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Abstract

Background: Maternal near-miss (MNM) events occur more frequently than maternal
deaths; therefore, more detailed and comprehensive studies on maternal morbidity have been

conducted and are of value to clinical audits and practices.
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Purpose: This study aimed to determine the frequency of maternal near misses and the

nature of near-missevents.

Methodology: This descriptive, retrospective, cross-sectional study over 12 months duration

was conducted at the Alobied Teaching Hospital in 2018.

Data were collected from patient notes, partographs, and other relevant documents.

Demographic and clinical data concerning personal history, obstetric history, and near-miss

events.

Abbreviations: ANC: Antenatal care; ICU:
Intensive Care Unit; MNM: Maternal Near-Miss;
MNMR: Maternal Near-Miss Rate; WHO: World
Health Organization
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Results: A total of 15202 women were admitted, 339 cases of maternal near misses,

maternal near-missrate (MNMR) of 22.3|1000 live births, 200(59%) had an infection, 80(23.6%)
hemorrhage, 20(5.9%) severe pre-eclampsia,12(3.5%) eclampsia, 20(5.9%) anemia,
convulsions 5 (1.5%) 17(5%) of the cases were admitted to intensive care unit (ICU), 9(2.7%) had
liver dysfunction, 9(2.7%) coagulation dysfunction, 8(2.4%) renal dysfunction, 5(1.5%) cerebral

problems, 4(1.2%) cardiac dysfunction, and 2(0.6%) had developed respiratory dysfunction.

Conclusion: The maternal near-miss rate was 22.3|1000 live births. Most near-miss cases
occurred before the women arrived at the hospital. The major causes of maternal near misses

were infection, hemorrhage anemia, pre-eclampsia, and eclampsia.

Introduction

A maternal near-missis defined as acute obstetric
complications that immediately threaten a woman's survival
but does not result in her death either by chance or because of
hospital care she received during pregnancy labor or within
6 weeks after termination of pregnancy [1,2] also, defined by
WHO as women who nearly died but survived a complication
that occurred during pregnancy, childbirth, or within 6 weeks
from termination of pregnancy [3], it occurs more frequently
and has similar causes as with maternal deaths [4], MNM is
useful to examine the quality of obstetric care since pregnancy
complications occur in women worldwide [5].

https://doi.org/10.29328/journal.cjog.1001149

The prevalence of MNM ranges between (0.80% and
8.23%) among studies that used clinical criteria and (0.01%
- 2.99%) among studies that use management criteria. A
recent study found in sub-Saharan African countries, the
median MNM ratio was (24.2 per 1000 live births) [6] the
rate ranged between (0.14% and 0.75%) in some of the high-
income countries, it ranged between (1.5% and 7.7%) in some
of middle- income countries, and, in sub-Saharan African
countries, it ranged between (2.21% and 12%) [7] Exploring
the similarities, the differences and the relationship between
women who died and those who survived life-threatening
conditions provide a more complete assessment of quality in
maternal health care [8].
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The WHO evaluates the quality of care using the maternal
near-miss concept and criterion-based clinical audit, and
developing the near-miss concept in neonatal health [1].
Criteria to identify potentially life-threatening conditions and
maternal near misses include severe postpartum hemorrhage,
severe pre-eclampsia, eclampsia, sepsis, or severe systemic
infection ruptured uterus, critical interventions which
include the use of blood products, laparotomy (including
hysterectomy, excluding cesarean delivery) and admission
to an intensive care unit or recovery room for 6 hours or
clinical organ dysfunction and management-based proxies
like hysterectomy after infection or hemorrhage [9,10].

Alocal study in Sudan found Maternal Near-missincidence
Ratio (MNMIR) was 7.2/1000 live births, the MNM to MD ratio
was 5.8:1.Hemorrhage was the most common cause of MNM,
followed by eclampsia, sepsis, hepatitis, cardiac disease, and
other indirect events: 48.5%, 28.8%, 15.7%, 3.1%, 2.7%,
and 1.2 %, respectively [11], a study of MNM incidences and
causes [6] was conducted done in Addis Ababa, Ethiopia,
which provides a maternal near-missincidence ratio of
8.01 per 1000 live births, underlying causes of the were
hypertensive disorders and obstetric hemorrhage. Anemia
is the major contributing cause [6]. The MNM incidence ratio
was 23.6 per 1,000 live births, with an overall case fatality
rate of 12.9%, and concluded that maternal morbidity and
mortality remain challenging problems in a rural referral
hospital in Tanzania [12]. Ethiopia [13] discovered that there
was still a significant national prevalence of maternal near
misses. It has been discovered that prenatal care protects
against maternal near misses. It is advised to modify other
chronic medical conditions and prioritize prenatal care to
prevent anemia as preventative measures. It is advised to
avoid primary cesarean sections unless absolutely necessary
[14]. Reported that the incidence of near misses in Kenya was
7.2 per 1000 live births; [15] found that the prevalence of near
misses in Uganda was 287.7 per 1000 pregnancies; the MNM
rate was also found to be [16] and [17] to be between 4 and 29
percent in Ethiopia; [18] reported a ratio of 50.4 per 1000 live
births. Given that MNM cases at the facility level occur more
frequently than maternal deaths on average [19], noted that a
sufficient number of cases can produce reliable and useful data
to raise the standard of care. MNM permits facilities to work
on cases as well. According to [20], the use of the WHO MNM
tool in low-resource settings has led to an underreporting of
life-threatening incidents, which is thought to be caused by
a shortage of laboratory and diagnostic resources as well as
blood for transfusion.

By implementing evidence-based obstetric interventions
and providing ongoing in-service training for healthcare
professionals, the quality of maternal health services must be
improved [21].

Materials and methods

This was a descriptive, retrospective, cross-sectional
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hospital-based study conducted at the Alobied Maternity
Hospital between January 2018 and December 2018. All
women diagnosed with near misses were included and agreed
to participate. The principal investigators identified the cases
daily with the assistance of trained resident registrars for data
collection. It was done through daily participation in morning
meetings, meeting reports, and daily rounds of labor wards,
intensive care units, operating rooms, and postnatal words.

The participants were interviewed about age, residence,
education, parity, gestational age at the time of near miss,
nature of obstetric complications, mood of delivery, admission
to the ICU, presence of organ and/or system dysfunction, and
duration of hospital stay. The patient was classified by the
final diagnosis concerning hemorrhage sepsis, hypertension,
dystocia, anemia, and other medical disorders. The inclusion
criteria were that all women diagnosed with near misses were
included, and women with maternal mortality were excluded.

Statistical analysis was performed using SPSS software
(SPSS, Chicago, IL, USA), and variables were compared using
Student's t - test (for paired data) or post hoc test, Mann-
Whitney U test for non-parametric data. For categorical data,
comparisons were performed using the chi-square test (X2)
or Fisher's exact test, as appropriate. Statistical significance
was set at p < 0.05.

Ethical clearance was obtained from the ethical committee
of the Sudan Medical Specialization Board, Council of
Obstetrics and Gynecology. An official agreement from the
general managers of the Alobied Teaching Hospital preceded
the study. Ethical considerations were taken, presented to the
ethics review committee, and approved, data was handled
with a high degree of confidentiality throughout the study, and
written informed consent was obtained from all participants
in the study.

Results

During the study period, a total of 15202 women were
admitted to the Alobied Teaching Hospital, and 339 were
diagnosed with maternal near misses. Maternal near-missrate
(MNMR) was 22.3/1000 live births, of which 155(45.7%)
women were from rural areas and 184(54.3%) from urban
areas.

Most women 305(90%) were admitted from home and
34(10%)werereferredtoemergency.Mostwomen204(60.2%)
aged between 20-30 years and the least aged below 20 years,
5(1.5%), 309(91.2%) of women were married,18(5.2%) were
single, divorced 7(2.1%) and 5(1.5%) were widowed. Primary
school 111(32.7%), illiterate 96(28.3%), secondary school
71(20.9%), university 37(10.9%), and the post graduated
were 24(7.2%) (Table 1).

Near miss, women presented at less than 28 weeks
gestation 130(38.4%), between 28-36 weeks, 97(28.6%), at
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Table 1: Sociodemographic distribution of near-misswomen (n = 339).

Table 2: Obstetric characteristic distribution of near-miss women (n = 339).

Sociodemographic Frequency Percent Obstetric characteristic Frequency Percent
Age <20 204 60.2 Gestational Age < 28weeks 130 38.4
20-30 95 28 28 - 36 weeks 97 28.6
31-40 35 10.3 37 - 42weeks 75 221
> 40 5 1.5 Puerperium 37 10.9
Marital status Married 309 91.2 Antenatal care provider No ANC 122 36
Single 18 5.2 Consultant 104 30.6
Divorced 7 21 Midwife 44 13
Wido 5 1.5 Medical officer 27 8
Education Primary 111 32.7 Registrar 27 8
lliterate 96 28.3 Health visitor 15 4.4
Secondary 7 20.9 Delivery status Not Delivered 214 63.1
University 37 10.9 Vaginal delivery 57 16.8
Postgraduate 24 7.2 Home delivery 38 11.2
Total 339 100 Emergency CS 27 8
Instrumental 2 0.6
37 weeks or more 75(22.1%) and presented in the puerperium Elective CS L 03
Total 339 100

period 37(10.9%).

Women without antenatal care were 122(36%), consultant
antenatal care for 104(30.6%), midwifery care for 44(13%),
registers care for 27( 8%), medical officers care for 27( 8%),
and health visitors for 15(4.4%).

Delivery status outcomes, 214(63.1%) not delivered,
57(16.8%) delivered vaginally at the hospital, 38(11.2%) of
the cases delivered at home, 27(8%) by emergency cesarean
section, 2(0.6%) delivered by using instruments, and 1(0.3%)
by elective cesarean section (Table 2).

Pregnancy outcomes of near-misswomen live births
106(31.3%), fresh still births 10(2.9%), macerated still birth
delivery, 4(1.2%), 3(0.9%) were early pregnancy, neonatal
death, 2(0.6%) and 214(63.1%) no complications (Table 3).

Previous medical history of near near-miss, 309(91.2%)
had no medical disorders, 10(2.9%) had hypertension,7(2.1%)
Diabetes Mellitus, 5(1.5%) Bronchial Asthma, 4(1.1%)
epilepsy, 3(0.9%) had Sickle cell anemia and 1(0.3%) had
heart disease (Table 4).

Complications of hemorrhage distribution of near-
missshowed that 33(9.7%) of the cases presented with
hemorrhage had tachycardia (> 100 b/min), 21(6.2%) had a
blood transfusion (with loss of more than 2 litters), 15(4.4%)
had systolic blood pressure (< 90 mmhg), 1.5% presented
shock, 5(1.5%) from the cases emergency hysterectomy and
1(0.3%) had coagulation defects (Table 5).

End organ involvement in this study, 247(72.9%) had no
evidence of end-organ damage, 9(2.7%) of the cases had liver
dysfunction (abnormal liver function test, jaundice in patients
with pre-eclampsia), 9(2.7%) had coagulation dysfunction
(acute thrombocytopenia, prolonged bleeding time,
abnormal (APTT or PT), coagulopathy), 8(2.4%) had renal
dysfunction(oliguria, high urea, and creatinine, electrolyte
disturbance), 5(1.5%) had cerebral dysfunction (coma,
cerebral edema, seizures other than eclampsia, intracerebral
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Table 3: Pregnancy outcomes distribution of near-miss women (n = 339).

Pregnancy outcomes Frequency Percent
Before delivery 214 63.1
Live birth 106 313
Fresh stillbirth 10 2.9
Macerated stillbirth 4 1.2
Early pregnancy 3 0.9
Neonatal death 2 0.6
Total 339 100

Table 4: Past medical history distribution of near-miss women (n = 339).

Past medical history Frequency Percent

No past medical history 309 91.2
Hypertension 10 29
Diabetes Mellitus 7 21
Asthma 5 1.5
Epilepsy 4 1.1

Sickle cell anemia 3 0.9
Heart disease 1 0.3
Total 339 100

Table 5: Complications of hemorrhage distribution of near-miss women (n = 339).

Mean | St. Deviation

Complication of hemorrhage

Frequency Percent

Tachycardia prl.:;sne > 100 Beats/ 33 97 1.9027 29687
Systolic < 90 15 4.4 1.9558 .20595

Blood transfusion > 2 liter 21 6.2 1.9381 24142
Patient shock 5 1.5 1.9853 12073
Emergency hysterectomy 5 1.5 1.9853 .12073
Coagulation defect 1 0.3 1.9971 .05431

hemorrhage ), 4(1.2%) had cardiac dysfunction (pulmonary
edema, cardiac arrest, cardiac failure, pulmonary embolism),
2(0.6%) had respiratory dysfunction (02 saturation < 90%
intubation or ventilation for reasons other than general
anesthesia) (Table 6).

Regression analysis of complications of haemorrhage
complications, tachycardia had 107.98 likelihood ratio, 95%
CI 6.511(5.005-8.469), systolic < 90 had hemorrhage were
15, likelihood ratio 45.652and 95% CI 4.985 (4.011-6.195),
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Blood transfusion > 2 lite had hemorrhage 21, likelihood ratio
65.389 and 95% CI 5.390(4.281-6.786), near-misswomen had
shock were 5 with haemorrhage, likelihood ratio 14.685 and
95% CI 4.453 (3.649-5.435), emergency hysterectomy was
undertaken among 5 women with haemorrhage likelihood
ratio 14.685 and only one woman with haemorrhage developed
coagulation defect likelihood ratio 2.898, p - value. 02
(Table 7).

Regression analysis of end-organ damage of liver
dysfunction was 9 near-misswomen had end-organ damage,
likelihood ratio 24.145,95% CI 3.976(3.301-4.789), all
women with coagulation dysfunction 9 had end organ damage
likelihood ratio 24.145,95% CI 3.976(3.301-4.789), renal
dysfunction were 8 had end-organ damage likelihood ratio
21.394 and 95% C13.940 (3.276-4.740), cerebral dysfunction
wereblikelihood ratio 13.245 and 95% CI3.839 (3.204-4.599),
cardiac dysfunction were4, likelihood ratio 10.563and 95%
CI 3.807(3.182-4.555) and respiratory dysfunction were two
with least likelihood ratio 5.249 and 95% CI 3.744(3.137-
4.469), p - value .01 (Table 8).

Causes of near-miss infection 200(59%), hemorrhage
80(23.6%), anemia hemorrhage evidence 20 (5.9%),
convulsions 5(1.5%), uterine ruptured two (.6%), severe pre-
eclampsia 20(5.9%), and eclampsia 12(3.5%), p - value. 01
(Table 9).

Most women were multigravida (had between 2 to4 past
deliveries) 142(42%), 127(37%) were primigravida and the
Gan multiparous women were 70(21%) (Figure 1).

Antenatal care was irregular (less than 4 visits) in
148(44%), while 122(36%) from the cases without antenatal

Table 6: End organ damage distribution of near-miss women (n = 339).

End organ damage Frequency Percent Mean St. Deviation
Liver dysfunction 9 2.7 1.9735 .16100
Coagulation dysfunction 9 2.7 1.9735 .16100
Renal dysfunction 8 24 1.9764 15202
Cerebral dysfunction 5 1.5 1.9853 112073
Cardiac dysfunction 4 1.2 1.9882 .10814
Respiratory dysfunction 2 0.6 1.9941 .07670
No end-organ damage 247 72.9 1.2714 44533

Table 7: Regression of hemorrhage complications among near-miss women (n = 339).
Likelihood

Hemorrhage

Complications of

0,
hemorrhage No Ratio 2l
’ Yes | 33 0
Tachycardia No 47 259 107.984 6.511(5.005 - 8.469)
Systolic < 90 Yes 15 0
No 65 259 45.652 4.985 (4.011 - 6.195)
Blood transfusion Yes 21 0
> 2 Jiter No 59 259 65.389 5.390(4.281 - 6.786)
Patient shock Yes| S | 0 14.685 | 4.453 (3.649 - 5.435)
No | 75 | 259 ’ ’ . ’
Emergency Yes 5 0
hysterectomy No 75 259 14.685 4.453 (3.649 - 5.435)
' Yes 1 0
Coagulation defect No 79 259 2.898 4.278(3.527 - 5.189)
p - value. 02.
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care and 69 (20%) from the cases had regular antenatal care
(Figure 2). Duration of admission to the hospital stays found
that 181(53%) were admitted more than 72 hours, 151(45%)
between 24 hours up to 72 hours, and 7(2%) were admitted at
intervals less than 24 hours. (Figure 3) women with infections,
231(68.1%) of the cases presented with hyperthermia,
199(58.7%) had no source of infection, and 1(0.3%) had
clinical signs of septic shock (Figure 4).

Table 8: Regression of end-organ damage among near-miss women (n = 339).

Organ
End organ damage damage  Likelihood Ratio 95% ClI
Yes No
. . Yes 9 0
Liver dysfunction No 83 @ 247 24.145 3.976(3.301 - 4.789)
Coagulation Yes 9 0
dysfunction No 83 @ 247 24.145 3.976(3.301 - 4.789)
. Yes 8 0
Renal dysfunction No 84 | 247 21.394 3.940 (3.276 - 4.740)
Cerebral Yes 5 0
dysfunction No | 87 | 247 13.245 3.839(3.204 - 4.599
Cardiac Yes 4 0
dysfunction No | 88 @ 247 10.563 3.807(3.182 - 4.555)
Respiratory Yes 2 0 }
dysfunction No | 90 @ 247 5.249 3.744(3.137 - 4.469)
Noendorgan Yes 92 | 155
damage No O 9 70.214 .628(.570 - .691)
p - value. 01.

Table 9: Obstetrics event of near-miss women (n = 339).

Obstetric event Frequency Percent
Eclampsia 12 3.5
Severe pre-eclampsia 20 5.9
Uterine ruptured 2 0.6
Clinical anemia no hemorrhage 20 5.9
Infection 200 59
Hemorrhage 80 23.6
Convulsions 5 1.5
Total 339 100
p - value. 01.

Parity
400
50 339
300
250

200
142

100
71 71
42 .

Multiparous

150 126

100
50 37
0

Primigravida Grandmultiparous Total

u frequency Percent

Figure 1: Distribution of maternal near miss cases according to parity (n = 339).

Antenatal care

339

100

149
100 68
44
50 36 20 I
. [ | - [ |
NO ANC RegularANC IrregularANC Total

mFreguency M Percent

Figure 2: Distribution of maternal near miss cases according to their antenatal care

during current pregnancy (n = 339).
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Hospital stay duration

50 [2

<24hours 24-72hours >72hours Total

W Frequency M Percent

Figure 3: Distribution of maternal near miss cases according to the duration of

hospital admission (n = 339).

Infection

HYes

Hyperthermia  Hypothermia Clear source of Clinical signs of

infection septic shock

Figure 4: Histogram of the distribution of maternal near miss cases according to the

event of Infection.

Discussion

This study showed a maternal near-miss rate (MNMR)
of 22.3/1000 live births. Our MNMR was higher than that
reported in a study conducted at the Omdurman Maternity
Hospital in Sudan [11] which found that MNMR was 7.2/ 1000
live births, and another study [9], in the same line MNMR was
22.1/1000 live births. The higher rate of MNM in our study
may be because our hospital is a secondary hospital in the
state and all the cases were admitted after complications
occurred, in comparison with Omdurman maternity hospital,
which is a tertiary hospital in Khartoum state received
referred cases from all states and hospitals, which lead to an
increase in the total population, might also be partially due to
differences in the definition and identification of cases, which
are major limitations in comparison of near-miss data across
hospitals and institutions. Ethiopian study reported MNMR
20.8% (Geleto 2019).

The mean age of the participants was 27(minimum14
years maximum 45 years), 37.5% were primigravida,20.6%
grand multipara, 91.2% of the cases were married, 28.3%
were illtreated, and the primary school level was 32.7%.
Some studies reported that age, marital status, and parity,
well-known predictors of maternal death, it comparable to
those of a study [22] which found that being > 35 years of age,
not having a partner, and being primipara or para > 3 were
independently associated with the occurrence of a near miss,
and also reported that low maternal education was found to
be protective against the occurrence of a maternal near miss.
A study of the profile of maternal near-missand determinant
factors [23] showed that advancing maternal age was found to
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be a determinant of MNM, and in his study, where more than
half of the maternal deaths occurred in the older age group
also reported that the occurrence of MNM was commonly
found among women with low education [23].

In contrast, the WHO global survey revealed that the near-
miss ratio was significantly associated with higher educational
levels [24] Our data did not investigate the total population of
pregnantwomen to find the relationship between those factors
and maternal near-miss; our study finding is comparable to
study done in Ethiopia [6] found women who did not have
formal education 47.5%), primary education 36.2%) had
a higher incidence of near maternal miss, the most women
age 20-34 years 65%, not married 10%, unbooked 58.8%,
primigravida 33.8%), and grand multiparous 25.0%).

Also, in our study, we reported that 45.3% of the patient
cases were from rural areas. 122(36%) without antenatal
care. 34(10%) were referred to as emergencies from other
hospitals, and the majority 305(90%) were emergencies from
home [25], as reported in their studies that analyzed women
who resided in rural, most near-miss women in Nigeria are
from rural areas, according to [26].

The leading underlying cause of maternal near-miss
infections, obstetrical hemorrhage, hypertensive disorders
(Eclampsia and pre-eclampsia) and anemia, respectively,
These results differed from the study [9] which found
hemorrhage to be the major cause, followed by septicemia [9],
and a study by [11] found that hemorrhage and hypertensive
disorders the leading cause behind hemorrhage to be the
second cause in this study was that all cases of maternal near-
misscases have already occurred athome or at the hospital and
areas that refereed the patients from it, the delay in seeking
and reaching appropriate care because of lack of proper
referral system, involvement of miscarriages that causes life-
threatening bleeding in the criteria of MNM, all of which these
contributed to an increase in the ratio of patients presented
with hemorrhage and anemia. Hypertensive disorders of
pregnancy accounted for 41% of the causes in an Egyptian
study [27] (24%) pre-eclampsia, (15%) eclampsia, and (2%)
chronic hypertension). The most common morbidities were
bleeding (62%), hypertensive complications (24%), and
abortion (6%) in Chad [28]. Pregnancy-related hypertension
(29%) and obstetric hemorrhage/disseminated intravascular
coagulation (40%) were the main causes in Italia according
to [29].

Medical disorders associated with maternal near miss,
309(91.2%) were free from medical disorders, and the other
chronic diseases that were confirmed from the history were,
diabetes 7(2.1%); chronic hypertension, 10(2.9%);, 5(1.5%)
known to be Asthmatic, 1(0.3%), heart disease; and 4(1.1%)
had epilepsy, in the study [6] reported that pre-existing
medical conditions such as previous chronic hypertension,
previous anemia, and history of cardiac problems should
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be known, and women with maternal near- miss were more
likely to report a previous history of chronic hypertension and
cardiac problems [6]. We did not include the entire population
of pregnant women in the Alobied hospital in our study to find
a relationship between chronic disease and adverse effects in
patients.

In our study status of delivery, 38(11.2%) of the patients
were delivered at home, fifty-seven (16.8%) were delivered
vaginally at the hospital, 2(0.6%) were delivered by using
instruments, 27(8%) were by emergency cesarean section,
and 1(0.3%) by elective cesarean section. In low-risk
pregnancies, cesarean sections are known to pose potential
risks to women’s health and a modifiable risk factor for
maternal mortality when compared with vaginal delivery
due to the increase in thromboembolism, puerperal infection,
hemorrhage, and anesthetic complications [30] conversely,
in the case of MNMs, the high rates of cesarean sections may
be found because this is a population of high-risk pregnant
women who urgently require pregnancy resolution and
cesarean section may more frequent [25] in contrast to
studying by [31] where 25.5% had a history of cesarean
section deliveries in the previous pregnancies MNMR 28.74%,
severe pre-eclampsia 35(24%).

Our incidence of cesarean section is less than that reported
by [6] in their study of maternal near misses (80%) and 18
reported that the incidence of cesarean section in his study
was 34.1%. However, it is similar to the [32] cesarean section
rate, which is between (10% -15%). The difference in the
ratio could be due to the small size of our study group and
the involvement of all other gestational ages in our study, in
addition to home deliveries.

The study found the number of major organ dysfunctions
seen in the maternal near-miss cases of liver dysfunction;
9(2.7%) of those cases were mainly associated with
eclampsia and pre-eclampsia, and 9(2.7%) of the cases
also showed coagulation dysfunction followed by renal
dysfunction 8(2.4%), 5(1.5%) cerebral dysfunctions (coma,
cerebral edema, seizures other than eclampsia, intracerebral
hemorrhage), Cardiac dysfunction 4(1.2%), and respiratory
dysfunction 2(0.6%). Our data on organ failure is higher if
compared to the study 13were no cases were reported of
organ or system dysfunction and less than the study of 15
where organ dysfunction was reported in 73 cases [10], this is
due to low admission to intensive care unit (ICU) in that were
17(5%), women with potential life-threatening conditions,
and MNM might require levels of care that differ from one to
another, ranging from basic obstetric care to comprehensive
obstetric care, including surgery and intensive care, as the
case may need [22]. This low percentage of admissions in
our study due to the shortage of ICU beds and some of the
cases referred to other private ICUs, also raised in the organ
dysfunction rate, may be due to late referral to the hospital for
appropriate management. It is comparable to a study in South
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Sudan [33-40] MNM prevalence of 9.41% on morbidity-based
criteria and 3.1% on organ failure-based criteria.

Study strengths and limitations

This study is considered the first in the Al-Obeid region.
One of the strengths of this study is that the samples and
information were collected according to the WHO definition
of maternal near misses and criteria for diagnosis and end-
organ damage. The information was collected by registrars
who administer the treatment, which had a positive impact on
the inclusion of patients.

The study period of one year resulted in the involvement
of adequate near-miss women which makes the study possible
so the study population's characteristics can be generalized
to Sudan and countermeasures can be developed in countries
with similar characteristics.

One of the limitations of this study is that it was conducted
in one hospital, so it cannot be compared.

Conclusion

The study demonstrates a higher prevalence of maternal
near misses compared with a previous study in Sudan
(22.3|10001ive births) the major causes are maternal infection,
hemorrhage, hypertensive disorders (pre-eclampsia and
eclampsia), and anemia. MNMR is more common among rural,
low educational level, multiparous, and unbooked individuals.
The patient's condition had a significantly prolonged hospital
stay and intensive care unit admission.

Recommendations

Maternal advice of antenatal care, a good referral system
potentially reduces severe maternal outcomes. Adequate
provision of critical care, along with appropriate staffing,
equipment, and management strategies. Staff training in
emergency obstetric services. Access to ICU depends on facility
protocols and availability, and the substantial proportion of
study women who experienced severe maternal outcomes
without access to ICU care indicates a shortage of ICU beds.
Further studies on maternal near misses and death.

Summary

A maternal near-missis increasingly being recognized
as a useful means to examine the quality of obstetric care.
Hemorrhage, infection, eclampsia, pre-eclampsia, and medical
disorders during pregnancy were common causes of maternal
near misses.

The prevalence of maternal near misses was 22.3/1000
live births which is higher than previous studies in Sudan in
different cities the causes of MNM included in this study were
infections, obstetric hemorrhage, hypertensive disorder,
anemia, and convulsions. End organ damage mostly involves
the liver and coagulation system, and is less involved in the
respiratory system.
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The material near-miss plan of the referral system and
management will improve, and end-organ damage and
ICU admission with the World Health Organization (WHO)
protocol should be applied to reduce maternal miss and
maternal death. Auditing obstetrics practice of management
of obstetrical hemorrhage, infection, anemia with pregnancy,
and hypertensive disorders is a challenge.
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