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Summary
Maternal outcomes throughout pregnancy, childbirth, and the postnatal period are influenced by interlinked and
interdependent vulnerabilities. A comprehensive understanding of how various threats and barriers affect maternal
and perinatal health is critical to plan, evaluate and improve maternal health programmes. This paper builds on the
introductory paper of the Series on the determinants of maternal health by assessing vulnerabilities during preg-
nancy, childbirth, and the postnatal period. We synthesise and present the concept of vulnerability in pregnancy and
childbirth, and map vulnerability attributes and their dynamic influence on maternal outcomes in early and late
pregnancy and during childbirth and the postnatal period, with a particular focus on low-income and middle-income
countries (LMICs). We summarise existing literature and present the evidence on the effects of various reparative
strategies to improve pregnancy and childbirth outcomes. Lastly, we discuss the implications of the identified
vulnerability attributes and reparative strategies for the efforts of policymakers, healthcare professionals, and
researchers working towards improving outcomes for women and birthing people in LMICs.

Copyright © 2023 World Health Organization. Published by Elsevier Ltd. This is an open access article under the CC
BY IGO license (http://creativecommons.org/licenses/by/3.0/igo/).
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This is the second in a Series of four papers about maternal health in the perinatal period and beyond.
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Key messages

• The term ‘vulnerability’ is ubiquitous in global health, but the meaning is quite
diverse, and its application is vague. In maternal health, vulnerabilities have
primarily been used solely as markers of susceptibility to potential harm or social
determinants during pregnancy, childbirth, and the postpartum period.

• Vulnerability in maternal health is centred around threats, barriers, and
reparations, all in constant interactions with each other and determining the
woman’s vulnerability trajectory along the pregnancy journey, where vulnerability
attributes can appear, disappear, change, or reinforce at any point through the
continuum.

• Key threats and barriers accounting for the disproportionally high maternal
morbidity and mortality in LMICs include adolescent pregnancy, primigravidity,
nutritional deficiencies, low education levels and migrant and refugee status.
Notable reparative strategies include iron and calcium supplementation,
community-based educational interventions, financial incentive programmes, and
contraception-promoting interventions.

• Policymakers, healthcare professionals, and researchers have an ethical obligation
to use the vulnerability concept to improve pregnancy outcomes—using a
preventative lens and a life course approach—to rationalise increased resources for
maternal health, identify vulnerability and customise care plans in maternity
settings, and evaluate strategies to scale up effective interventions.
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Introduction
Health vulnerability is a state where an individual (or a
group of individuals) is exposed to physical, psycholog-
ical, cognitive, and or social risk factors in the context of
a lack of adequate support or coping strategies to
neutralise potential adverse effects of these risk fac-
tors.1,2 For maternal health, this translates to inherent
physical and physiological changes that make women’s
bodies susceptible to certain health conditions (e.g.,
anaemia, gestational diabetes), the emotional and psy-
chological challenges associated with pregnancy and
transition to motherhood (e.g., anxiety, depression), and
limited access to healthcare, education, and economic
resources (e.g., among socially marginalised pop-
ulations). This is in combination with a lack of appro-
priate strategies to mitigate the risk of adverse
outcomes, including severe morbidities and death. The
impact of vulnerability during pregnancy and childbirth
is particularly relevant to women in low-income and
middle-income countries (LMICs), where the burden of
maternal and perinatal mortality and morbidity is
disproportionately high.3 Drivers of vulnerability, how-
ever, also disproportionately impact women from so-
cially marginalised groups in any setting, such as those
in high-income countries who are Indigenous or from
migrant or refugee backgrounds.4–6

But application of the vulnerability concept to clinical
practice and public health is often vague, particularly in
maternal health, leading to a wide variety of interpretation
(and misinterpretation) of the concept.2,7 This can result in
tokenistic characterisations of individuals, groups, or
communities who are susceptible to maternal ill-health
and disability. Such vague depictions of vulnerability
around pregnancy and childbirth mean that pregnant and
postpartum women, healthcare professionals, and poli-
cymakers do not have the necessary guidance to mean-
ingfully apply the concept to improve maternal and
perinatal outcomes.1,2 A person-centred approach to
identifying key vulnerability attributes in pregnant
women can help design and implement targeted repara-
tive interventions to restore and improve pregnancy and
childbirth outcomes, halt perpetuation of vulnerability
experienced during pregnancy throughout the life course
for the woman, and mitigate its intergenerational impacts.

The multifaceted (and challenging) nature of vulner-
ability is evident in the interlinkages between factors that
adversely affect women, spanning across the continuum
of pregnancy through to the postpartum period and
beyond. For example, poor outcomes for women and
babies can arise from worsening pre-existing conditions
like hypertension and anaemia, which can predispose to
complications like pre-eclampsia and postpartum hae-
morrhage, respectively.8,9 Pre-eclampsia contributes
significantly to perinatal mortality through its linkages to
fetal growth restriction and preterm birth and to maternal
mortality—not just from eclampsia but also by predis-
posing the woman to caesarean section with its increased
risk of postpartum haemorrhage from pre-eclampsia-
induced coagulopathies.10–13 Mental health issues like
depression during pregnancy can increase the risk of
complications such as preterm birth, low birthweight,
and developmental delays in the offspring.14 Small
vulnerable newborns including preterm, small-for-
gestational-age, and low birthweight babies are in turn,
at higher risk for lifetime health and developmental
problems (e.g., hypertension, coronary disease and stroke
in adulthood).10 Therefore, efforts to mitigate threats
posed by a single condition without considering the
ramifications throughout the entire pregnancy journey
and beyond are inadequate to ensure the health and
wellbeing of the woman and her baby and represent
missed opportunities to use a life course approach to
break the vicious cycle of vulnerability.

In this second paper of the Series, we systematically
review the literature and map the concept of vulnera-
bility and its dynamic attributes during pregnancy,
childbirth and the postpartum period using a vulnera-
bility framework. We provide an evidence-based over-
view of the impact of various vulnerability attributes on
maternal health during early and late pregnancy, child-
birth, and the immediate postpartum period, specifically
for LMICs. We apply the vulnerability framework to
specific conditions and complications associated with
adverse pregnancy outcomes to highlight how the
interlinked vulnerability attributes impact outcomes for
women across various stages of pregnancy, childbirth,
and the postpartum period in LMICs. We report on the
effects of reparative strategies in addressing the threats
and barriers posed by various vulnerability attributes
and highlight the implications of vulnerability and
www.thelancet.com Vol 67 January, 2024
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Panel 1: Summary of methods.

To identify systematic reviews defining the concept of vulnerability and pregnancy, we conducted comprehensive searches of Medline, EMBASE and APA
PsycInfo databases for systematic reviews published between 1 January 1990 and 15 August 2022 (see Appendix 1 for details of the search strategy). There
were no language restrictions. These results were used to refine vulnerability framework and identify included vulnerability attributes which formed the
terms for further searches (see Appendix 2).
To identify systematic reviews investigating identified vulnerability attributes and pregnancy outcomes and the effectiveness of reparative interventions or
strategies on maternal and perinatal complications in low- and middle-income countries (LMICs), we searched Medline and Cochrane databases from 1
January 1990 to 15 August 2022 (see Appendix 2 for details of the search strategies). We used search terms specific for potential vulnerability factors like
race and ethnicity, marital status, adolescent pregnancy, parity, gender and sex, nutrition, smoking, alcohol, substance use, environmental disasters, sex
work, homelessness, migration status, culture and religion, family violence, socioeconomic status and maternal education. All reviews included involved
women from LMICs as per The World Bank definition. Any low-income and middle-income country relevant data presented in studies including high-
income countries were extracted. We included reviews of observational and randomised studies presenting quantitative and qualitative data to assess the
association between vulnerability attributes and adverse pregnancy outcomes. Reviews of randomised trials were exclusively identified for the evidence on
reparative interventions. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) charts in Appendix 3 provide the details of
study identification.

Series
reparation for maternal health research, clinical practice,
and policy. In this paper, the terms ‘woman’ and
‘women’ are used to reflect all populations with the
reproductive capacity for pregnancy and birth, including
transgender and gender-diverse people, as well as
adolescent girls.

Vulnerability concepts, attributes and models
related to pregnancy, childbirth, and the
postpartum period
Using the criteria in Panel 1, we searched for systematic
reviews on vulnerability concepts to identify vulnerability
attributes related to pregnancy and childbirth outcomes.
We identified four systematic reviews that defined
vulnerability concepts, attributes, and or conceptual
models in the context of pregnancy and childbirth.2,7,15,16

Briscoe et al. (26 studies) reported three main categories
of vulnerability attributes: threat (psychological, biological,
and sociological); barriers (poor access to healthcare, social
withdrawal or non-communication, and obstacles from
healthcare professionals); and repair in the vulnerability
journey during pregnancy and childbirth.7 In this context,
‘threat’ represents a potential for harm which is yet to
occur, while ‘repair’ refers to the extent to which vulner-
ability could be minimised through training of healthcare
professionals, warm relationships between healthcare
providers and women, and women’s empowerment.
Colciago et al. (11 studies) categorised vulnerability into
deficiency, risk exposure, barriers, and need and mapped
13 vulnerability indices (or characteristics) to these con-
cepts.15 Sule et al. (17 studies) reported six vulnerabilities
in maternal and newborn health specifically affecting
women in LMICs, including restricted access to re-
sources, motherhood limiting economic empowerment,
social barriers to healthcare access, reproductive auton-
omy, power dynamics, and partner support.16 de Groot
et al. (29 studies), which included only studies from high-
income countries, identified the key elements of
www.thelancet.com Vol 67 January, 2024
vulnerability as insufficient material resources, inability to
take responsibility for one’s health, unhealthy or risky
activity or behaviour, and inadequate social support.2

Panel 2 shows an integrative mapping of the vulnera-
bility attributes, indices, and factors reported in these
reviews.

Two reviews provided conceptual models of vulner-
ability.2,7 In the model proposed by Briscoe et al., the
level of threat increased or decreased according to the
degree of the perceived barriers.7 The impact of barriers
on pregnancy-related outcomes were, in turn, affected
by the effectiveness of reparative strategies. Fig. 1 il-
lustrates the push effects of threats and barriers towards
adverse outcomes versus the pull effects of reparative
strategies in determining a woman’s vulnerability tra-
jectory when pregnancy starts in a less-than-ideal state.
This trajectory demonstrates the challenges for repara-
tive interventions in reversing course as risks (or
threats) tend to accumulate as pregnancy advances. The
conceptual model by de Groot et al. comprised two
separate pathways between vulnerability and health—
the pathway to adverse outcomes and pathway to health.2

The pathway to adverse outcomes involves underlying
biological aetiologies like deficiencies and risk expo-
sures, the inability of care pathways to tackle barriers,
and ineffective or no reparation. Conversely, the
pathway to health or recovery depends on professional
and self-care, effective repair, and tackling barriers.2 The
model acknowledges the asymmetry of these pathways,
noting that risks leading to an adverse outcome do not
necessarily prevent its recovery and reparative in-
terventions to prevent an adverse outcome do not
necessarily improve such outcome once it occurs. It
recognises the reinforcement of threats and barriers
through the occurrence of an adverse outcome, leading
to an even more severe and persistent adverse outcome.

In Fig. 2, we depict a conceptual framework incor-
porating both models in terms of maternity practice
across the pregnancy, childbirth, and postpartum
3
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Panel 2: Vulnerability attributes affecting women during pregnancy, childbirth, and the postnatal period, as reported in
systematic reviews.

Vulnerability attributes Vulnerability indices or factors

Threata

Psychologicala Mental health conditions or illness
Poor health status or outcome (Deficiencyb)

Biologicala Chronic disease
Nutritional deficiency
Maternal infection
Previous caesarean section
Primigravida and grandmultiparity
Very young or advanced age
Poor health status or outcome (Deficiencyb)

Sociologicala Low educational and socioeconomic status (a)
Limited economic contributions of women (b)
Unstable environment, homelessness
Forced marriage
Family violence, fear of partner, and unfavourable power dynamics (e)
Societal value of women (c)
Socio-demographic characteristics (including age, race and ethnicity, setting) (Barrierb)
Risk exposure (including unsafe work environment, war, climate change) (Riskb) (3)

Barriera Poor access to healthcare
Women withdraw socially or do not communicate with a healthcare provider
Feeling stigmatised in pregnancy
Lack of companion during pregnancy
Negative attitude, perceptions, and engagement of healthcare professionals
Lack or varied information about healthcare

Distance from care services (Deficiencyb) (4)
Migration status, language difficulties (Barrierb) (2)
Substance abuse (Barrierb) (3)
Involvement with the criminal justice system or violence-prone (Barrierb)
Homelessness (Deficiencyb) (1)
Lack of resources (Deficiencyb) (1)
Care leaver (Deficiencyb) (4)

Repaira Training and education of healthcare professionals
Warm relationship between women and professional
Individualised flexible care
Empowerment of women
Supportive partner and family (f)
Normalisation of circumstances by removing barriers

aBriscoe et al., 2016 vulnerability attributes formed the basis of the Table, and other concepts were added where appropriate.
b
Colciago et al.,

2020 vulnerability concepts and indices (italicised). de Groot 2019 elements of vulnerability: 1– insufficient material resources; 2– unable to take

responsibility for one’s health; 3– unhealthy or risky activity or behaviour; 4– inadequate social support; Sule et al., 2022 vulnerability and

resilience dimensions: a—women’s access to resources, b—motherhood limiting women’s economic contributions, c—social barriers to women’s

healthcare access, d—women’s reproductive autonomy, e—power dynamics, and f—partner support.
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continuum. The presence of a threat (T) can result in a
high-risk pregnancy. Barriers (B) to receiving relevant
preventative measures, diagnostic tests and/or treat-
ment are likely to contribute to an adverse pregnancy
outcome. Conversely, effective reparation (R) can miti-
gate the risk posed by the barriers, resulting in healthy
pregnancy outcomes. The vulnerability attributes could
appear, disappear, change, or be reinforced through
negative feedback at any point during pregnancy
through the postpartum continuum.

In the following sections, we map the available evi-
dence on the magnitude of the association between
vulnerability attributes and pregnancy and postpartum
complications that contribute to maternal and perinatal
mortality and severe morbidity, particularly in LMICs.
Table 1 lists vulnerability factors and outcomes reported
in existing reviews, categorised as threats and barriers.
Supplemental Fig. S1 exemplifies how the underlying
threats and barriers are interlinked across early preg-
nancy, late pregnancy and childbirth.
Threats and barriers affecting early pregnancy
health
The common contributors to maternal mortality
and morbidity in early pregnancy are spontaneous
www.thelancet.com Vol 67 January, 2024
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Fig. 1: Vulnerability trajectory as a net balance of risk effects (threats), barriers, and protective or recovery factors (reparative strategies). Footnote: figure illustrates typical
vulnerability trajectories for pregnant women. Pre-existing threats (including inherent threats due to the pregnancy state) and barriers and weak reparation imply that the
woman’s trajectory for health and well-being starts at a suboptimal state. Threats and barriers become cumulative due to repetition or reinforcement as pregnancy
advances and are maximal around the time of birth. Adapted from Bill & Melinda Gates Foundation MNCH D&T Growth and Resilience Strategy (with permission).

Series
miscarriage, ectopic pregnancy, and complications from
induced abortion.17–19 Women also die in early pregnancy
from worsening pre-existing medical conditions like
anaemia, and infections like malaria and HIV.20,21 The
World Health Organization (WHO) recommends first
antenatal contact before 12 weeks’ gestation for optimal
outcomes.22 Early identification of pregnancy and access
to antenatal care is essential for commencing preventa-
tive and treatment measures for anaemia (e.g., iron
supplements), pre-eclampsia (calcium supplements,
aspirin), worm infection, malaria (intermittent preven-
tive therapy), and for planning skilled attendance at
birth.22

We identified nine reviews on threats and 10 reviews
on barriers reporting associations with miscarriage,
induced abortion, and reduced access to early antenatal
care (Table 1). Pregnant women exposed to risky condi-
tions such as intimate partner violence were at increased
risk of miscarriage (OR 1.88, 95% CI 1.25–2.82; 1 study),23

and induced abortion (OR ranges from 1.10 to 3.80; 5
studies)24 and had low antenatal contact in early pregnancy
(OR 2.20, 95% CI 1.10–4.40; 1 study) compared to their
unexposed counterparts.25 Child marriage increased a
woman’s risk of experiencing intimate partner violence by
her partner by up to four-fold (OR ranges from 1.41 to
www.thelancet.com Vol 67 January, 2024
4.42; 10 studies).26 Moreover, reproductive coercion is a
form of violence typically perpetrated by intimate partners
or family members.27 A qualitative evidence synthesis
explained how women experienced reproductive coercion
through coerced pregnancies, terminations or contracep-
tive sabotage, which were driven by social norms around
control of women, rigid gender roles, social inequalities
and family pressure.28

Women living in fragile and conflict-affected states
are at high risk of suffering sexual violence and unsafe
abortion, the latter a likely consequence of unintended
pregnancy.29 Poor maternal healthcare service usage in
conflict-affected states was associated with adverse
maternal and neonatal outcomes, particularly for those
individuals with low education and economic status.30

Lack of education overall was associated with reduced
antenatal care (OR 0.49, 95% CI 0.38–0.63; 18 studies),31

a situation worsened by its association with child mar-
riage (OR 2.49, 95% CI 1.58–3.92; 10 studies)32 and
unintended pregnancies (OR ranges from 1.70 to 6.30;
21 studies).33 Pregnant women’s status as refugees and
asylum seekers was associated with spontaneous abor-
tion (OR ranges from 1.56 to 2.19; 5 studies) in three
reviews.34–36 In a qualitative review, the key barriers to
effective care for pregnant migrant women were their
5
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Fig. 2: Vulnerability framework through which threats, barriers and reparations influence maternal and perinatal outcomes. Footnote: pregnancies where women have
deficiencies or exposure to risks are high-risk pregnancies. Barriers and unmet needs can affect the quality of maternity care, predisposing to adverse outcomes. Effective
repair mechanisms in place could prevent adverse outcomes. These vulnerability attributes shown in different colours, Threats, Barriers, and Repair, can influence care and
outcome at multiple times during pregnancy through the postpartum continuum. This is illustrated by the arrows interlinking an attribute (T*/B*) to healthy or adverse
outcomes based on whether an effective reparative strategy (R*) is involved. Occurrence of an adverse outcome further reinforces threat (T*) and barrier (B*) leading to
persistence of adverse outcomes during the pregnancy journey. For example, a teenager entering pregnancy with anaemia (T), if diagnosed early in pregnancy and treated
(R), could have a healthy outcome. But if she faces barriers in accessing antenatal care because of disempowerment (B), she will likely have complications from worsening
anaemia. However, if the high-risk status is recognised in the second or third trimester and reparative interventions are initiated, maternal and perinatal complications are
likely to be averted. But, even when anaemia is effectively managed early in pregnancy if new barriers (B*) arise in later pregnancy (e.g., homelessness), the woman is at
increased risk of adverse outcomes (e.g., eclampsia and stillbirth due to lack of antenatal care and undiagnosed pre-eclampsia).
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unfamiliarity with the system, limited communication,
unmet needs beyond the pregnancy, and lack of
respectful care.37

Women’s vulnerabilities impact access to early
pregnancy tests such as abdominal and pelvic ultra-
sound,38 which is critical to diagnose ectopic pregnan-
cies and incomplete miscarriages. Pregnant adolescents
were less likely to have an early ultrasound examination
during pregnancy (aOR 0.72, 95% CI 0.59–0.90) than
adult women.39 Compared to women with no formal
education, those with 10 or more years of education
were more likely to access early pregnancy ultrasound
(aOR 10.3, 95% CI 5.55–19.0).39
Vulnerabilities affecting late pregnancy health
Adverse outcomes in late pregnancy could be from pre-
existing vulnerabilities before and in early pregnancy or
new threats and barriers manifesting throughout preg-
nancy (Fig. 2). We identified 18 reviews on deficiencies
in maternal health status, 23 on risk exposures, and 18
on barriers to effective care impacting late pregnancy
outcomes. Maternal nutritional deficiencies such as
calcium deficiency increased the risk of pre-eclampsia
(RR 4.06, 95% CI 3.29–7.20).40,41 Stratified analysis
showed maternal anaemia was associated in LMICs with
preterm birth (OR 4.07, 95% CI 1.92–8.65; 17 studies),42

low birthweight (OR 2.17, 95% CI 1.63–2.90; 24
studies),42 and, in sub-Saharan Africa, pre-eclampsia
(OR 3.22, 95% CI 2.70–3.75; 4 studies).43,44

The main barriers to the uptake of recommended
nutrient supplementation in pregnancy, such as cal-
cium, are women’s lack of knowledge about pre-
eclampsia and concerns about taking supplements
during pregnancy45; healthcare professionals’ beliefs
about the intervention, their knowledge about the con-
dition and external structural factors including work-
load, stockout and lack of equipment. Three
reviews43,44,46 reported the association between maternal
characteristics such as nulliparity and pre-eclampsia
(OR 2.52, 95% CI 1.19–3.86; 6 studies), which could
be attributed to either the biological pathway47 or care
pathway with delayed or no risk assessment.48 Two re-
views49,50 reported that women with perinatal depression
were at increased risk of low birthweight babies (RR
1.66, 95% CI 1.06–2.61; 6 studies) and preterm birth
(RR 2.68, 95% CI 1.89–2.92; 4 studies) compared to
those without a mental health condition.

Maternal exposure to risks and risky behaviours
directly and indirectly contributes to pregnancy com-
plications. Maternal smoking was associated with an
increased risk of stillbirth (OR 1.60, 95% CI 1.23–2.08; 1
www.thelancet.com Vol 67 January, 2024
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Vulnerability attribute Early pregnancy Late pregnancy Childbirth Other outcomes

Threat: deficiencies

Anaemia Small for gestational age
Low birthweight
Preterm birth
Pre-eclampsia

Neonatal mortality
Postpartum haemorrhage
Infection after caesarean section

Calcium deficiency Pre-eclampsia

Socioeconomic status Stillbirth
Preterm birth
Low birthweight

Homelessness Access to antenatal care Preterm birth
Low birthweight

Birth complications including pre-
eclampsia, chorioamnionitis, placental
abruption, hypertensive disorders of
pregnancy, iron deficiency or other
anaemia

Threat: risk exposure

Intimate partner violence Miscarriage
Access to antenatal care
Termination of pregnancy

Pre-eclampsia
Preterm birth
Low birthweight
Stillbirth

Neonatal mortality
Perinatal depression

Postnatal
depressive
symptoms

Disasters Access to antenatal care
(pandemic)

Stillbirth (pandemic)
Pre-eclampsia (terrorist attack)
Low birthweight (terrorist attack;
natural disasters; wildfires)

Reduced institutional delivery (pandemic)
Neonatal mortality (pandemic)
Perinatal depression (earthquakes)

Psychosis

Political instability/Fragile and conflict-
affected state (FCAS)

Access to antenatal service Stillbirth
Low birthweight

Congenital birth
defects

Substance misuse Low birthweight
Preterm birth

Alcohol Low birthweight
Placenta abruption

Smoking Miscarriage Stillbirth Neonatal mortality

Mental health Low birthweight
Preterm birth

Barriers

Adolescent pregnancy Anaemia Pre-eclampsia
Preterm birth
Low birthweight

Fetal distress
Obstructed labour

Religion and culture Low birthweight (fasting mothers)
Lower placental weight in fasting
mothers

Prolonged labour (Female Genital
Mutilation (FGM))
Instrumental delivery (FGM)
Postpartum haemorrhage (FGM)
Perineal tears (FGM)
Fetal distress (FGM)
Complications (peripartum hysterectomy;
uterine rupture; prolonged labour)
associated with faith-based institutions
(e.g., spiritual churches)

Low education Access to antenatal care
Childhood pregnancies
Unintended pregnancies

Stillbirth
Hypertensive disorders in pregnancy
Anaemia

Neonatal mortality
Preparation for birth and emergencies

Breastfeeding

Primigravida or grand multiparity Pre-eclampsia (primigravida)
Gestational diabetes

Postpartum haemorrhage
Perinatal depression
Uterine rupture

Migrants Access to antenatal care
Miscarriage

Pre-eclampsia
Low birthweight
Gestational diabetes
Small for gestational age
Stillbirth
Preterm birth

Neonatal mortality
Maternal mortality

Infection
Caesarean section

Refugees Miscarriage
Access to antenatal service

Stillbirth
Preterm birth

Neonatal mortality
Maternal death (hypertensive disorders,
deep vein thrombosis and pre-eclampsia)

Mental health
conditions

Child marriage Reduced institutional delivery Intimate partner
violence

Table 1: Vulnerability attributes associated with adverse outcomes during pregnancy, childbirth, and the postpartum period in systematic reviews (see Appendix 4 for full
characteristics of included studies and references).
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study).51 Alcohol intake was variously associated with
low birthweight (OR ranges from 1.62 to 4.20; 20
studies),52 and placental abruption (OR 1.48, 95% CI
1.37–1.60; 4 studies).53 In a review of studies from Latin
America, women exposed to intimate partner violence
during pregnancy were at increased risk of pre-
eclampsia (OR 2.70, 95% CI 1.90–3.90; 1 study) and
were more likely to have low birthweight (OR ranges
from 3.30 to 4.00; 5 studies) or stillborn babies (OR
ranges from 1.43 to 1.65; 2 studies) than unexposed
women.23 Women exposed to intimate partner or family
violence attributed depression and stress to not initi-
ating antenatal care (OR 2.20, 95% CI 1.10–4.40; 1
study) and subsequently had fewer antenatal visits.23

They may not always disclose experiences of violence
for fear of reprisals, embarrassment and shame.54 Lack
of regular antenatal care in late pregnancy could result
in missing early diagnosis of pre-eclampsia and small-
for-gestational-age babies.

Eighteen reviews reported age, education, socioeco-
nomic status, and internal and external displacements
as barriers to effective antenatal care, and their associ-
ated complications. Adolescents in sub-Saharan Africa
were at higher risk of pre-eclampsia (OR 3.52, 95% CI
2.26–5.48; 3 studies) compared to adult women.55 Lower
educational status was consistently associated with poor
use of maternal health services and antenatal care56,57

and lack of formal education was associated with term
stillbirth (OR ranges from 2.30 to 8.50; 2 studies).58

Conversely, a protective effect was observed for
maternal education and having a low birthweight baby
(OR 0.67, 95% CI 0.61–0.74; 35 studies),59 and women
with secondary school education were less likely to have
a small-for-gestational-age baby (RR 0.87, 95% CI
0.77–0.98; 1 study) than less educated women.60 Women
experiencing poverty were more likely to experience
stillbirth (3 studies),58 preterm birth (rural setting: RR
1.49, 95% CI 1.32–1.68; 1 study; urban setting: RR 1.21,
95% CI 1.00–1.46; 1 study), and low birthweight (OR
2.10, 95% CI 1.42–3.05; 1 study) than affluent women.60

Women from refugee backgrounds had higher rates
of stillbirth (OR/RR ranges from 1.20 to 12.29; 10
studies)35,36,61 and preterm birth (OR ranges from 0.72 to
1.28; 5 studies)35,36,62 than host country women in four
reviews. Maternal deaths were higher in migrant versus
host country populations in one review, mainly from
hypertensive disorders and venous thromboembolism—

conditions that are preventable through access to timely
and effective care.35 Non-refugee migrants from non-
European countries were at higher risk of stillbirth (RR
1.88, 95% CI 1.58–2.23; 5 studies) than European non-
refugee migrants in five studies, indicative of potential
racial and ethnic disparities in care.61 Adverse environ-
mental settings, directly and indirectly, impacted preg-
nancies through reduced antenatal care. The rates of low
birthweight babies were increased in women exposed to
wildfires, terrorist attacks63 and those living in fragile and
conflict-affected states.64 Stillbirth rates were increased in
women exposed to chemical warfare, likely from direct
impact.64
Vulnerability attributes and childbirth
We identified 10 reviews on threats and 19 reviews on
barriers that women face during childbirth (Table 1). In
addition to the risk of experiencing potentially life-
threatening complications, women are most vulnerable
to physical, verbal, emotional abuse and mistreatment,
and loss of autonomy in decision-making during this
period.65 During childbirth, women face threats from
pre-existing deficiencies such as nutritional anaemia.
Prenatal anaemia was associated with increased risks of
postpartum haemorrhage (OR 3.54, 95% CI 1.20–10.4; 5
studies)66 and surgical site infection (OR 4.56, 95% CI
2.88–7.22; 4 studies).67 Maternal obstetric characteristics
such as grandmultiparity was associated with an
increased risk of postpartum haemorrhage (OR 6.58,
95% CI 1.90–22.80; 2 studies).68

Sociocultural practices, beliefs, and norms dictating
women-specific practices pose threats and barriers to
childbirth. In a systematic review of studies from
Nigeria, three-quarters of women requiring peripartum
hysterectomies had previously attended spiritual
churches in labour, and 40% of asphyxiated babies were
born in faith-based institutions.69 Four reviews70–73 on
women exposed to harmful cultural practices like fe-
male genital mutilation showed that such women were
at increased risk of prolonged labour (OR 1.49, 95% CI
1.01–2.19; 4 studies), perineal tear (RR 2.15, 95% CI
1.08–4.27; 5 studies), and postpartum haemorrhage (OR
1.50, 95% CI 1.22–1.84; 5 studies; RR 2.59, 95% CI
1.28–5.25; 2 studies) especially when giving birth in
settings not specialised in caring for women with female
genital mutilation. Systematic reviews reported child-
mothers in LMICs were less likely to give birth in a
healthcare facility or have a skilled healthcare provider
during birth compared to those married as adults (OR
ranges from 0.52 to 0.79; 7 studies).26

Health emergencies resulting from conflicts, patho-
genic outbreaks like COVID-19, and aftermath of
climate events pose significant threats to maternal
health services, particularly around the time of birth,
when the risk of mortality and morbidity is greatest for
the woman and her baby. During epidemics and pan-
demics of the last decade, women’s access to childbirth
care in LMICs were significantly reduced. Facility-based
birth rates were reduced by up to half during the
COVID-19 pandemic in India and Nepal and by 20%
during the Ebola epidemic in rural Guinea, and higher
rates of adverse maternal and perinatal outcomes were
reported.74 Migration and displacement are associated
with increased perinatal mortality. Higher perinatal
mortality rates have been reported in pregnant regis-
tered refugees (RR 1.71, 95% CI 1.41–2.06; 5 studies)
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and non-refugee migrants from non-European coun-
tries (RR 1.54, 95% CI 1.39–1.69; 5 studies) compared
with the host country population.61

Even when potentially life-saving drugs and proced-
ures are available, their substandard status contributes
to poor outcomes. In a systematic review assessing the
quality of maternal medicines, 49% of uterotonic drugs
used for managing postpartum haemorrhage (19
studies) and 13% of injectable antibiotics for managing
sepsis in LMICs failed quality tests (3 studies).75

Maternal death rates were 100-fold higher in women
undergoing a caesarean section, a potentially life-saving
procedure, in LMICs than in high-income countries.76

In LMICs, facility-based births are promoted to
improve childbirth outcomes.77 However, women
continue to be exposed to physical abuse, verbal and
emotional abuse, and discrimination when giving birth
in health facilities.65 In a systematic review, 44% (95%
CI 29.9–58.2; 34 studies) experienced disrespect and
abuse during childbirth at health facilities in sub-
Saharan Africa; 16% (95% CI 13.4–18.2; 29 studies)
physical abuse, 17% (95% CI 14.5–19.2; 28 studies) non-
confidential care and 17% (95% CI 13.9–19.8; 30
studies) abandonment.78 Women may, therefore, prefer
to give birth at home or in the community to avoid this
mistreatment, which may place them at risk of obstetric
complications.79
Reparation of vulnerabilities during pregnancy,
childbirth, and the postpartum period
Reparative strategies that tackle various vulnerability
factors impinging on maternal and perinatal health
require a life course approach, as these need to address
the interlinking factors affecting the woman’s health
pre-pregnancy, during pregnancy, and beyond.
Appendix 5 lists the interventions reported in systematic
reviews of randomised trials to address maternal
vulnerabilities.

Optimising maternal health by addressing nutri-
tional deficiencies like iron and calcium deficiencies
effectively improves pregnancy and childbirth out-
comes. In three systematic reviews, iron supplementa-
tion is effective in reducing the risk of maternal
anaemia at term (RR 0.30, 95% CI 0.19–0.46; 14
studies), iron deficiency at term (RR 0.43, 95% CI
0.27–0.66; 7 studies) and having a low birthweight baby
(RR 0.81, 95% CI 0.68–0.97; 11 studies).80–82 When taken
as recommended, antenatal iron supplementation can
prevent 20% of maternal deaths and halve neonatal
mortality.83,84 Calcium supplementation in calcium-
deficient populations reduces the risk of pre-eclampsia
(RR 0.45, 95% CI 0.31–0.65; 13 studies) and reduces
severe morbidity and mortality by 20% (RR 0.80, 95% CI
0.66–0.98; 4 studies).85 While reparation of the under-
lying deficiency state effectively prevents anaemia-
related complications and pre-eclampsia, we did not
www.thelancet.com Vol 67 January, 2024
find any systematic reviews on the effects of imple-
mentation strategies to improve uptake of these in-
terventions. A qualitative evidence synthesis identified
facilitators for increasing uptake of calcium supple-
mentation, including women receiving information
regarding pre-eclampsia and safety of supplement use
from reliable sources, having alternative dosing options
and reminders to take supplements, and support from
families and communities (Cormick G, unpublished).
For healthcare providers, training, adequate staffing,
and reliable calcium supply promoted calcium use for
pregnant women.86

The effects of interventions to improve pregnancy-
related outcomes in women exposed to risks or risky
behaviours were reported in 33 reviews. A Cochrane re-
view of interventions to minimise the harmful impact of
smoking in pregnancy included four trials from Latin
America.87 Psychosocial support in the form of counsel-
ling increased the rate of smoking cessation in late
pregnancy (RR 1.83, 95% CI 1.22–2.73; 1 study)
compared to usual care or less intensive intervention.87 Of
the nine trials in a Cochrane review that examined in-
terventions to minimise adverse outcomes from intimate
partner violence, only two were conducted in LMICs
(China, Peru).88–90 An intervention tailored to improve
independence and autonomy in Chinese mothers
appeared to minimise postnatal depression (RR 0.39,
95% CI 0.20–0.75).90 The other trial in Peruvian women
focused on encouraging safety planning and behaviours
which reduced abuse (RR 2.60, 95% CI 1.41–4.79).88,89

Eight reviews reported psychological interventions to
minimise the risk of perinatal depression.91–98 A review of
randomised controlled trials demonstrated mindfulness-
based interventions reduced perinatal depressive (stan-
dardized mean difference −0.77, −1.09 to −0.44; 22
studies) and perinatal anxiety symptoms (Standard mean
difference −1.29, −2.09 to −0.49; 17 studies) compared to
controls.92

Interventions to minimise the impact of barriers
women face during pregnancy and childbirth,
including access to healthcare, were reported in 19
reviews. In the two systematic reviews reporting on
interventions to tackle adolescent pregnancy as a
maternal health risk, school-based programmes, health
counselling, and cash transfers have effectively
reduced adolescent pregnancies and improved preg-
nancy outcomes.56,99 Education of adolescent mothers
appeared to be the significant predictor of use of
maternal health services in a review of observational
studies.57 In a Cochrane review, community health
educational interventions such as one-to-one or group
counselling significantly reduced neonatal mortality
(RR 0.87, 95% CI 0.78–0.96; 26 studies) and perinatal
mortality (RR 0.83, 95% CI 0.75–0.91; 15 studies),
improved the use of any antenatal care (RR 1.16, 95%
CI 1.11–1.22; 18 studies), and increased initiation of
breastfeeding (RR 1.56, 95% CI 1.37–1.77; 19
9
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studies).100 Nine reviews reported on interventions to
minimise the risk of unintended pregnancy among
adolescents.56,57,99,101–106 The combination of educational
and contraceptive-promoting interventions signifi-
cantly lowered the risk of unintended pregnancy
among adolescents (RR 0.66, 95% CI 0.50–0.87; 4
studies).104 A Cochrane review focusing on community-
based interventions showed improvements in antenatal
care coverage (OR 1.11, 1.01–1.22; 10 studies) but no
effect on maternal or perinatal outcomes.107 Alongside
this, financial incentives through conditional cash
transfers have been shown to be effective in improving
antenatal care attendance108; in Kenya, this intervention
encouraged a continuum of care throughout pregnancy
and the postnatal period (aOR 1.90, 1.36–2.66).109

Call for policymakers, healthcare professionals,
and researchers to address key threats and
barriers to antenatal, childbirth, and
postpartum care
The interdependency and dynamic nature of vulnera-
bility attributes demands a holistic approach to address
vulnerabilities underpinning poor pregnancy outcomes.
To improve and sustain women’s health and wellbeing,
a life course approach is required to tackle vulnerability
attributes in national policies, public health and health
care settings, and research, in line with the third and
fifth goals of the 2030 agenda for sustainable develop-
ment.110 Policymakers, healthcare professionals, and
researchers have moral and ethical obligations to reduce
threats, remove barriers, and foster reparations along
the pregnancy journey and beyond.

Policymakers should use the concept of vulnerability
to justify access to increased resources for maternal
health at the country level based on a careful assessment
of prevailing threats and barriers that impact pregnancy
outcomes within their local contexts. The goal should be
to apply the concept to create just and equitable health
systems that promote autonomy and support wellbeing
for all rather than serve as a marker of susceptibility that
widens social control or leads to exclusion, stigmatisation,
or disempowerment of any disadvantaged groups.111,112 As
many vulnerability factors and indices often co-exist,
addressing broader determinants of maternal health at
a policy level is paramount. Policymakers should priori-
tise women’s access to education and empowerment
through training programmes to enter the workforce, as
these can significantly impact maternal and perinatal
health. Education and empowerment of women are key
reparative strategies to advance maternal health through
better understanding of their own health issues, avoiding
pregnancies at a young age, improving access to and use
of contraception, seeking antenatal care early, and
improved decision-making. Effective community and
health systems investment is crucial in addressing vul-
nerabilities holistically. Investment in contraceptive
uptake programmes can be effective in avoiding multiple
vulnerability and preventing the prolongation of vulner-
ability across pregnancies in the same woman.113,114

Ensuring women can access various contraceptive
methods is critical for them to space their pregnancies
and prevent unintended pregnancies, thereby reducing
unsafe abortions and high-risk births while simulta-
neously facilitating women’s bodily autonomy and choice
and reducing gender inequality.110

Healthcare professionals caring for pregnant women
have an important role in identifying and addressing
vulnerabilities in maternity care. They should ensure that
the woman’s vulnerability trajectory along the pregnancy
journey is captured in care plans and register any pre-
existing and potential threats, barriers, and correspond-
ing interventions to build resilience and optimise preg-
nancy outcomes. Locally validated tools (e.g., checklist,
questionnaire) can be introduced to identify vulnerability
points towards developing individual and targeted coping
strategies to support women at risk of adverse pregnancy
outcomes. The approach to care should embrace the
principles of growth and resilience, shifting from syn-
dromic management to risk assessment and in-
terventions in the early part of the pregnancy journey and
prioritising prevention over treatment. It is crucial for
healthcare professionals to effectively communicate
women’s personal vulnerabilities, as well as opportunities
and limitations within the health system so that care can
be tailored appropriately. Care providers should be aware
that women with multiple vulnerabilities are less likely to
receive the care they need,115 and mapping additional care
within existing services is a critical step for improving the
organisation of maternity services and maternal and
perinatal outcomes.

Researchers should focus on obtaining robust, stand-
ardised data to identify the various vulnerability factors
and their interactions in order to plan targeted in-
terventions that are specific to the woman and the setting.
For example, not enough is known about the impact of
internal and external displacement of women due to
adverse environmental factors, including war, natural di-
sasters, and climate change on pregnancy outcomes. Such
research should aim to provide a better understanding of
the underlying causes of disparities in maternal and
perinatal health outcomes across settings. Given the
paucity of evidence on reparative strategies versus the
long list of threats and barriers identified in our review,
studies on the best strategies to scale proven interventions
for addressing leading causes of maternal mortality and
morbidity should be top priority. High-quality evaluations
of programmes, including their economic impact, should
be conducted to scale up evidence-based recommenda-
tions at local, regional, and national levels.

Another major research gap is how to identify and
respond to the root causes of mistreatment during
childbirth in order to transform health systems and
improve health workers’ practices. Most importantly,
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women’s voices should be central to all efforts to
address vulnerability and improve pregnancy outcomes.
It is essential to understand the perception of individual
pregnant women about their own vulnerability as this
could provide valuable information in developing
appropriate reparative strategies. Women and families
with vulnerabilities should be directly involved in pri-
oritising and designing research and policy to ensure
that these are relevant to the actual needs and limita-
tions experienced by people in the real world.
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