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Foreword - MOH

Since the launch of Jordan’s Maternal Mortality Surveillance and Response (JMMSR) system in 2018, the
Ministry of Health (MOH) has continued its collaboration with key stakeholders across the public and
private health sectors to ensure nationwide implementation and compliance with Birth and Mortality
Notification requirements for 2025. The JMMSR Information System aims to provide a comprehensive and
accurate picture of maternal mortality in Jordan. It is designed to guide evidence-based decision-making,
inform appropriate responses, and support strategies to prevent maternal deaths and advance progress
toward Sustainable Development Goal 3: ensuring healthy lives and promoting well-being for all at all ages.

Drawing on data generated through the J]MMSR system, this seventh annual report highlights several areas
requiring attention and improvement to avert future maternal deaths. The MOH remains committed to
leading national efforts and driving change across all levels of the health sector through robust, practical,
and evidence-based recommendations implemented in partnership with relevant stakeholders.

We extend our appreciation to all partners contributing to the implementation and continued success of
the JMMSR system. Special recognition is given to the National Advisory Group representing the MOH,
the Royal Medical Services, university hospitals, and the private health sector, the Directorate Advisory
Groups; the MOH Non-Communicable Diseases Directorate, the MOH Electronic Transformation and
Information Technology Directorate and all focal points for their dedicated efforts. Our sincere
appreciation goes to UNFPA in Jordan for its continued technical engagement, which has helped sustain
progress and build on the momentum achieved. We also acknowledge the earlier USAID-supported
activities that contributed to the development and initial implementation of the system. We further thank
the authors and contributors of the Jordan Maternal Mortality Report (MMR) 2024 for their commitment
to producing the seventh national report, which was made possible through UNFPA’s financial and

technical support and their implementing partner the Health Care Accreditation Council (HCAC).

Above all, we honor the women who lost their lives during pregnancy, childbirth, or the postpartum
period, and we extend our deepest sympathy to their families and loved ones. The recommendations
presented in this report are offered with the hope of preventing such deaths and improving the well-being
of all families in Jordan. We express our heartfelt appreciation to the families of the deceased women,

who generously provided valuable insights during household surveys despite their profound loss.

HE. Dr. Ibrahim Al Bdour Dr. Abdelmane’ Al Suleimat
The Ministgé g Health Chairman of the JMMSR National Advisory

Group and Chief of%yn Specialty at MOH
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Foreword - UNFPA

On behalf of the United Nations Population Fund (UNFPA) in Jordan, | am pleased to present
this report on maternal mortality, prepared by the Ministry of Health with the technical and
financial support from UNFPA.

Maternal mortality remains a critical indicator of the performance of health systems and the
effectiveness of national strategies to safeguard the lives of women and newborns. The findings
of this report provide evidence-based insights into the causes, trends, and determinants of
maternal deaths in Jordan. They highlight both the progress achieved in reducing preventable

maternal mortality and the systemic challenges that require sustained attention.

This report is the result of rigorous data collection, analysis, and review, conducted in alignment
with international standards and methodologies. It underscores the importance of strengthening
surveillance systems, improving the quality of maternal health services, and addressing inequities
in access to care. The evidence presented here is intended to inform policy decisions, guide
programmatic interventions, and support the development of targeted strategies to accelerate
progress toward the Sustainable Development Goals, particularly SDG 3.1: reducing the global

maternal mortality ratio.

UNFPA commends the Ministry of Health for its leadership and commitment to advancing
maternal health, and acknowledges the contributions of health professionals, researchers, and
partners who made this report possible. UNFPA remains committed to supporting Jordan in its
efforts to ensure that every pregnancy is wanted, every childbirth is safe, and every young

person’s potential is fulfilled.

Himyar Abdulmoghni
UNFPA Representative in Jordan
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Executive Summary

Jordan’s National Maternal Mortality Report 2024 is the seventh national report of its kind. It
presents comprehensive data on every maternal death that occurred between January and
December 2024, as documented through Jordan's Maternal Mortality Surveillance and Response
Information System (JMMSR [S). The report aims to support ongoing national efforts to
strengthen the health system, eliminate preventable maternal deaths, and improve maternal
health outcomes.

During the reporting period, 1,363 deaths were recorded among women of reproductive age
(WRA), of which 43 were identified as maternal deaths. With 166,797 live births in 2024,
the national Maternal Mortality Ratio (MMR) was 25.8 per 100,000 live births. The
MMRs for 2023 and 2024 represent the lowest levels recorded since the launch of JMMSR.

MMR estimates were calculated by nationality, region, and governorate of residence where
denominators were available. Age-specific MMR was calculated for Jordanian women only, as the
live births were not available for non-Jordanian women.

* The MMR for Jordanian women was 25 per 100,000 live births, compared with 31 among
non-Jordanian women.

* Regionally, the North recorded the highest MMR (28.0), followed by the Central Region (25.7)
and the South Region (19.4).

* Among Jordanian women, the lowest age-specific MMR was observed in the 20—24 age group
(7.4), while the highest was in the 40—44 age group (94.2), reflecting the well-established increased
risk associated with advanced maternal age.

Of the 43 maternal deaths, the National Advisory Group (NAG) assigned a confirmed cause of
death to 41 cases; two cases remained unclassified due to insufficient information. Direct causes
accounted for 51.2% of maternal deaths, indirect causes for 44.1%, and unspecified causes for
4.7%.

The most common direct causes were:
e Postpartum hemorrhage (7 deaths; 16.3%)
e Pulmonary embolism (4 deaths; 9.3%)
e Preeclampsia (4 deaths; 9.3%)
e Ruptured uterus (3 deaths; 7.0%)

e Peripartum cardiomyopathy (2 deaths; 4.6%)

Jordan’s National Maternal Mortality Report 2024 1




Leading indirect causes included:
e Respiratory diseases (6 deaths; 13.9%), particularly pneumonia

e Other maternal diseases, including severe sepsis and anaphylaxis (4 deaths;
9.3%)

* Neoplasms (3 deaths; 7.0%), including acute myeloblastic leukemia and non-
Hodgkin lymphoma

e Central nervous system causes (3 deaths; 7.0%), including intracerebral
hemorrhage and meningoencephalitis

The NAG determined that 53.5% of maternal deaths were avoidable. Direct causes were more
likely to be preventable, with 68.2% deemed avoidable, compared with 42.1% of indirect causes.

Autopsy practices remain limited. Autopsies were conducted in 34.9% of maternal deaths. While
all women who were dead on arrival (two) underwent autopsy, neither of the two women with
unknown causes of death received one, limiting the ability to accurately classify their deaths.

Regarding delays, 41.8% of maternal deaths occurred without any identifiable delay in seeking or
receiving care. Facility-related delays (Delay Ill) were the most common contributing factors,
accounting for 37.2% of cases. Delay | (delay in seeking care) contributed to |1.6% of deaths,
while combined delays (I and lll) accounted for 4.7%. Delay status was unspecified in 4.7% of
cases.

Overall, the report highlights continued progress in reducing maternal mortality in Jordan while
identifying areas requiring strengthened intervention—particularly postpartum care, emergency
obstetric response, quality of antenatal care, documentation standards, autopsy utilization, and
management of high-risk pregnancies. The findings underscore the need for sustained
multisectoral collaboration to eliminate preventable maternal deaths and advance maternal health
outcomes nationwide.
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Introduction

Over the past 20 years, Jordan has made substantial progress in safe motherhood services and
maternal and child health outcomes, recognizing maternal mortality as a major public health issue.
The country has implemented evidence-based policies and programs, including the legally
mandated JMMSR system, which ensures that all deaths of women of reproductive age are
reported and reviewed.

Since JMMSR’s launch in 2018, the Ministry of Health has worked with public and private sector
stakeholders to achieve nationwide implementation. Efforts have focused on improving JMMSR
data quality and strengthening the capacity of central and Health Affairs Directorate levels for
systematic data collection, analysis, and interpretation.

The JMMSR system tracks deaths among women of reproductive age, identifies maternal deaths,
conducts facility and household reviews, analyzes causes and contributing factors, and prompts
responses to prevent future deaths. Further details on the system and relevant definitions are
available in Annexes | and II.

Building on lessons learned from its first six years, the Ministry of Health—supported by national
stakeholders and UNFPA’s technical assistance—used JMMSR data from January to December
2024 to lead the finalization of Jordan’s seventh National Maternal Mortality Report for 2024.
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Maternal Mortality Ratio

The results presented in this section cover the reporting period from January I, 2024 to
December 31, 2024.

Overall Maternal Mortality

During the reporting period, a total of 1,363 deaths occurred among women of reproductive
age, of which 43 were identified as maternal deaths.

The Directorate Advisory Groups (DAGs) and the National Advisory Group (NAG) conducted
maternal death reviews for all maternal deaths at the health directorate and national levels,
respectively. The total number of live births in 2024 was 166,797, ' and the total number of
maternal deaths was 43, resulting in a maternal mortality ratio (MMR) of 25.8 maternal deaths
per 100,000 live births (Figure | and Table ).

The 2024 MMR was slightly higher than the MMR reported for 2023, yet both years recorded
the lowest MMR levels across the seven years of reporting. The marked increase in MMR
observed in 2020 and 2021 was primarily attributable to the COVID-19 pandemic, a trend

similarly documented in many countries worldwide. ***

Figure I: Distribution of Maternal Mortality Ratio by Year

2018 2019 2020 2021 2022 2023 2024
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Table I: Distribution of Maternal Mortality Ratio by Year

Year Num;ierl; :: Live Totall:)b::tmhls)er of MMR
2024 166,797 43 25.8
2023 173,127 41 23.7
2022 181,991 60 33.0
2021 187,722 160 85.2
2020 176,557 68 385
2019 194,643 63 324

Maternal Mortality Ratio by Age Groups

The CSPD database does not have the distribution of live births by age groups for Women at
Reproductive Age (WRA) for non-Jordanian women living in Jordan. Figure 2 shows the
distribution of MMR by age groups for Jordanian women only. The MMR for Jordanian women
was 25.0 deaths per 100,000 live births.

Several studies have documented the increased probability of maternal death with advancing
maternal age, excluding very young adolescents (10—14). * ¢’ Consistent with international
evidence, this year’s findings confirm a markedly elevated risk among older women. In this report,
the MMR for women aged 40-49 years (94.2) is more than twelve times higher than the
ratio for women aged 20-24 years (7.4), and nearly four times higher than the ratio observed
among women aged 25-29 years (21.0). This sharp increase reinforces the well-established
association between advanced maternal age and higher maternal mortality risk.

Women aged 15-19 years also experience elevated mortality, with an MMR of (38.1),
suggesting that adolescent pregnancies carry a higher risk compared to most adult age groups.
Adolescents are commonly ~ stated to have an increased risk of death during pregnancy. One
study calculated the MMR by age groups for 144 countries and found that pregnant women aged
I5-19 yearsare atslightly higher risk of dying during pregnancy compared to women belonging
to the age group 20-24 years.® Jordanian data for 2024 show that the risk of maternal death
among adolescent women is over fivefold higher than that among women in early 20s.

By contrast, women in the prime reproductive ages (20-34) experience lower MMRs. The
lowest mortality is observed among women aged 20-24 years (7.4), followed by 25-29 years
(21.0) and 30-34 years (24.0).

A noticeable rise appears again among women aged 35-39 years, where the MMR increases to
34.7, reflecting the gradual escalation of maternal risk with advancing age.

Overall, the data demonstrate a U-shaped pattern, with the youngest and oldest mothers facing
substantially higher maternal mortality risks. These findings highlight the urgent need for targeted
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maternal health interventions, particularly focusing on adolescents and women above 35 years,
to reduce preventable maternal deaths.

Figure 2: Distribution of MMR by Age Groups for Jordanians Only

MMR Per 100,000 Live Births

— 34.7
21.0

15-19 20-24 25-29 30-34 35-39 40-49 National
Jordanians

Age Groups

Maternal Mortality Ratio by Governorate of Residence and Nationality

Table 2 presents the distribution of maternal mortality Ratio (MMR) by location of residence
(region, governorate of residence, and nationality). Significant variation in MMR is observed across
these categories. Regionally, the North recorded the highest MMR at 28.0 deaths per 100,000
live births, followed by the Central region at 25.7, while the South reported the lowest at 19.4.

At the governorate level, Madaba exhibited the highest MMR (98.0), followed by Mafraq (45.3)
and Jarash (38.7), all surpassing the national average. Additional governorates with notable
maternal mortality include Karak (30.8), Aqaba (23.1), Amman (22.1), and Irbid (22.0). No
maternal deaths were reported in Maan and Tafilah during the reporting period.

By nationality, non-Jordanian women had a higher MMR (31.0) compared to Jordanian women
(25.0). The overall national MMR was 25.8 per 100,000 live births. Locations with MMRs
exceeding the national average are identified as priority areas for targeted maternal health
interventions.
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‘ Table 2: Distribution of MMR by Location of Residence

Location Number of Live Number of Maternal
Births Maternal Deaths Mortality Ratio

Region
Central 101,248 26 25.7
North 50,084 14 28.0
South 15,465 3 19.4
Governorate
Ajloun 4584 | 218
Amman 72404 16 22.1
Aqaba 4324 I 23.1
Balqa 7926 I 12.6
Irbid 31869 7 22.0
Jarash 2584 I 38.7
Karak 6494 2 30.8
Maan 2672 0 -
Madaba 4080 4 98.0
Mafraq 11047 5 45.3
Tafilah 1975 0 -
Zarqa 16838 5 29.7
Nationality
Jordanians 144204 36 25.0
Foreigners 22593 7 31.0
Total 166797 43 25.8

Figures in red exceed the national MMR
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Demographic Characteristics of Maternal Deaths

The analysis presented in this section is based on descriptive statistics that describe certain
characteristics of deceased women but cannot establish statistical association or causal inference.
Nevertheless, understanding the demographic characteristics of maternal death cases may assist
in explaining certain aspects of maternal mortality.

Maternal Death by Age at Death

The mean age of deceased women was about 31.7 years with a median of 32, indicating a
symmetrical distribution, with 18 years for the youngest and 44 years for the oldest age.

Table 3 shows that the highest proportion of maternal deaths occurred among women aged 25—
29 years and 30-34 years, with each group accounting for (27.9%) of all maternal deaths. The
lowest proportion (4.7%) was observed among women aged |5—19 years, followed by the oldest
group aged 40—49 years and those aged 35-39 years, each contributing (16.3%). As fertility is
strongly age-dependent, the distribution of maternal deaths by age group does not directly reflect
the actual risk of maternal mortality.

Table 3: Maternal Deaths by Age Group

Age Group Number of Maternal Deaths Percent
I5-19 2 4.7
20-24 3 6.9
25-29 12 27.9
30-34 12 27.9
35-39 7 16.3
40-49 7 16.3
Total 43 100

Maternal Death by Nationality

Figure 3 demonstrates the distribution of maternal deaths by nationality, shows that the vast
majority occurred among Jordanian women, who accounted for 83.7% of all recorded maternal
deaths. This is followed by women of Syrian nationality, representing 7% of cases, and Pakistani
women at 4.7%. Maternal deaths among Egyptian and Palestinian women were minimal, each
contributing 2.3% of the total. This pattern largely reflects the nationality composition of the
population of women of reproductive age in Jordan, with Jordanians forming the dominant group.
However, the presence of deaths among non-Jordanian nationalities highlights the importance of
ensuring equitable access to maternal health services for all residents, including refugees and
migrant populations.
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Figure 3: Maternal Deaths by Nationality

2.3% 2:3%

4.7%

7.0%

m Jordanian (36) = Syrian (3) Pakistani (2) Palestinian (1) = Egyptian (1)

Maternal Death by Place of Residence and Place of Death

Information on the deceased women'’s place of residence and place of death was obtained from
both the health facility and the household questionnaires. Table 4 presents the percentage
distribution of maternal deaths by governorate and by region of residence and death.

Most maternal deaths occurred in the central region, representing 72.0% by place of death and
60.5% by place of residence. The northern region followed with 23.3% of deaths by place of death
and 32.5% by residence, while the southern region reported the lowest proportions (4.7% and
7.0%, respectively). Notably, the northern region experienced a marked increase compared to
last year, rising from 4 deaths 9.8% by place of death and 5 deaths 12.2% by residence.

At the governorate level, Amman recorded the highest number of maternal deaths—28 deaths
65.1% by place of death and 16 deaths 37.3% by residence—suggesting that many women sought
care in Amman regardless of where they lived. Irbid ranked second, with 7 deaths 16.3% by both
residence and place of death. Other governorates reported relatively few cases: Ajloun, Jerash,
Mafraq, Zarqa, Madaba, Balqa, Karak, and Aqaba each recorded |-5 deaths (2.3%—11.6%), while
NO maternal deaths were recorded in Tafilah or Maan in 2024 (according to place of death and
residence).

Overall, the findings indicate that maternal deaths are concentrated in central and urbanized
areas, particularly Amman. This pattern may reflect higher referral rates for central hospitals, or
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population density. The gaps between place of residence and place of death suggest that women
often travel from peripheral governorates to central facilities, potentially delaying access to timely
care. These trends highlight the need to strengthen maternal health services and emergency
obstetric care in peripheral regions and warrant further investigation through health system
analysis and additional data sources.

Table 4: Distribution of Maternal Deaths by Location of Residence and Location of

Death
Location Place of Death Place of Residence
Number (Percent) Number (Percent)

Region
Central 31 (72.0) 26 (60.5)
North 10 (23.3) 14 (32.5)
South 2(4.7) 3 (7.0
Governorate
Ajloun 0 I (2.3)
Amman 28 (65.1) 16 (37.3)
Agaba [ (2.3) I (2.3)
Balqa 0 I (2.3)
Irbid 7 (16.3) 7 (16.3)
Jerash 0 I (2.3)
Karak 1 (2.3) 2 (4.7)
Maan 0 0
Madaba I (2.3) 4 (9.3)
Mafraq 3 (7.0) 5(11.6)
Tafilah 0 0
Zarqa 2 (4.7) 5(11.6)

Total 43 (100.0) 43 (100.0)
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Other Characteristics of Maternal Deaths

Parity was defined in this report as the number of previous pregnancies carried to a viable
gestational age (24 weeks and above) resulting in live births or stillbirths. The mean number of
children ever born (parity) to deceased women was 3.2, with a minimum gestational age of 8
weeks and a maximum of 41 weeks.

Table 5 presents the distribution of maternal deaths according to parity, gestational age, and
trimester of pregnancy. Regarding parity, nearly half of maternal deaths occurred among
multiparous women (2—4 previous births), accounting for 48.8% of deaths. Women with
one previous birth represented 14.0%, grand multiparas (5—6 births) accounted for 20.9%,
nulliparous women (0 parity) and great grand multiparas (27 births) for 7.0% each.

Examining gestational age at the time of death, the majority of maternal deaths occurred between
2] and 36 weeks of gestation (46.5%), followed by 237 weeks (37.2%) and <20 weeks
(16.3%). When categorized by trimester, most maternal deaths occurred in the third
trimester (74.4%), followed by the second trimester (18.6%) and the first trimester (7.0%).

These findings indicate that maternal deaths are more common among women with multiple
previous pregnancies and are concentrated in women reaching the later stages of pregnancy,
particularly the third trimester. This pattern emphasizes the need for intensified monitoring and
timely interventions during the late second and third trimesters, especially for multiparous
women, to prevent adverse maternal outcomes.

Table 5: Distribution of Maternal Deaths by Gestational Age and Parity

Variable Number of Maternal Deaths Percent

Parity

Nulliparous (0 parity) 3 7.0
Para one 6 14.0
Multipara (2-4) 21 48.8
Grand Multipara (5-6) 9 20.9
g;e)at grand multipara 3 70
Unknown Parity I 23
Gestational Age

< 20 Weeks 7 16.3
21-36 Weeks 20 46.5
2 37 Weeks ) 3742
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Table 5: Distribution of Maternal Deaths by Gestational Age and Parity

Variable Number of Maternal Deaths Percent
Trimester
First Trimester 3 7.0
Second Trimester 8 18.6
Third Trimester 32 74.4
Total 43 100
Figure 4: Maternal Mortality by Timing of Death related to Gestational Age
50 46.5
45
40 37.2
35
30
25
20 16.3 16
15
10 c .
> 2 0 1 0 0 0
0
<20 Weeks 21-36 Weeks > 37 Weeks
during pregnancy post miscarriage M Postpartum B Total percentage %

Timing of Maternal Death

Figure 4 shows that the majority of maternal deaths occurred during the postpartum
period, accounting for 72.1% of all maternal deaths. Deaths during pregnancy represented
25.6%, while deaths following miscarriage were relatively rare 2.3%. This highlights the
postpartum period as the most critical and vulnerable time for maternal survival.

Table 6 further details the timing of postpartum deaths, demonstrating that among the 31
postpartum deaths, 42.0% occurred on the first day after delivery, followed by 29.0%
between 2 and 7 days, and another 29.0% between 8 and 42 days postpartum. These findings
reinforce the evidence that the immediate postpartum period, especially the first 24
hours, is the time of greatest risk, often due to sudden and severe complications such as
postpartum hemorrhage, hypertensive emergencies, or sepsis.

This pattern is consistent with international literature, which has repeatedly shown that
approximately two-thirds of maternal deaths occur in the postpartum period, with a substantial
proportion happening within the first day. * Yet, studies emphasize that deaths in this period are
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often preventable with early recognition of warning signs, continuous monitoring after delivery,
and immediate access to high-quality emergency obstetric care. The fact that nearly one-third of
deaths occurred after the first week (8—42 days) also aligns with evidence that postpartum
complications can arise well beyond the facility stay, underscoring the importance of extended
postpartum follow-up through primary care and community-based care.

Overall, integrating the findings from both datasets indicates that while maternal risk exists
throughout pregnancy, the postpartum period, especially the first 24 hours—remains
the most dangerous window, calling for strengthened postnatal care protocols, improved
discharge planning, and close follow-up to reduce preventable maternal deaths. It also reinforces
the importance of ensuring that healthcare providers at all levels have the required competencies,
especially in early recognition of complications, emergency obstetric management, and timely
escalation of care.

Figure 5: Time of Death

2.3%

m Postpartum (31) m Death during pregnancy (11) Post miscarriage (1)

Jordan’s National Maternal Mortality Report 2024 13




Table 6: Distribution of Timing of Postpartum Maternal Deaths

Time I‘;LII?:::;" after Number Percent
First day after delivery” 13 42.0
Between 2 to 7 days 9 29.0
Between 8 to 42 days 9 29.0

Total 31 100

*Deaths during the first day after delivery were attributed to the following causes (with number of cases): PPH (5 cases), Rupture of Uterus
during Labor (3 cases), PE (2 cases), Ml (I case), Peripartum Cardiomyopathy (I case)

Maternal Death by Mode of Delivery

Table 7 shows that cesarean section (CS) deliveries accounted for 64.6% of maternal deaths with
deliveries, which is higher than the proportion reported in the previous year. Emergency CS
represented the majority of these cases 58.1%, whereas elective CS accounted for 6.5%. Vaginal
deliveries made up 35.4% of maternal deaths with deliveries. Smaller proportions were seen

among postmortem cesarean, miscarriage, and women who had no deliveries (out of total
deaths).

A cesarean section is a major surgical procedure that can save the lives of both fetuses and
mothers. However, a medically unnecessary cesarean section is associated with a higher risk of
perinatal and maternal mortality compared to a vaginal delivery.'® Despite the Ministry of Health’s
ongoing efforts to strengthen provider capacity and reduce unnecessary CS rates, the rising
national trend in cesarean deliveries remains a major concern. There is an urgent need to foster
the national program for reducing unnecessary cesarean section deliveries.'' > "

Table 7: Distribution of Maternal Deaths by Mode of Pregnancy Termination

Mode of Pregnancy Number of Percent of Pfarce:nt of
. Maternal Deliveries (31)
Termination Total
Deaths
Cesarean Section 20 46.5 64.6
® Emergency Cesarean /18 41.9 58|
o FElective Cesarean 2 4.6 o5
Vaginal Delivery 11 25.6 35.4
Postmortem Cesarean | 2.3 -
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Table 7: Distribution of Maternal Deaths by Mode of Pregnancy Termination

Mode of Pregnancy Number of Percent of Pferc?nt Gl
o Maternal Deliveries (31)
Termination Total
Deaths
Miscarriage 3 7.0 i
No Delivery 8 18.6 i
Total 43 100 100

Maternal Death by Fetal Outcome

Figure 6 presents the distribution of maternal deaths by fetal outcome. Three cases were
maternal deaths with abortuses: 2 embryos who were aborted at eight weeks of gestation (which
do not fulfill the definition of a fetus) and | were aborted at age 22 weeks, representing (7.0%).
Most maternal deaths had alive fetuses (30 neonates), accounting for (69.7%) of the reported
outcomes. Fetal deaths represented (4.7%) of cases. 7 cases (16.3%) of maternal deaths happened
with no fetal outcome, and one maternal death with unknown outcome (2.3%). These findings
highlight that, despite the maternal deaths, the majority of fetuses survived, though a notable
proportion still experienced adverse outcomes.

Studies show that when a maternal death occurs, the probability of fetal death is high, often
ranging from 40% to 90% depending on the underlying cause of maternal mortality, healthcare
access, and timing of intervention.

Figure 6: Distribution of Maternal Deaths by Fetal Outcome

4.7% 2-3%

= Alive (30) = No Outcome (7) Abortus (3) = Dead (2) = Unknown (1)
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Maternal Death and Anemia

The mean hemoglobin value on admission was 10.6 g/dl with a minimum of 6 and a maximum of
15.7 g/dl. Table 8 shows that about 42% of maternal deaths occurred among women with no
anemia, while mild and moderate anemia accounted for 32.6% and 18.6% of deaths respectively.
Only two women suffered from severe anemia on admission (4.6%) according to WHO definition
of anemia in pregnancy.

Anemia in pregnancy is associated with severe maternal morbidity and is an indirect cause of
maternal death in both low-income and high-income settings. Studies consistently reaffirm the
association of maternal anemia with maternal mortality, emphasizing the need to reduce anemia
during pregnancy and the postpartum period."” Therefore, the WHO global targets call for a 50%
reduction in anemia in women of reproductive age by 2025.'

Table 8: Distribution of Maternal Death According to Anemia Status on Admission

Anemia Status™ Number of Maternal Deaths Percent
No Anemia 18 41.9
Mild Anemia 14 32.6
Moderate Anemia 8 18.6
Severe Anemia I 2.3
Unknown 2 4.6

Total 43 100.0

*Anemia in pregnancy classification according to WHO: No Anemia: 21 1.0 g/dl, mild anemia:
10.0-10.9 g/dl, moderate anemia: 7.0-9.9 g/dl, severe anemia: <7.0 g/dI

CAUSE-SPECIFIC MATERNAL MORTALITY

Introduction

Understanding the causes of and contributing factors to maternal deaths is critically important
for the development of interventions to reduce maternal mortality in Jordan. NAG primarily used
the International Classification of Diseases ICD- 10 in assigning cause of death. ' The NAG utilized
the information obtained through the health facility and household questionnaires to agree on
classification of causes of death to the levels of classes and subclasses.

Of the 43 maternal death cases, the NAG assigned the main cause of death to 41| cases, while the
cause of death could not be specified for the remaining two cases.
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Autopsy practices revealed important gaps. Overall, 34.9% of maternal deaths underwent
autopsy (Table 9). Among the two women who were found dead on arrival, an autopsy was
performed for all of them (100%), reflecting appropriate practice in these circumstances.
However, none of the women with an unknown cause of death received an autopsy. This is
concerning, as autopsy is a critical tool for clarifying unclear causes of death and informing
prevention strategies. This highlights a persistent gap in the utilization of autopsy as part of
maternal death review processes.

Table 9: Distribution of Maternal Death by Autopsy

Autopsy Performed Total
Variables (Percent) (Percent)
Yes No
15 28 43
All Deaths
(34.9) (65.1) (100)
2 2
Dead on Arrival 0
(100) (100)
Unknown Cause of ) 2 2
Death (100) (100)

Causes of Maternal Mortality

Table 10 provides a summary of the distribution of maternal deaths, with detailed descriptions
presented in the following section. Postpartum hemorrhage emerged as the leading cause,
accounting for 16.3% of all deaths, followed by pneumonia at |1.6%. Pulmonary embolism and
preeclampsia each contributed 9.3%, ranking third.

Ruptured uterus during labor and sepsis had three deaths (7.0%) each. Two deaths (4.7% each)
were linked to acute peripartum cardiomyopathy, myeloblastic leukemia and
meningoencephalitis. The remaining nine deaths (20.7%) were distributed across less frequent
causes, including puerperal sepsis, anaphylactic shock, hepatic diseases, non-Hodgkin lymphoma,
intracerebral hemorrhage, lung fibrosis, cardiomyopathy and myocardial infarction.

It is noteworthy that two women arrived at the hospital already deceased. These cases included
one each of postpartum hemorrhage and preeclampsia.
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Table 10: Distribution of Cause-Specific Maternal Mortality

Cause of Death Number (Percent)

Postpartum Hemorrhage® 7 16.3
Pneumonia 5 1.6
Pulmonary Embolism 4 9.3
Preeclampsia” 4 9.3
Rupture of Uterus During Labor 3 7.0
Sepsis 3 7.0
Peripartum Cardiomyopathy 2 4.7
Acute Myeloblastic Leukemia 2 4.7
Meningoencephalitis 2 47
Puerperal Sepsis I 23
Acute Fatty Liver of Pregnancy | 23
Anaphylactic Shock | 23
Hepatic Failure I 23
Intracerebral Hemorrhage I 2.3
Lung Fibrosis | 23
Myocardial infarction I 23
Non-Hodgkin lymphoma | 23
Cardiomyopathy, unspecified I 23
Obstetric Death of Unspecified Cause 2 4.7

Total 43 100

+ One case was dead on arrival to the hospital

Direct and Indirect Causes of Maternal Mortality

According to WHO definition, direct causes of death are those “resulting from obstetric
complications of the pregnant state (pregnancy, labor and puerperium), and from interventions,
omissions, incorrect treatment, or from a chain of events resulting from any of the above”.
Indirect maternal deaths are those maternal deaths “resulting from previous existing disease or
disease that developed during pregnancy and not due to direct obstetric causes but were

aggravated by the physiologic effects of pregnancy”.'®

Table || presents distribution of causes of maternal deaths according to the two categories of
causes (direct vs. indirect). While the direct causes of death accounted for 51.2% of all deaths,
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the indirect causes constituted 44.1% of all maternal deaths and the remaining 4.7% represented
the unspecified causes of death.

I. Direct Causes of Maternal Deaths

Obstetric hemorrhage was the leading direct cause of maternal death, accounting for 16.3% of
cases. Obstetric embolism and hypertensive disorders each contributed 9.3%, while ruptured
uterus during labor represented 7.0%, peripartum cardiomyopathy represented 4.7%, and
puerperal sepsis comprised approximately 2.0% of direct maternal deaths.

Obstetric Hemorrhage accounted for 7 cases (16.3%) of maternal deaths, which is higher than
the contribution of obstetric hemorrhage to maternal deaths in previous years. NAG identified
all of the seven obstetric hemorrhage deaths as avoidable. Around 71% of the postpartum
hemorrhage cases died within the first day after delivery and the rest died within the first week
after delivery. Less than half of hemorrhage deaths 42.8% underwent emergency cesarean section.

Postpartum hemorrhage is known to be the leading cause of maternal deaths worldwide. '* More
than two-thirds of reported obstetric hemorrhage deaths globally are classified as postpartum
hemorrhage.” A significantly high proportion (72-90%) of the morbidity of obstetric hemorrhage
cases are considered to be avoidable.”' In this report 100% of cases were considered avoidable.
This is correlated with adequate management of the condition, through early recognition and
then by selecting the most appropriate choices of therapy and adequate interventions, particularly
in the early stages. > * Despite improvements in management, early postpartum hemorrhage still
remains a significant cause of maternal morbidity and mortality in developing countries. ** One of
the ways to prevent postpartum hemorrhage is the “Active Management of Third Stage of Labor”
(AMTSL). It is considered to be the gold standard in reducing the incidence of postpartum
hemorrhage. > 2 ¥

Other obstetric complications, obstetric embolism accounted for four (9.3%) maternal deaths
with all cases of pulmonary embolism. Final diagnosis of the four pulmonary embolism deaths was
confirmed by autopsy. Mortalities caused by embolism were observed among one case para one
and three cases multipara. All cases took place during the postpartum period two within 24 hours
and two cases during the second week after delivery. NAG considered one of the pulmonary
embolism deaths avoidable, while three were classified as unavoidable.

Venous thromboembolism is a leading cause of severe maternal morbidity and mortality.
Pregnancy and the postpartum period are very high-risk periods for thromboembolic events, the
most common of which is pulmonary embolism. Pulmonary embolism is the leading cause of
direct maternal deaths in developed countries worldwide. *®

The incidence of venous thrombosis, pulmonary embolism and subsequent maternal death can
be significantly reduced by embracing prophylactic measures that should be implemented at both
the primary healthcare and hospital levels.

Hypertensive Disorders in Pregnancy, Childbirth, and the Puerperium accounted for four
cases (9.3%) of the deaths which is higher than the previous year. All four deaths were diagnosed
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as preeclampsia/ eclampsia and took place during the postpartum period, within the first week of
delivery. One death was para one and the other ones were grand multipara. One case arrived
dead at the hospital.

Hypertensive disorders of pregnancy are one of the most common complications during
pregnancy, significantly contributing to maternal mortality. The WHO reported that (14%) of
global maternal deaths are attributed to hypertensive disorders of pregnancy. »

Magnesium sulfate helps prevent eclamptic fits in pregnant women who are at increased risk. It
reduces approximately half the risk of eclampsia and probably reduces the risk of maternal death.
? It is still crucial to make an early diagnosis of mild pre-eclampsia and refer these women to the
appropriate care for comprehensive case management to decrease the probability of severity and
complications.

Other Obstetric trauma included three cases of uterine rupture that occurred during labor, all
of which underwent autopsy. The NAG classified all three cases as avoidable deaths associated
with delays in receiving appropriate care. Each woman died during delivery or within a few hours
postpartum. Two of the women were multiparous and one was grand multiparous; one delivered
by elective cesarean section, while the remaining two had spontaneous vaginal deliveries. All three
fetuses were born alive.

Internationally, the absence of appropriate antenatal care—particularly inadequate assessment
and counseling for women with a history of cesarean delivery—was a critical risk factor for
uterine rupture and contributed significantly to these outcomes. *

Complications of the puerperium not elsewhere classified included two cases (4.7%) of
peripartum cardiomyopathy (PPCM), none of which were confirmed by autopsy. The NAG
classified the two cases as unavoidable. Generally, reported mortality rates among women with
PPCM vary widely, ranging from 7% to 50%. *'

Pregnancy-Related Infection accounted for one maternal death due to puerperal sepsis (2.3%).
The NAG classified this death as avoidable. The woman had been delivered by spontaneous
vaginal delivery and died more than one week postpartum. An autopsy was performed, and she
had delivered a live newborn. This case highlights the critical importance of early recognition and
timely management of postpartum infections, as well as the need for adequate counseling on
postnatal danger signs.

Sepsis is a life-threatening condition that occurs when the body’s response to infection causes
injury to its own tissues and organs. Despite being largely preventable, maternal sepsis remains a
major cause of death and morbidity among pregnant and recently pregnant women. *° *

Liver disorders in pregnancy, childbirth, and puerperium accounted for one case of acute
fatty liver during pregnancy. The case involved a para-one woman who deteriorated at 3| weeks
gestation, underwent an emergency cesarean section, and delivered a live newborn. Liver disease
during pregnancy is associated with increases in maternal mortality and obstetric and fetal
complications.®
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2. Indirect Causes of Death

The indirect causes of maternal death accounted for 19 cases, representing 44.1% of all maternal
deaths. Diseases of the respiratory system were the leading indirect cause, contributing 13.9% of
all deaths. This was followed by other maternal diseases at 9.3%. Neoplasms and diseases of the
central nervous system each accounted for 7.0% of maternal deaths, while diseases of the
digestive system and circulatory disorders contributed smaller proportions (Table I1). These
findings underscore the significant role that pre-existing and coexisting medical conditions play in
maternal mortality and highlight the need for strengthened identification, management, and
referral of high-risk women across all levels of care.

Diseases of the respiratory system accounted for six maternal deaths (13.9%). Five of these
cases were due to pneumonia, while one woman died from lung fibrosis. Among the pneumonia-
related deaths, two women underwent emergency cesarean deliveries, whereas the remaining
three died during pregnancy or post- miscarriage. NAG classified three of the pneumonia cases
as avoidable deaths, highlighting gaps in early recognition, timely referral, and adequate
management of severe respiratory conditions during pregnancy.

Pneumonia that occurs during pregnancy is known to carry an increased risk of adverse outcomes
when compared to pneumonia in nonpregnant women. Major factors predispose pregnant
women to severe pneumonic infections, such as alterations in the immune and hormonal statuses
and the decreased ability of pregnant women to clear respiratory secretions due to some
anatomical changes that occur in the chest during pregnancy.’*

Maternal illness and death result from deteriorating pulmonary function. **

Other specified maternal diseases included four deaths (9.3%), three of them (7.0%) of severe
sepsis and one (2.3%) of anaphylactic shock. Three cases considered as avoidable deaths as
classified by the NAG. Pregnancies complicated by severe sepsis and septic shock are correlated
with increased rates of preterm labor, fetal infection, and preterm delivery. ** ¥

Neoplasms accounted for two cases (4.7%) of acute myeloblastic leukemia (AML) and one case
of non-Hodgkin lymphoma (2.3%). AML cases died during the second trimester and the non-
Hodgkin lymphoma died during the third trimester. None underwent autopsy as the diagnosis
was appropriately established before death. The incidence of acute leukemia in pregnancy is low
(1:75000 pregnancies), the management of acute leukemia during pregnancy is difficult, and the
outcome is fatal in most cases. *®

The incidence of non-Hodgkin lymphoma is rare in pregnancy with poor outcomes. **> One study
based on about eight million births found that the incidence of non-Hodgkin lymphoma is 5.4 per
100,000 live births which is much higher than 2023 data at less than 1/100000 live births. *°

Diseases of the central nervous system accounted for three cases (7.0%) of all deaths. The
three cases suffered intracerebral hemorrhage and meningoencephalitis. Pregnancy-associated
stroke has been known to increase the risk of maternal mortality. The pregnant body undergoes
physiological changes to promote the growth of the fetus and to prepare for delivery. *
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Diseases of the Digestive System accounted for one maternal death (2.3%). It was due to
hepatic failure secondary to viral hepatitis. The woman died during pregnancy at 18 weeks
gestation.

Diseases of the circulatory system accounted for two cases (4.6%) of maternal death, attributed
to an acute myocardial infarction and cardiomyopathy of unspecified type. The myocardial
infarction woman aged 34 years died within 24 hours after delivery at 3| weeks of gestation. The
deceased woman underwent an emergency cesarean section, resulting in a live-born infant. Based
on the available clinical information, the NAG classified this death as not avoidable. Acute Ml
during pregnancy remains a rare event, with significant maternal, fetal, and neonatal morbidity
and mortality and maternal mortality during antepartum and intrapartum period. * The
appropriate preconception care and follow-up by multidisciplinary pregnancy teams during the
antenatal period are essential to safe outcome. *

In pregnant women with cardiomyopathy the risk of adverse cardiac events is considerable, and
pre-pregnancy characteristics can identify women with the highest risk. Pregnancy seems to have
a short-term negative impact on the clinical course in women with cardiomyopathy. #

3. Unspecified Causes of Maternal Death

The NAG was unable to assign a cause of death for two of the 43 reported maternal deaths
(4.7%) due to insufficient information from all available sources, including the absence of autopsy
findings for both cases. Both women had undergone emergency cesarean sections and were
discharged 24 hours later. The pregnancies had reached 32 and 38 weeks of gestation. One
woman delivered a live newborn, while the other delivered a stillborn infant.

Table I I: Maternal Deaths by Direct and Indirect Causes of Death

Cause of Death Number Percent

Direct Causes of Death 22 51.2
Obstetric Hemorrhage 7 16.3

e Postpartum Hemorrhage 7 16.3
Other Obstetric Complications, Obstetric
Embolism 4 i

®  Pulmonary Embolism 4 9.3
Hypertensiv.e disorders in pregnancy, childbirth, and 4 9.3
the puerperium

e Preeclampsial Eclampsia 4 9.3
Other obstetric trauma 3 7.0

e Rupture of Uterus during labor 3 7.0
Complications of the puerperium, not elsewhere 2 4.7

classified
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Table I I: Maternal Deaths by Direct and Indirect Causes of Death

Cause of Death Number Percent
® Peripartum cardiomyopathy 2 4.7
Pregnancy Related Infection | 23
e Puerperal Sepsis ) 2.3
Liver disorders in pregnancy, childbirth, and I 23
puerperium
e Acute Fatty Liver of Pregnancy | 2.3
Indirect Causes of Death 19 44.1
Diseases of the Respiratory System 6 13.9
® Pneumonia 5 I1.6
e Lung Fibrosis I 2.3
Other Maternal Disease 4 9.3
e Sepsis 3 7.0
® Anaphylactic shock | 2.3
Neoplasms 3 7.0
e Acute Myeloblastic Leukemia 2 47
e  Non-Hodgkin lymphoma | 2.3
Diseases of the Central Nervous System 3 7.0
® Meningoencephalitis 2 4.7
e Intracerebral Hemorrhage | 2.3
Diseases of the Circulatory System 2 4.6
®  Myocardial infarction | 23
e Cardiomyopathy, unspecified I 23
Disease of the Digestive System | 2.3
® Hepatic Failure | 2.3
Obstetric Death of Unspecified Cause 2 4.7
Grand Total 43 100.0
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Contributing Factors to Maternal Death
I. Avoidability

The NAG identified several modifiable factors contributing to maternal deaths based on MDR
reports and case summaries. Among the 43 maternal deaths, over half (53.5%) were classified as
avoidable. When examined by category, 68.2% of deaths from direct obstetric causes were
considered avoidable, compared with 42.1% of deaths from indirect causes.

It is worth highlighting that the percentage of avoidability has improved from 58.5% of all cases in
2023 to 53.5% of all cases in 2024. This reflects the national goal of reducing avoidable maternal
mortality by at least 2% each year.

Table 12: Avoidability of Death by All Direct and Indirect Causes of Death

Direct Cause Indirect Cause | Unspecifie Total
(%) (%) d (%)
(%)
Avoidable |5 8 - 23
(%) (68.2) (42.1) (53.5)
Nona\;mdabl 7 T - I8
57.9
%) (31.8) (57.9) (41.8)
Unspecified 2 2
(%) 4.7) (4.7)
22 19 2 43
Total
o (51.2) (44.1) @4.7) (100)

2. Three Delay Model

The most common modifiable factors contributing to maternal mortality are summarized in Table
I3 using the “Three Delay Model” by Thaddeus and Maine (1994). * The table categorizes delays
into: Delay | (delay in seeking care), Delay Ill (delay in receiving adequate care at the health
facility), and combined delays involving both seeking and receiving care (Delays | & Ill).

It shows that 41.8% of maternal deaths occurred with no documented delay, while Delay Il
accounted for a substantial 37.2% of all deaths—highlighting significant gaps in the quality and
timeliness of facility-based care. Delay | contributed to |1.6% of deaths, and a combined Delay |
& Il was identified in 4.7% of cases. For an additional 4.7%, the type of delay could not be
determined.
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Table |13: Maternal Deaths by Level of Delay for All Deaths
Level Delay Number Percent

No Delay 18 41.8

Delay in Seeking Care: Delay | 5 1.6

Delay in Receiving Care: Delay IlI 16 37.2

Delay in Seeking and Receiving Care: Delays 2 4.7

&Il

Unspecified causes 2 4.7
Total 43 100

DATA LIMITATIONS

This report is limited to a descriptive analysis of the 43 maternal deaths that took place during
2024. The JMMSR system does not collect data on appropriate controls that have a different
outcome in terms of death. Thus, the descriptive analysis performed did not allow us to test for
sound statistical associations or to establish causality. Accordingly, the presented results that hint
to some probable associations with maternal deaths should be interpreted with caution. Further
in-depth analysis of the JMMSR data by Jordanian scholars will better elucidate the important risk
factors leading to maternal death.

Through the JMMSR system implementation, the MDRs relied on the collected information
obtained through verbal autopsies, healthcare provider interviews and medical record reviews.
The lack of documentation in medical records related to risk factors prevented the NAG
from defining and analyzing all risk factors associated with maternal deaths. The inconsistent
documentation in medical records related to operative details following surgical interventions,
ANC, level of education, and employment status also constituted a challenge for the NAG to
present a complete analysis of these variables.

Due to the inability to conduct household visits for more than 50% of the maternal death cases,
several key variables—such as education, employment status, and antenatal care history—were
incomplete and therefore could not be included in the report.

Although women prior to their deaths were able to access multiple healthcare providers in the
public and private sectors, the lack of linkage between these sectors and the inability to exchange
patients’ information about ANC resulted in inadequate data related to the ANC services
provided to the deceased women. Moreover, it was difficult for the NAG to comment on the
quality of ANC provided.

Lack of sufficient data especially from medical files was behind the inability of NAG to assign a
cause of death for two cases.
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Response to Avert Maternal Mortality-Strategic

Framework Based on JMMSR 2024 Findings

Understanding the causes and modifiable factors behind maternal deaths is critical
for designing interventions that prevent avoidable loss of life. The 2024 J]MMSR findings
confirm that high maternal death percentage in Jordan remains preventable. A large proportion
occur in the postpartum period (72.1%), driven by direct obstetric causes—particularly
postpartum hemorrhage—and compounded by significant indirect causes such as respiratory
diseases, neoplasms, CNS conditions, and cardiac disorders. Facility-level delays (Delay Ill) also
continue to play a major role.

The Ministry of Health in collaboration with national and international partners, will lead a
targeted, evidence-informed response to translate these findings into measurable improvements
across the full continuum of care (preconception — ANC — intrapartum — immediate &
extended postpartum — health system & surveillance).

While this report focuses on the clinical causes of maternal mortality, maternal deaths are also
shaped by broader social determinants of health. Evidence from Social Determinants of Health
Equity: Informing Efforts for Ending Preventable Maternal Mortality in Jordan shows that socioeconomic
conditions, education, geographic access, and inequities in health information systems affect
women’s ability to access timely and quality maternal care. Addressing these upstream
determinants alongside clinical factors is essential for a more comprehensive understanding of
maternal mortality in Jordan and for informing effective, multisectoral prevention efforts. *°

Overarching goals

l. Reduce preventable maternal deaths by addressing major direct causes
(postpartum hemorrhage, pulmonary embolism, hypertensive emergencies, uterine
rupture, sepsis) and key indirect causes (severe respiratory infections, cardiac causes,
oncologic cases, and CNS conditions).

2. Eliminate avoidable facility-level delays and strengthen emergency obstetric
care capacity, with a particular focus on the immediate postpartum period.

3. Improve the quality and documentation of ANC and postnatal care, and
reinforce the JMMSR information cycle to enable rapid, data-driven system responses.

Jordan’s National Maternal Mortality Report 2024 26




I) Preconception Care & High-Risk Pregnancy ldentification
Rationale:

Women who died had higher mean age and parity, and more frequent pre-existing conditions
(cardiac diseases, neoplasms, hepatic diseases). Earlier identification and management of these
risks is essential.

Priority Actions:

e Expand preconception screening and referral pathways screening for high-risk
women, along with counselling and strengthened referral pathways for chronic pre-
existing conditions (cardiac diseases, hematological disorders, liver diseases, malignancy
risk where indicated) across primary care and family planning centers, with particular
emphasis on scaling the Women-Friendly Health Centers Program.

e Adopt standardized high-risk pregnancy referral criteria and establish a clear,
streamlined pathway to multidisciplinary high-risk pregnancy clinics (obstetrics +
pulmonology/ cardiology/ hematology/ oncology/ hepatology).

® Strengthen family planning counseling and access, through supportive policies,
to reduce unintended and high-risk pregnancies, with targeted focus on grand multiparas
and older mothers.

2) Antenatal Care (ANC) Coverage & Quality
Rationale:

ANC documentation was incomplete for many maternal deaths, the average number of ANC
visits fell below recommended levels, and significant quality gaps were identified.

Priority Actions:

. Implement a standardized ANC minimum package, including essential
screening, danger-sign counseling, anemia management, thrombosis risk assessment,
and indicated vaccinations.

. Mandate complete, portable ANC documentation that follows women across
public and private providers (standardized summary card/ implementation of a unified
electronic system for ANC tracking).

. Train ANC providers in risk stratification (High-Risk Pregnancy Assessment Tool),
early recognition of red flags (respiratory distress, preeclampsia warning signs), and
timely referral.
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3) Intrapartum Care & Surgical Safety (Including Cesarean Reduction)
Rationale:

Around 65% of maternal deaths by mode of delivery occurred in the context of cesarean
delivery, many of them emergency procedures. Uterine rupture and obstetric hemorrhage

remain major contributors, underscoring the need for safer intrapartum practices and rational
CS use.

Priority Actions

e Strengthen implementation and auditing of Active Management of the
Third Stage of Labor (AMTSL) across all delivery units.

. Roll out a national program to support vaginal births and reduce
unnecessary CS, including:

Clinical audits of CS indications
e Second-opinion policy for non-emergency elective CS
e Training in safe CS technique and perioperative care

* Ensure readiness for obstetric hemorrhage, including standardized
protocols, regular drills, massive transfusion pathways, uterotonics, uterine
balloon/tamponade devices, and rapid access to O™ blood which are part of
PPH toolkit.

* Reinforce counseling and eligibility assessment for Trial of Labor
After Cesarean (TOLAC) to safely reduce repeat CS.

4) Immediate & Extended Postpartum Care
Rationale:

The first 24 hours postpartum account for a large share of maternal deaths, with substantial
mortality also occurring during the extended postpartum period (8—42 days). Strengthening early
detection and timely response is critical.

Priority Actions:

. Implement a standardized national facility-level Postpartum
Hemorrhage (PPH) Toolkit, adopting the 4R methodology (readiness,
recognition, response, and reporting), to ensure consistent prevention, early
detection, rapid response, and system learning for obstetric hemorrhage across all
delivery units in Jordan.
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. Enforce mandatory postpartum observation for at least 24 hours in
high-risk deliveries, supported by standardized discharge checklists (vital signs,
bleeding, blood pressure, counseling).

. Establish structured postnatal follow-up within 48-72 hours of
discharge, delivered through facility outreach, community midwives, or
telehealth, with prioritized home visits for high-risk mothers.

J Introduce postpartum emergency response bundles (hemorrhage,
hypertensive crisis, sepsis, thromboembolism) with clear escalation pathways.

5) Prevention, Early Detection & Management of Thromboembolic Disease
Rationale:

Pulmonary embolism accounted for 9.3% of maternal deaths, many confirmed on autopsy. Several
cases are considered preventable with appropriate risk assessment and prophylaxis.

Priority Actions:

. Implement risk-based venous thromboembolism (VTE) prophylaxis
protocols, including antepartum and postpartum screening and use of mechanical
or pharmacologic prophylaxis where indicated.

. Train clinicians to recognize VTE signs and rapidly evaluate suspected cases (D-
dimer algorithms adapted for pregnancy, timely access to imaging access),
anticoagulation therapy, and defined escalation and referral pathways.

6) Infection Prevention, Sepsis Recognition & Respiratory Disease Management
Rationale:

Pneumonia and sepsis were major contributors to indirect maternal deaths, with several
pneumonia-related deaths deemed avoidable. Strengthening Infection Prevention and Control
(IPC) and early recognition is essential.

Priority Actions:

. Strengthen infection prevention and control (IPC) across all maternal care settings,
supported by sepsis screening tools in ANC, triage, and postpartum wards.

. Implement standardized sepsis bundles tailored for pregnant and postpartum
women, including early antibiotics, source control, and clear escalation pathways.

. Ensure rapid referral pathways for respiratory compromise and consider seasonal
vaccination campaigns (influenza/ pneumococcal) for pregnant women per national

policy.
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7) Management of Non-Obstetric (Indirect) Contributors — Cardiac, Hepatic,
Oncology, CNS

Rationale:

Indirect causes accounted for nearly half of maternal deaths, including cases of acute myeloid
leukemia (AML), myocardial infarction, hepatic failure, and central nervous system events. These
conditions require coordinated, specialty-driven care.

Priority Actions:

. Establish multidisciplinary care pathways (pregnancy-pulmonology,
pregnancy-heart, pregnancy-hepatic, pregnancy-oncology) for diagnosis, treatment
planning, and timely referral.

. Strengthen preconception counseling for women with known chronic
diseases, ensuring individualized pregnancy care plans and coordinated specialty
follow-up.

8) Strengthening Emergency Referral Systems & Rapid Response
Rationale:

Facility-level delays (Delay Ill) were the most significant modifiable delay. The central
rapid-response mobile team previously reduced unnecessary referrals but requires scaling and
integration into the national system.

Priority Actions:

. Expand a 24/7 emergency obstetric referral network, including standardized
referral forms, direct-line communication channels, and clear transport protocols.

J Scale up, formalize and mainstream mobile rapid-response teams to support
peripheral hospitals through clinical guidance, tele-support, and on-site assistance.

J Implement standardized triage criteria and transfer time targets for obstetric
emergencies.

9) Workforce Capacity Building & Clinical Governance
Rationale:

Several deaths reflected gaps in adherence to clinical guidelines and weaknesses in emergency

management.
Priority Actions:
. Roll out targeted, competency-based national training, including advanced

obstetric ultrasounds, hemorrhage drills, eclampsia/ preeclampsia management
(MgSO,), sepsis recognition, VTE identification, airway/anesthesia safety, and
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surgical obstetric emergency simulations.

. Incorporate all Nurses/ Midwives in workshops and trainings for competency
enhancement.

. Institutionalize clinical audit and maternal mortality review, ensuring
facility-level improvement plans and follow-up by Directorate Advisory Groups
(DAGsS).

10) Surveillance, Documentation, Autopsy & JMMSR Information System
Strengthening

Rationale:

Significant data gaps (ANC details, education, employment, operative notes) and low autopsy
rates for unclear deaths limited accurate cause determination and targeted response.

Priority Actions:

. Upgrade JMMSR information system standards to ensure complete facility
and household MDR forms for all maternal deaths and establish digital
interoperability between public and private ANC records.

. Revise and enforce autopsy protocols, including mandatory autopsy for
“Death on Arrival” cases and strong encouragement when the cause is unclear;
strengthen forensic capacity and streamline consent and logistics.

. Implement real-time dashboards for key maternal mortality indicators and
conduct quarterly rapid-response reviews to identify avoidable patterns.

1 1) Community Engagement & Demand-Side Interventions

Rationale:

Although facility delays dominated, Delay | (delayed care-seeking) still contributed to deaths.
Community-based postpartum follow-up is essential for early detection of complications.

Priority Actions:

. Conduct community awareness campaigns on postpartum danger signs and
the importance of prompt care-seeking, with targeted outreach to adolescents,
older mothers, and high-parity women.

. Deploy community health workers for postpartum home Vvisits,
prioritizing high-risk mothers during days |1-7 and continuing up to 42 days
postpartum.
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12) General Response Recommendations by NAG members
Rationale:

Depending on the self-reported experiences for the NAG members; they enriched the input for
the response plan by the following recommendations.

Priority Actions:

. Establish a mandatory licensing criteria for all Maternity Wards in all
health sectors, to ensure the availability of minimum infrastructure required for
safe delivery for all cases.

. Establish a “Simulating LAB”’ to provide ongoing drills on PPH management
and activation of PPH toolkit employment. Mandate quarterly obstetric
emergency simulation drills (OB drills) in all delivery facilities, with
structured debriefs and action points.

. Ensure the obtainability of Functional Blood Banks; by increasing the
number of banks throughout the regions and directorates and providing “Mobile
Blood Bank Units”.

. Ensure the availability of “Intra Uterine Balloon Tamponade” in all health
facilities with maternity wards. And the provision of Nonpneumatic AntiShock
Garment (NASG) in all peripheral centers that have hemorrhage complicated
deliveries that require lifesaving referrals.

. Replace “heat-sensitive Oxytocin” with the “heat stable Carbetocin” to
maintain drug effectiveness especially during transfers.

Conclusion

The JMMSR 2024 findings reaffirm that most maternal deaths in Jordan are preventable through
strengthened clinical care, timely emergency response, improved ANC and postnatal follow-up,
enhanced documentation and surveillance, and coordinated management of non-obstetric risks.
The Ministry of Health, supported by UNFPA and national and international partners, will lead
the implementation of these evidence-based, pragmatic interventions at national scale. Emphasis
will be placed on operationalizing facility reviews, closing documentation gaps, strengthening
peripheral capacity, and protecting women during the critical postpartum period. Progress will
be tracked through defined indicators and regular review cycles to ensure successful approaches
are scaled and remaining gaps addressed promptly.
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Annex |: Methodology

Jordan’s National Maternal Mortality Report 2024 is the seventh report that provides
comprehensive information about each maternal death that took place during the reporting
period based on active surveillance through the JMMSR system. It provides an opportunity to
strengthen the health system in Jordan, with the aim of eliminating preventable maternal deaths
and improving maternal health outcomes.

The JMMSR system is designed as a customization of the WHO Maternal Death Surveillance and
Response Technical Guidance published in 2013 with the primary goal of eliminating preventable
maternal mortality by obtaining information on each maternal death to guide public health actions
and monitor their impact. ¥

Like the methodology followed for the development of the first sixth National Maternal Mortality
Reports of 2018, 2019, 2020, 2021, 2022 and 2023 the findings presented in this report were
drawn from the JMMSR IS after intensive reviews at different levels by trained multidisciplinary
teams of healthcare providers and managers. The JMMSR IS was designed as a secure web-based
application to standardize and facilitate the different stages of maternal death data collection,
analysis, and reporting. Data is collected at different levels of the healthcare system to support
the implementation and monitoring of different functions of the JMMSR system.

Data Collection and Flow

To standardize the data collection process and improve its efficiency, IT equipment and portable
tablet devices have been utilized to collect data to support the operations of the J]MMSR system
implementation steps, as follows:

I. Notification of All Deaths Among Women of Reproductive Age

This step was carried out by trained focal points at all reporting sites (127) from 32 MOH
hospitals, 13 RMS hospitals, 2 university hospitals, 62 private hospitals and |8 forensic medicine
departments (FMDs). This was done through completing an electronic death notification form in
the JMMSR IS within 24 hours of the time of death. Focal points were also responsible for
submitting zero reporting through the JMMSR IS at the start of each week on Sundays if no deaths
occurred in the previous week.

2. ldentification of Maternal Death Cases

Once deaths among women of reproductive age are notified, the second step of the JMMSR
system requires DAG users to identify which deaths were maternal. Identified maternal deaths
include all deaths that occurred during pregnancy, labor, within 42 days of the end of pregnancy,
excluding deaths due to incidental or accidental causes (accidents or homicide). Death due to
suicide during pregnancy and within 42 days of the end of pregnancy are considered maternal
deaths.
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3. Review of Maternal Death Cases

Once a case was identified as a maternal death case, the next step was to conduct the maternal
death review (MDR). This involved in-depth investigations of the causes and contributing factors
that led to death. MDR involves two subsequent levels: The HAD level conducted by DAGs and
then the national level conducted by the NAG. The DAG level review consists  of two steps:
data collection and MDR sessions analyzing collected maternal death data.

Data collection was carried out utilizing health facility and household surveys depending on the
place of death and the availability of data sources. The questionnaires for these surveys were
adapted and customized from the WHO Maternal Death Surveillance and Response Technical
Guidance to establish a framework for an accurate assessment of maternal mortality.”
Completion of health facility reviews and surveys are required within 72 hours of a maternal
death case identification and completion of household reviews are required within one month of
identification. Delays in conducting health facility and household surveys have been observed
across most locations.

At the health facility level, the main sources of information were the medical records, the
attending physicians, midwives, and nurses who provided healthcare services to the deceased
woman. Medical staff were interviewed and asked to give full details of each woman’s medical
condition from admission to death. The health facility questionnaire consisted  of questions on
reproductive history, the pregnancy that led to death, antenatal care (ANC), main complaints,
provisional diagnosis, cause of death, autopsy reports, and contributing factors associated with
the maternal death.

At the household level, the main sources of information were close relatives of the deceased
woman and those who accompanied her during the time of her illness and up to the time of
death. In-depth household interviews were conducted to ask questions regarding the woman’s
health and how the death occurred and obtain additional relevant information that was not
available during the health facility review.

Data linkages between the health facility and household reviews allowed for obtaining a better
picture of the circumstances and contributing factors surrounding maternal deaths.

A. Directorate Advisory Group (DAG) Review

Following the completion of the health facility and household questionnaires, DAGs reviewed
collected maternal death data during an MDR session to:

e Assign the main cause of the death.

e Identify contributing factors that led to the maternal death.

e Classify the maternal death as avoidable or unavoidable.

e Issue specific recommendations (immediate and short-term responses) to address
avoidable cases.

DAG members completed a DAG worksheet for each reviewed maternal death case through the
JMMSR IS. The worksheet included the following components:
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Case summary e Information on ANC
Information on the pregnancy e Information on delivery

Information on the postpartum period
The DAG decision on the cause of death, contributing factors, avoidability, and
recommendations

Once the DAG worksheet was completed on the JMMSR IS, then the case was ready for review
by the NAG.

B. National Advisory Group (NAG) Review

De-identified data on each maternal death was presented to NAG members whereby the NAG
rapporteur presented the DAG worksheets, health facility and household questionnaires to the
NAG for review. Whenever needed, the NAG returned the case to the DAG to request more
information. At the end of their review of each maternal death case, the NAG members
completed the following tasks:

e Confirming the cause of death

e Determining whether it was due to a direct or indirect obstetric death.
e Classifying the maternal death as avoidable or unavoidable.

¢ ldentifying contributing factors that led the maternal death.

e Issuing specific recommendations related to the maternal death case.

To improve data comparability, standardized cause of death aggregations were applied from the
WHO Application of ICD-10 to Deaths during Pregnancy, Childbirth and the Puerperium: ICD-
10 MM."” The NAG rapporteur then completed the NAG worksheet on the JMMSR IS with
decisions on the above. Once completed, the individual maternal death case was closed.

Monitoring and Evaluation

To improve the timeliness, quality, and completeness of data collected through the JMMSR IS, a
monitoring and evaluation framework was developed and implemented. This framework was used
to monitor the main functions of the system and ensure that its major steps were functioning
adequately. The monitoring was mainly done nationally by the Maternal and Perinatal Mortality
Department (MPMD) at the MOH Non-Communicable Diseases Directorate (NCDD). At the
HAD level, DAG rapporteurs monitored the health facilities pertaining to their respective HAD
through the system.

The JMMSR IS indicators allowed users to monitor the progress of each maternal death case as
it went through all the implementation steps. They enabled DAG rapporteurs to follow up with
specific health facilities to ensure data collection was being carried out in a timely manner.

At the national level, the JMMSR IS served as a data source for indicators of the JMMSR system
implementation, allowing users to monitor and evaluate each step individually. The MPMD at the
MOH NCDD monitored data quality and completeness by comparing data collected through the
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JMMSR IS with other data sources such as health facility records and the Civil Status and Passport
Department (CSPD) for validation purposes.

Data Analysis
I. Qualitative Analysis

Maternal death case summaries were developed and analyzed by DAGs and NAG to gain an
understanding of the problems that led to a maternal death. The mother’s pregnancy and
descriptions of where and how care was provided were carefully studied. Moreover, essential
interventions that took place at all levels and any problems that may have contributed to the
mother’s death were explored.

This qualitative analysis was used to analyze the main causes of maternal deaths, contributing
factors and avoidability. As part of the qualitative analysis, the DAGs and NAG deployed the
Three Delay Model framework to help identify common delays associated with three
components:*® seeking care, reaching care and receiving care.

2. Quantitative Analysis

The number of registered live births for the year 2024 was obtained (at mid-year of 2025) from
the Civil Status and Passport Department (CSPD) to serve as the denominator of the MMR. The
total number of maternal deaths, the background demographic and clinical characteristics were
obtained from the JMMSR IS. Stata |5 statistical package was used to perform the descriptive
analyses of relevant variables.

Confidentiality and Ethical Considerations

The JMMSR Bylaw guarantees  that the information generated through the JMMSR system will
not be used for litigation purposes. The JMMSR IS deployed high security protocols to preserve
the confidentiality of the collected and processed information at all levels. When conducting
household reviews, family members were contacted ahead of time to arrange for the visit. During
the visit, the main interviewer explained the purpose of the interview, voluntary participation,
and confidentiality of collected information. In the event of refusal to participate, the reason for
refusal was captured. The data collection team also provided the respondents of household
surveys with contact details in case they had any questions.
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Annex ll: Terms and Conditions

Avoidable Death: A maternal death can be classified as avoidable if it might have been avoided
by a change in patient behavior, provider/institutional practices, or healthcare system policies.
The determination of avoidability does not follow rigid criteria, and it is often open to
interpretation.

Direct Obstetric Deaths: Maternal deaths resulting from obstetric complications of the
pregnancy state (pregnancy, labor or puerperium), from interventions, omissions, or incorrect
treatment, or from a chain of events resulting from any of the above.

Directorate Advisory Groups (DAG): A multidisciplinary committee of technical experts
from all health sectors in each Health Affairs Directorate (HAD) formed by the Director of the
HAD. There is one DAG committee for each HAD, making up the 14 DAGs for the JMMSR
system implementation. Based on Article no.5 (Public Health Bylaw no. |0 of the year 2016),
DAG members include:

e Head of the DAG: A gynecologist/obstetrician from the Ministry of Health (MOH) or any
other public sector with 10 years of experience.

e DAG rapporteur: a public health physician.

e A gynecologist/obstetrician representing other health sectors (Royal Medical Services
(RMS), University, and private if present).

e Head of the Maternal and Child Health Department in the HAD.
e Forensic physician.

e Experienced midwife.

Grand Multipara: A woman who has given birth to five to six infants beyond 24 weeks of
gestation.

Great Grand Multipara: A woman who has given birth to seven or more infants beyond 24
weeks of gestation.

Health Facility: Any hospital or Forensic Medicine Department (FMD) in all health sectors
(public and private). According to the JMMSR Bylaw 10 (described below) Article no. 4, all health
facilities in Jordan are mandated to notify all deaths among women of reproductive age.

Health Facility Focal Point: A trained individual from the medical records department at any
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hospital or FMD in the public or private sectors responsible for the notification of all deaths among
women of reproductive age to the relevant DAG in each HAD.

Indirect Obstetric Deaths: Maternal deaths resulting from previously existing disease or
disease that developed during pregnancy. These deaths are not due to direct obstetric causes but
are aggravated by the physiological effects of pregnancy.

JMMSR Bylaw: His Majesty King Abdullah Il decreed the establishment of Bylaw no. 10 of the
year 2016, followed by the bylaw no. 43 of the year 2025,0f the Public Health Law (no. 47 of year
2008) mandating the notification of all deaths among women of reproductive age (15 — 49 years
of age). The Bylaws call on the MOH to establish, implement, and monitor a national maternal
mortality surveillance and response system across all health sectors.

The JMMSR Guidelines for Implementation: A comprehensive reference providing a
detailed description of the JMMSR system implementation steps and tools to guide implementers
and managers throughout all stages and functions of the JMMSR system to achieve its overall
objectives.

The JMMSR Policies and Procedures: A set of brief statements approved by the MOH
describing the roles and responsibilities of stakeholders in standardizing the JMMSR system
implementation.

Maternal Death: The death of a woman while pregnant, during labor, or within 42 days of the
end of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related
to or aggravated by the pregnancy or its management including self-harm, but not from accidental
or incidental causes (accidents, homicide).

Maternal Death Surveillance and Response (MDSR) Technical Guidance: Published by
the World Health Organization (WHO) in 2013, as a global framework for action to prevent
maternal death. This publication introduces the critical concepts of MDSR, including goals,
objectives, and specific instructions for implementing each surveillance component.

Maternal Mortality Ratio (MMR): The total number of maternal deaths per 100,000 live births
in the same period.

e Numerator: Maternal deaths
e Denominator: Live births
e Multiplier: 100,000

Multipara: A woman who has given birth more than once (2-4).

National Advisory Group (NAG): A national level technical advisory group representing all
health sectors, formed according to a ministerial decree issued by the Minister of Health at the
time of establishing the JMMSR system. It consists of senior obstetrics/gynecology specialists from
all health sectors in Jordan. This group functions at the national level and includes the following
members:
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Chairman of the NAG: Head of Obstetrics and Gynecology Specialty at the MOH.

® The NAG Deputy Chairman and Rapporteur/ Head Surveillance Division in MPMD at the
NCDD/MOH.

® An obstetrics and gynecology specialist from the RMS.
e Two obstetrics and gynecology specialists from the private sector.

® An obstetrics and gynecology specialist from Jordan University Hospital and one from King
Abdullah University Hospital.

e The Director of the National Center for Forensic Medicine.
o Director of the Woman and Child Health Directorate at the MOH.

Nullipara: A woman who has not given birth previously.

Para I: A woman who has given birth once.

Parity: The number of previous pregnancies carried to a viable gestational age (24 weeks and
above) and resulting in live births or stillbirths, including the pregnancy that led to the woman’s
death.

Postmortem Autopsy: The examination of a body after death to determine the cause of death.

Probable Maternal Death: Any death among women of reproductive age during pregnancy,
labor, or within 42 days of the end of pregnancy.

Suspected Maternal Death: Any death among women of reproductive age.

Three Delay Model: A framework developed by Thaddeus, S. and Maine, D. in 1994 that helps
identify the points at which delays can occur in the management of obstetric complications. The
model proposes that pregnancy-related mortality is often due to the following delays:

® Delay | in seeking care
® Delay 2 in reaching care

e Delay 3 in receiving care

Women of Reproductive Age: VWomen aged between |5-49 years old.
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