
and provides valuable information; it is not enough to
create sustainable changes in obstetric care. Therefore,
it is recommended that direct interviews be conducted
with survivors and service providers to obtain a deeper un-
derstanding regarding the deficiencies in care provision,
thereby improving the quality of obstetric care (4, 7, 35).

The current study had some limitations that should
be addressed. First, it was conducted only in one tertiary
(referral teaching) hospital in the capital city of Sistan
and Baluchistan province. Therefore, it does not represent
cases of SMO (i.e. MNM and MD) occurring in other child-
birth facilities. However, a hospital-based data collection
allows policy makers to use pooled data to identify trends
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Table 5. Pregnancy Outcomes and Intensive Care Use Among All Femalesa , b

Without SMO, N = 3475 (98.08%)
With SMO, N = 68 (1.92%)

Gave Birth at the Studied Hospital,
N = 52 (1.47%)

Referred from Other Childbirth
Facilities, N = 16 (0.54%)

Preterm birth delivery, wk 1176 (33.84) 37 (71.15) -c

Less than 28d 52 (1.50) 6 (11.54)

28 - 32 88 (2.53) 7 (13.46)

32 - 37 1036 (29.81) 24 (46.15)

Stillbirth 106 (3.05) 13 (25) 5 (31.25)

Cesarean section 1696 (48.81) 43 (82.69) 6 (37.5)

Maternal mortality 0 4 4

Intensive Care Use

ICU admission rate 7 (0.2%)e 29 (55.8%) 11 (68.8%)

ICU use

Mean ± SD 2.14 ± 1.46 3.24 ± 1.64 13.45 ± 11.99

Min - Max, d 1 - 5 1 - 8 1 - 30

Abbreviations: SMO, Severe maternal outcomes; ICU, Intensive care unit.
a Values are expressed as No. (%).
b Total number of females giving birth: n = 3480. ICU admission rate among females with SMO: 58.82%. SMO rate among females admitted to ICU: 0.85%. Percentages of
maternal death occurred without ICU admission: 12.5%.
c No data about gestational age was provided in referral records.
d WHO (10 Feb 2018). Preterm birth.www.who.int/en/news-room/fact-sheets/detail/preterm-birth.
e Of these seven females, one and six were transferred to the ICU to receive intensive care due to postpartum hemorrhage and preeclampsia, respectively.

Table 6. The Final Multivariable Logistic Regression Model of Variables Associated with SMO Event

Variable β Coefficient SE Wald P Value Exp. (β) 95% CI (Lower - Upper)

Hb level, g/dL

< 11

≥ 11 -1.47 0.25 34.70 < 0.001 0.22 0.14 - 0.37

Place of residence

Rural areas

Urban areas -0.74 0.28 6.92 0.009 0.47 0.27 - 0.82

Insurance coverage

No

Yes -1.08 0.27 15.04 < 0.001 0.33 0.19 - 0.58

Parity

1

≥ 1 0.75 0.36 4.23 0.04 2.12 1.03 - 4.36

History of CS

0

≥ 1 0.67 0.31 4.79 0.02 1.97 1.07 - 3.61

Type of delivery

Vaginal

CS 0.76 0.33 5.07 0.02 2.14 1.10 - 4.16
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based on the patients’ characteristics, hospital-based fa-
cilities for critical care (e.g. ICU), geographical considera-
tions, and inter-hospital comparisons (13).

Second, the current study was hospital-based, and
there was no information regarding the SMO cases that oc-
curred following home births. In addition, abortion and
ectopic pregnancies were not included in the study. There-
fore, the current study findings cannot be extrapolated to
other settings. As a result, a multicenter study should be
conducted to obtain a broader understanding of deficien-
cies in the provision of obstetric care in this province that
has a high maternal mortality rate in Iran.

5.1. Conclusion

The results of the current study indicated a high inci-
dence rate for SMO in the large tertiary referral teaching
hospital investigated in the study. The current study could
be the first step toward the gradual implementation of the
MNM approach across the province. Moreover, it can help
policymakers and local authorities to conduct some of the
required context-based interventions in the light of the
current study findings. It is noteworthy that direct inter-
views with survivors and service providers are necessary to
provide a deeper understanding of the root causes of SMO.
Therefore, performing the necessary interventions in each
health facility seems to be mandatory.
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