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Executive summary

Having a baby is among the most significant physical and emotional 

experiences of a person's life, and for most women, the year that follows is 

one of profound adjustment, recovery and vulnerability. It is a period that has 

rarely had the same attention in discussion about maternity services as the 

pregnancy and birth that precede it.

Maternity services in England have been under intense political and public 

scrutiny in recent years, with the Amos Review into failures in maternity and 

neonatal services the latest in a long series of reviews and investigations. 

Inequalities in who is most affected by the failures are stark and well 

documented: women from more deprived areas and from many ethnic 

minority groups face substantially worse maternal outcomes than their peers. 

An emergency trip to hospital is stressful for anyone. For a mother with a 

newborn to care for, that stress is compounded. Yet how often postnatal health 

problems are serious enough to send women back to hospital in an emergency 

– and who is most affected – remains poorly understood.

This report addresses that evidence gap directly. Using hospital data covering 

nearly 1.6 million deliveries across England over three years, we examine how 

common postnatal emergency hospital contacts are, who they affect most, 

and what risk factors – many of them preventable, and many carried into 

pregnancy from earlier in life – could be driving these inequalities.

Our analysis draws on linked hospital data covering almost all births in 

England between April 2021 and March 2024. We examined whether each 

mother had an A&E visit or an emergency hospital admission in the year 

following birth, and used statistical modelling to identify which factors – 

including ethnicity, deprivation, age and pre-existing health conditions – were 

associated with higher risk of these emergency contacts.
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A particular strength of the analysis is that it uses hospital records from 

before the delivery, allowing us to identify pre-existing health conditions and 

examine how long women had been living with them before they gave birth. 

We also improved on the ethnicity data routinely recorded in hospital records 

– reducing the proportion of women with an unknown ethnic code from 7% to 

3% – strengthening our ability to analyse outcomes across 16 detailed ethnic 

groups rather than broad categories.

Findings

The scale of postnatal emergency hospital use in England is substantial. Our 

study covered nearly 1.6 million deliveries across three years. More than one 

in five of those deliveries (22%) were followed by at least one emergency 

hospital contact in the year after birth, whether an A&E attendance, an 

emergency admission, or both. Emergency admissions, which indicate more 

serious illness, occurred after 6% of deliveries. While these rates are broadly 

comparable to those seen in people of the same age in the general population, 

beneath these averages lies striking variation in who is affected and the 

context in which those people visit hospital as a matter of urgency.

Emergency contacts were most likely to occur soon after birth rather than 

being spread evenly across the postnatal year. Around one in 10 occurred 

within the first two weeks, and almost a quarter within the first six weeks – 

with a notable spike at five days after giving birth. 

The reasons women attended A&E were varied: abdominal pain (12%), 

chest pain (6%) and vaginal bleeding (5%) were among the most common, 

alongside more generalised presentations such as skin problems and 

injuries, though some 21% did not have a reason for their visit recorded. For 

those admitted as emergencies in the first six weeks, complications more 

directly associated with childbirth such as postpartum haemorrhage and 

infection were, unsurprisingly, relatively more prominent than later in the 

postnatal year.

To understand variation between different groups and investigate potential 

explanatory factors beneath the headline numbers, we used statistical 

modelling to account for multiple characteristics simultaneously. 
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We found that the overall figures mask stark disparities, shaped by deep-

rooted deprivation and inequalities in underlying health. They also reflect 

a failure to provide the preventative care and targeted support that could 

genuinely improve outcomes for the women most affected, both before and 

during pregnancy. 

There is a clear deprivation gradient: 27% of deliveries to mothers living in the 

most deprived areas were followed by an emergency contact within a year, 

compared with 17% for those in the least deprived.

Underlying and pre-existing health conditions were a major factor associated 

with the women most at risk. In more than two-thirds (67%) of deliveries in 

our study, the mother had at least one recorded health condition – including 

mental health conditions, obesity, diabetes, lung disorders, substance misuse 

or hypertension. 

Each health condition we studied was associated with a higher risk of having a 

postnatal emergency contact, and the risks were greatest when conditions had 

been present both before and during pregnancy, pointing to the importance of 

health across the whole of a woman's life, not just the months around birth. 

Women with a mental health condition faced up to 79% higher odds of a 

postnatal emergency contact (meaning the chances of it happening were 

higher) than those with no such record. Those with obesity faced up to 26% 

higher odds, and those with lung conditions up to 45% higher odds. The seeds 

of postnatal emergencies are often sown long before the birth itself. 

Ethnicity also plays a distinct role in shaping risk. Women of all Black 

ethnicities were more likely than the overall average (of 22%) to go to hospital 

in an emergency during their baby’s first year of life. For example, 27% of 

Black Caribbean, 26% of Black African and 28% of mothers of ‘any other’ Black 

ethnicity had an emergency care visit, as did women of Pakistani (25%) and 

Bangladeshi (24%) ethnicities. 

Our statistical models found that risks were substantially elevated for women 

of Black, Pakistani, Bangladeshi and ‘other’ Asian ethnicities even among 

those living in less deprived areas – suggesting that deprivation differences 

alone do not explain the inequalities, and that several other factors, including 
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inadequate health care support and the complex effects of structural racism 

on health and health care access, are likely at play. Women of Chinese 

ethnicity had the lowest rates of any group, at 14%. 

Age was a very clear predictor of postnatal risk. Women aged under 20 had 

by far the highest risk of a postnatal emergency contact – 39% of deliveries to 

teenage mothers were followed by an emergency trip to hospital, compared 

with 18% for women aged 35 to 39. Risk fell steadily with age before levelling 

off for people in their mid-thirties onwards.

Overall, deprivation emerged as an important predictor of postnatal 

emergency hospital use, holding across nearly all ethnic groups – including 

White British women, for whom living in the most deprived areas was 

associated with 29% higher odds of an emergency contact than living in 

less deprived areas. This held even for ethnic groups whose overall risk was 

otherwise close to average: people of White Irish and Mixed White and Asian 

ethnicity living in the most deprived areas were among the groups with the 

highest risks of all (up to 60% higher odds), despite having risks similar to 

White British women when living in less deprived areas.

Implications for policy and services

National attention on maternity care has rightly focused on the safety 

and quality of care during pregnancy and birth, following a string of 

damning reviews and the establishment of a national taskforce, and now a 

commissioner for maternity and neonatal care, to drive improvement. But 

this report shows that a narrow focus on the maternity pathway alone will not 

be enough to tackle the inequalities and risks we have identified. Much of 

what underlies variation in postnatal emergency hospital use may lie outside 

maternity services altogether: in the health women carry into pregnancy, in 

entrenched deprivation, and in ethnic inequalities that cannot be explained 

by deprivation alone.

In more than six out of 10 deliveries in our study, the mother had a recorded 

health condition such as obesity, a mental health condition or diabetes – 

conditions that are themselves unevenly distributed across the population, 

and often present well before pregnancy begins. 
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Obesity, for example, is more common among women living in deprived 

areas and among women of Pakistani, Black Caribbean and Black African 

ethnicity than among White British women, and is itself linked to a higher 

risk of diabetes and other long-term conditions. Tackling poor health in girls 

and women throughout their lives, not just once they become pregnant, 

is therefore central to improving postnatal health and reducing postnatal 

emergency hospital use. This means public health action well before 

conception, alongside more systematic support during pregnancy for those at 

greatest risk.

Mental health conditions were associated with the highest risks of all. 

Yet other research has shown that 40% of women do not receive the 

six-to-eight-week postnatal check at which mental health needs are meant to 

be assessed, and the health visiting workforce that supports new mothers in 

the community has shrunk by more than 45% since 2015.

Diabetes tells a similar story: its prevalence is rising, and is more than twice 

as high among women of Asian and Black ethnicity as among White women, 

yet pre-pregnancy care for women with Type 2 diabetes is known to be 

particularly inadequate for those from deprived and ethnic minority groups.  

Improving monitoring and control of diabetes before and during pregnancy 

– and ensuring rapid referral to specialist care when pregnancy is confirmed – 

should be a clear priority.

Deprivation deserves attention in its own right, not only as a factor that 

compounds ethnic inequality. Women living in the most deprived areas had 

higher rates of postnatal emergency hospital contact across nearly all ethnic 

groups, including White British women – and most of the women affected 

were White: 72% of the 350,000 postnatal emergency contacts in our study 

were among women of White ethnicities. Targeted support in the most 

deprived areas is essential, but policymakers should also recognise that a 

deprivation gradient exists across the whole population: use of emergency 

care after giving birth rose step-by-step with deprivation in our analysis, and 

was not an issue isolated to the very poorest areas.

After accounting for multiple characteristics, including deprivation, ethnic 

inequalities persisted, and in some cases were stark – women of Black, 

Pakistani, Bangladeshi and Other Asian ethnicities living in less deprived 
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areas still faced significantly higher risks than less deprived White British 

women. This cannot be fully explained by socioeconomic circumstances 

alone. Understanding what lies behind these differences – whether gaps in 

access to care, or the wider effects of structural racism on health – will require 

qualitative research with the women most affected. Analysis that uses detailed, 

disaggregated ethnic categories, as we have done here, is also essential: 

grouping Bangladeshi and Indian women together as simply ‘Asian’ obscures 

very different risk profiles and needs.

There is also a more immediate opportunity in the postnatal period itself. 

Emergency contacts peaked at five days after birth, coinciding with a newborn 

health check-up, and nearly a quarter occurred within six weeks of delivery. 

Over 70% of A&E attendances did not lead to an admission, raising the 

question of whether better support in the community (or earlier in pregnancy) 

could have prevented some of these visits altogether. 

This is an important test case for the government's ambition to shift care 

from hospital to community, and from treatment to prevention, at a time 

when NHS services are under serious strain. Locally, integrated care boards 

and local authority commissioners will need to pay attention to whether the 

right services are in place to prevent and manage health conditions before 

pregnancy, and whether the right balance of staff exists to provide community 

care in the postnatal period. Within hospital trusts, better recording of why 

women attend A&E in the first place – currently missing in more than one in 

five cases – would also help services design more effective support.

Taken together, these findings point to a single conclusion: improving 

maternity care during pregnancy and birth, while necessary, will not be 

sufficient to reduce postnatal emergency hospital use or close the inequalities 

we have found. A genuine life course approach – one that addresses the health 

of girls and women long before they become pregnant, tackles deprivation 

across the whole population, and takes ethnic inequalities seriously in their 

own right – is needed if these risks are to be reduced.
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1	 Introduction

The postnatal period is a critical time for the health and wellbeing of mothers 

and their babies, but relatively little is known about how many women and 

other people who give birth* have subsequent problems leading to emergency 

hospital attendances or admissions. 

This report responds to that evidence gap, at a time of huge pressure on and 

concern about maternity services, and specific concern about inequalities 

in care. 

Maternity services in England have been under intense political and public 

scrutiny in recent years. Two independent reports have been published in 

recent weeks – the Amos review1 into failures in maternity and neonatal 

services, and the Ockenden review2 into maternity services at Nottingham 

University Hospitals Trust. But these are unfortunately just the latest in a 

long series of investigations,3 in addition to annual reviews of maternal and 

neonatal deaths.4 In response to ongoing concerns, in March of this year, the 

government launched a national taskforce5 to tackle maternity and neonatal 

health inequalities and drive improvements, and will now appoint a statutory 

maternity and neonatal commissioner.6

There is extensive and long-standing evidence on inequalities in maternal 

outcomes between groups, with women giving birth from more deprived 

areas and some minority ethnic groups having poorer outcomes than those 

from less deprived areas and White groups respectively.7,8,9 But the research 

evidence on inequalities in postnatal outcomes is currently relatively limited. 

This means that opportunities to improve care and reduce inequalities are 

being missed. 

*	 The language in this report aims to centre the experiences of women and mothers while recognising 

that not everyone who is pregnant or gives birth identifies as a woman. We use 'women and other 

people who give birth' in general and experiential settings, and 'women' when discussing data and 

findings. In particular, when describing complex intersecting findings on ethnicity, deprivation and 

age, we have used 'women' to aid clarity. Communicating these inequalities as clearly as possible is 

itself part of acknowledging the intersecting issues.
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While MBRRACE-UK* and others have highlighted the link between the 

underlying health of women and their postnatal outcomes,4,10 the importance 

of pre-conception care has not had a high profile in policy. Among many 

hundreds of recommendations made to improve maternity services and 

postnatal outcomes,3 there are relatively few that relate to care before 

pregnancy and to the need to reduce risk factors present before conception.

In this report we identify which groups of women are most likely to use 

emergency hospital care after giving birth, with a focus on deprivation and 

ethnicity. We also look at risk factors during both the pre-conception and 

pregnancy periods that are associated with poorer postnatal outcomes so that 

they might be addressed.

Aims of this research
This report aims to inform policy-makers, public health and NHS services, 

at local and national levels, and strategies for improving postnatal outcomes 

and reducing inequalities. In particular, we aim to highlight preventable risk 

factors associated with postnatal emergency health events that women and 

other people who give birth may experience in the years leading up to and 

during their pregnancy. 

Using English hospital datasets, we aimed to answer the following questions: 

•	 In the year after giving birth, does use of emergency hospital services – 

emergency department visits and emergency inpatient admissions – differ 

by level of deprivation and ethnic group? 

•	 What are the key components of the use of emergency hospital services in 

terms of the type of activity and the reasons for the visit?

•	 What risk factors in the pre-conception and pregnancy periods are 

associated with differences in postnatal use of emergency hospital 

services? And which might be the most important modifiable risk factors?

In the next chapter we explain how we undertook our analysis and summarise 

key features of our approach.

*	 MBRRACE-UK is a national collaboration that investigates the deaths of women and others during 

pregnancy or within the first year after delivery in the UK.
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2	 Our approach

Our analysis focused on a large cohort, which comprised almost everyone who 

gave birth in England over a three-year period (April 2021 to March 2024).

We used information from English hospital datasets to identify the analysis 

cohort and to examine whether people used emergency hospital services 

in the year after delivery. We also used information from previous hospital 

contacts to identify demographic information and relevant risk factors. 

In this chapter we summarise our analytical approach. The datasets we used 

are presented in Table 1. For more detail, see Appendix A. 

Table 1: Summary of the datasets used in this analysis, including time periods and 
rationale for use

Information from previous 
hospital contacts

Analysis 
cohort

Postnatal 
contacts

Dataset 10 years before 
delivery

5 years before 
delivery 

April 2021 – 
March 2024

1 year after 
delivery

Hospital Episode 
Statistics 
Admitted Patient 
Care (HES APC) 

Previous 
deliveries, 
ethnic code 
reallocation

Hospital 
diagnoses, 
previous 
deliveries, 
ethnic code 
reallocation

Deliveries Emergency care 
use (inpatient 
admissions)

Hospital Episode 
Statistics 
Outpatient 
(HES OP)

Ethnic code 
reallocation

Emergency Care 
Data Set (ECDS)

Ethnic code 
reallocation

Emergency care 
use (emergency 
department 
visits)
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Box 1: Key features of our analysis, along with some limitations

Improved ethnicity data
Hospital records often contain incomplete or inconsistent ethnicity code data. 
To improve data quality, we used data from people’s previous hospital contacts 
to rectify this. This reduced the proportion of people with an unknown ethnic 
code in the analysis cohort from 7% to 3%, strengthening our ability to analyse 
outcomes using 16 detailed coded ethnic groups, rather than broad groupings. 
Information on this process can be found in Appendix B. 

Looking at ethnicity and deprivation together
In England, ethnicity and deprivation are closely interrelated, with people from 
minority ethnic groups disproportionately more likely to live in more deprived 
areas. Rather than adjusting for both factors independently, we looked at the 
interaction of the two. 

To ensure a sufficient number of events in combined ethnicity and deprivation 
subgroups, we measured deprivation using just two categories: those living in 
the most deprived 20% of areas, and those living in all other areas, which we 
call ‘less deprived’. 

While this approach allowed ethnicity at a more granular level to be 
understood in a broader socioeconomic context, it does not fully account for 
different deprivation distributions between ethnic groups. Findings for smaller 
subgroups especially should be interpreted with caution. See Appendix C for 
further details.

Understanding when health conditions were identified
Our analysis of pre-delivery diagnoses by different time periods, including the 
pre-conception period, was unique. This allowed us to examine associations 
between the risk of postnatal emergency contacts and how long someone had 
been living with a health condition.

Using national hospital data
A key strength of this study is its scale: it covered almost all deliveries in 
England over a three-year period and linked several years and sources of 
hospital data to understand individuals’ full hospital pathway. 

However, this means that the analysis includes only diagnoses that were 
recorded when someone was admitted to hospital. It misses any health 
conditions recorded only in primary care. 
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Who did we include in the analysis?

We looked at data on all deliveries between 1 April 2021 and 31 March 2024. 

We made exclusions for unlikely or unknown ages, and for unknown areas of 

residence. We allowed multiple delivery events for the same person, where 

these were more than 24 weeks apart. See Appendix A for more information. 

Which outcomes did we examine?

We analysed all emergency department attendances and emergency hospital 

admissions that occurred in the year after each delivery. 

Emergency admissions are those where a patient is admitted to a hospital bed 

at short notice because of a pressing clinical need. Most of these admissions 

follow on from an attendance at the emergency department. However, the 

majority of emergency department visits end with the person not being 

admitted but being discharged home.

In this report we present results from our analytical models for two sets of 

postnatal emergency outcomes separately. These are:

•	 postnatal emergency hospital contacts – defined as one or more 

emergency department attendances or one or more emergency hospital 

admissions (or both)

•	 postnatal emergency hospital admissions – the most serious subset of 

these contacts, defined as one or more emergency hospital admissions.

Our approach to modelling

Patterns in postnatal emergency hospital contacts need to be understood 

within the context of broader structural inequalities in health and access to 

care, and other social, personal and clinical determinants of health. 

To address this, we used multivariable logistic regression – a statistical 

modelling method designed to estimate the likelihood of an outcome 
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while accounting for multiple explanatory factors simultaneously. This 

approach enabled the joint consideration of ethnicity, deprivation and 

other characteristics (including age), previous deliveries and pre-existing 

health conditions. 

Conceptually, this approach reflects the understanding that maternal health 

outcomes arise from intersecting social, personal and clinical determinants; 

practically, it allows for a robust assessment of factors independently 

associated with adverse outcomes. Identifying the risk factors associated 

with poor outcomes may help services to develop and target interventions to 

reduce their occurrence. 

Results of our models are presented as adjusted odds ratios. A guide to 

interpreting odds ratios is provided in Box 2 in Chapter 3.

What characteristics did we include in 
our analysis?

Our analysis included the following as explanatory factors for the use of 

postnatal emergency hospital care:

•	 Ethnicity. We used 16 detailed categories as recorded in NHS hospital 

data11 (plus ‘not stated’ and ‘not known’)  (for more information, see 

Appendix B).

•	 Deprivation. We split people into two groups: people living in the most 

deprived 20% of English areas (‘most deprived’)  and people in all other 

areas (‘less deprived’) . For area-level deprivation, we used the Index of 

Multiple Deprivation 2025, mapped to area of residence at Lower layer 

Super Output Area (LSOA) level.12 For more information, see Appendix B. 

•	 Age. We used five-year age bands, plus those aged under 20 and those 

aged 50+.

•	 Previously recorded deliveries. We split people into three groups: those 

with no previously recorded deliveries; those with one or two previously 
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recorded deliveries or with a previous delivery indicated (see further 

detail on this in Appendix A); and those with three or more previously 

recorded deliveries.

•	 Previous ‘severe maternal morbidity’ events – any unexpected 

and potentially life-threatening complication of labour and delivery 

that occurred during a previous delivery (for more information, see 

Appendix D). 

•	 Common health diagnoses – as identified in inpatient records during the 

five years before delivery (see Appendix D for definitions):

	– mental health condition

	– obesity

	– substance misuse (active or historical)

	– diabetes

	– obstructive or restrictive lung disorder

	– hypertension.

Note that diabetes and hypertension diagnosis groups included all types, 

including gestational diabetes and gestational hypertension recorded 

during previous pregnancies.

Each set of diagnoses was grouped into one of four groups, according to 

the time they were identified. These were: not recorded; recorded before 

pregnancy; recorded during pregnancy or delivery; recorded both before 

pregnancy and during pregnancy or delivery.

•	 Other health diagnoses. We also similarly included a number of less 

common diagnoses, grouped by time as above (see Appendix D for 

further details).

As outlined in Box 1, we combined ethnicity and deprivation groups 

together. This meant that, for every ethnic group, we had two analysis 

subgroups: those living in the most deprived 20% of areas; and those living 

in all other areas (which we call ‘less deprived’ areas). In total there were 32 

ethnicity–deprivation subgroups. 
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3	 What we found

In total, 1,696,527 delivery episodes were recorded between 1 April 2021 and 

31 March 2024. After exclusions, the number of deliveries included in our 

analysis was 1,572,934, involving 1,469,885 unique people. 

How common were emergency hospital 
contacts in the year after delivery?

Use of emergency hospital services in the postnatal period was common. 

For more than one in five deliveries (21%), the person who gave birth had a 

subsequent emergency department attendance, and 6% had an emergency 

admission. Overall, 22% of deliveries were followed by an emergency 

hospital contact.*

These rates of postnatal emergency hospital contacts appeared broadly similar 

to rates of emergency hospital contacts for women in the population as a 

whole, but with some notable differences. Among women aged 25 and over, 

those in our analysis cohort had similar or lower rates of emergency contacts 

– both emergency department attendances and emergency admissions – than 

women in the general population (see Appendix E). However, among younger 

women, rates of emergency care use appeared to be higher for those who had 

given birth than for similarly aged women in the general population.

*	 Note that it is possible to have a direct emergency admission without a preceding emergency 

department visit. This explains why the percentage of people who had emergency contacts overall 

was found to be larger than the percentage who had emergency department visits specifically.
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What were the reasons for emergency 
contacts and when did they happen?

As noted above, of all deliveries in our analysis, more than a fifth (21%) were 

followed by at least one emergency department visit in the subsequent year. 

Table 2 shows the most common ‘chief complaint’ for people’s first emergency 

department presentation following delivery. The 15 complaint reasons 

presented in the table account for 70% of all first emergency department 

contacts in the postnatal year.

Table 2: Most common reasons for first postnatal emergency department visits 

Chief complaint of emergency 
department visit

Count
% of all first 

postnatal emergency 
department visits

% of all 
deliveries

Not specified 70,720 21.3% 4.5%

Abdominal pain 38,720 11.6% 2.5%

Chest pain 20,895 6.3% 1.3%

Bleeding from vagina 15,250 4.6% 1.0%

Injury of lower extremity 13,075 3.9% 0.8%

Skin problem 10,485 3.2% 0.7%

Headache 9,175 2.8% 0.6%

Injury of upper extremity 9,065 2.7% 0.6%

Gestation less than 20 weeks 7,845 2.4% 0.5%

Pain in lower limb 7,135 2.1% 0.5%

Dyspnoea [shortness of breath] 7,030 2.1% 0.4%

Asthenia [weakness] 6,515 2.0% 0.4%

Backache 6,480 1.9% 0.4%

Sore throat 6,210 1.9% 0.4%

Fever 5,315 1.6% 0.3%

Note: Counts have been rounded to the nearest 5.

As noted above, a smaller number of deliveries (6%) were followed by one 

or more emergency admissions. Table 3 shows the most common primary 

diagnoses recorded against the first postnatal emergency admissions. The 

20 diagnosis groups shown in the table account for just under half of all first 

postnatal emergency admissions. 



17Who needs emergency care in the year after giving birth? 

31 42

Table 3: Most common primary diagnoses recorded against first postnatal 
emergency admissions

Diagnosis 
code 

(3 characters)
Diagnosis description Count

% of first postnatal 
emergency 
admissions

% of all 
deliveries

R10 Abdominal and pelvic pain 8,415 8.5% 0.5%

R07 Pain in throat and chest 5,485 5.5% 0.3%

K80 Cholelithiasis [gallstones] 4,940 5.0% 0.3%

O90 Complications of the puerperium, 
not elsewhere classified

2,455 2.5% 0.2%

O20 Haemorrhage in early pregnancy 2,305 2.3% 0.1%

O72 Postpartum haemorrhage 2,215 2.2% 0.1%

O99 Other maternal diseases 
classifiable elsewhere but 
complicating pregnancy, 
childbirth and the puerperium

2,090 2.1% 0.1%

M79 Other soft tissue disorders, not 
elsewhere classified

2,035 2.1% 0.1%

O03 Spontaneous abortion 2,005 2.0% 0.1%

O86 Other puerperal infections 2,000 2.0% 0.1%

N93 Other abnormal uterine and 
vaginal bleeding

1,975 2.0% 0.1%

R51 Headache 1,895 1.9% 0.1%

N61 Inflammatory disorders of breast 1,725 1.7% 0.1%

O04 Medical abortion 1,470 1.5% 0.1%

O91 Infections of breast associated 
with childbirth

1,445 1.5% 0.1%

R69 Unknown and unspecified causes 
of morbidity

1,405 1.4% 0.1%

K35 Acute appendicitis 1,365 1.4% 0.1%

O26 Maternal care for other 
conditions predominantly related 
to pregnancy

1,360 1.4% 0.1%

K85 Acute pancreatitis 1,235 1.2% 0.1%

N39 Other disorders of urinary system 1,185 1.2% 0.1%

Note: Counts have been rounded to the nearest 5.
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First postnatal emergency hospital contacts were more likely to occur shortly 

after delivery, rather than later in the year (see Figure 1). The number of 

emergency contacts peaked at five days after delivery, potentially coinciding 

with the five-day newborn blood spot test. Approximately one in 10 postnatal 

emergency hospital contacts occurred in the first two weeks after giving birth, 

and almost a quarter in the first six weeks (23% of emergency department 

visits and 24% of emergency admissions). After three months, new first 

emergency contacts occurred evenly across the remainder of the year.
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Figure 1: Number of women with a first postnatal emergency department visit 
(left-hand axis) or a first postnatal emergency admission (right-hand axis) on each 
day after delivery
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Within the first six weeks after delivery, the most common reasons for an 

emergency department attendance were broadly similar to those recorded 

over the entire year: not specified (23%), abdominal pain (11%), chest pain 

(8%), vaginal bleeding (7%), a skin problem (5%) and wound care (5%). 

However, for emergency admissions, during the first six weeks, several 

primary diagnoses were relatively more common: complications of the 

puerperium, not elsewhere classified (9%); other maternal diseases classifiable 

elsewhere but complicating pregnancy, childbirth and the puerperium (7%); 

other puerperal infections (7%); pain in throat and chest (6%) and postpartum 

haemorrhage (6%).
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How did postnatal emergency hospital 
contacts vary by deprivation and ethnicity?

Figure 2 shows how the overall outcome – of any postnatal emergency hospital 

contact – varied substantially for different ethnic groups based on the mother’s 

ethnicity. It reveals substantial differences between groups. For example, 

for women who gave birth of ‘any other Black’ ethnicity, 28% of deliveries 

were followed by an emergency contact, compared with 14% of deliveries for 

women of Chinese ethnicity. 

There was also variation within broader ethnic group categories. For example, 

among women from Asian ethnic groups, those of Indian ethnicity were less 

likely than average to have postnatal emergency contacts, while people of 

Pakistani ethnicity were most likely (19% and 25% respectively). 

Meanwhile, women of all Black ethnicities were more likely than average to 

have postnatal emergency hospital contacts.

Figure 2: Percentage of deliveries followed by an emergency hospital contact in the 
year after delivery, by ethnic group 
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Figure 3 shows the relationship between postnatal emergency hospital 

contacts and levels of deprivation. Postnatal emergency hospital contacts 

followed a clear deprivation gradient: 27% of deliveries of mothers from 

the most deprived quintile areas were followed by an emergency contact, 

compared with 17% of those in the least deprived quintile areas.

Figure 3: Percentage of deliveries followed by an emergency hospital contact in 
the year after delivery, by deprivation quintile
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As noted in Box 1 in Chapter 2, a key feature of our analysis was combining 

ethnicity and deprivation groups together, to look at how ethnicity and 

deprivation interacted with one another. Table 4 shows information about the 

relative sizes of the combined ethnicity and deprivation subgroups within the 

analysis cohort, alongside those of another important characteristic factor: 

age band. The table also shows the percentage of each subgroup who had a 

postnatal emergency hospital contact or a postnatal emergency admission. 

For more detailed data describing the analysis cohort, including additional 

characteristics, see Appendix F.
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Table 4: Proportion of deliveries by combined ethnicity–deprivation groups and age band, the 
percentage of each subgroup who subsequently had a postnatal emergency contact and the percentage 
who had an emergency admission

% with postnatal 
emergency 
hospital contact

% with postnatal 
emergency 
hospital admission

All 100% 22.2% 6.3%

Ethnicity–deprivation group
Less deprived and

White British 47.0% 21.0% 6.4%
White Irish 0.5% 19.8% 5.1%
Any other White background 8.8% 18.1% 4.1%
Mixed White and Black Caribbean 0.5% 25.0% 6.6%
Mixed White and Black African 0.2% 23.4% 6.3%
Mixed White and Asian 0.4% 19.4% 5.4%
Any other mixed background 0.7% 22.0% 5.3%
Asian Indian 3.3% 18.4% 4.5%
Asian Pakistani 2.2% 23.6% 6.3%
Asian Bangladeshi 0.9% 23.0% 4.7%
Any other Asian background 2.4% 20.8% 4.9%
Black Caribbean 0.6% 25.7% 6.3%
Black African 2.3% 24.5% 6.2%
Any other Black background 0.6% 26.5% 6.4%
Chinese other 0.5% 13.3% 2.8%
Any other ethnic group 1.4% 17.4% 4.2%
Unknown 1.9% 10.7% 2.9%

Most deprived and
White British 12.4% 30.0% 9.4%
White Irish 0.1% 31.1% 8.3%
Any other White background 2.9% 23.0% 4.9%
Mixed White and Black Caribbean 0.2% 30.3% 8.9%
Mixed White and Black African 0.1% 24.9% 5.9%
Mixed White and Asian 0.1% 28.9% 7.8%
Any other mixed background 0.3% 28.5% 7.2%
Asian Indian 1.1% 22.4% 5.3%
Asian Pakistani 2.5% 26.8% 8.1%
Asian Bangladeshi 0.9% 24.5% 5.0%
Any other Asian background 1.0% 26.5% 6.2%
Black Caribbean 0.3% 29.9% 6.9%
Black African 1.7% 26.8% 6.6%
Any other Black background 0.4% 29.7% 7.5%
Chinese other 0.1% 18.5% 4.0%
Any other ethnic group 0.8% 22.5% 5.5%
Unknown 0.7% 15.6% 4.2%

Age band

Under 20 2.4% 38.7% 11.0%
20–24 12.1% 31.1% 9.0%
25–29 26.4% 24.0% 6.9%
30–34 34.6% 19.4% 5.4%
35–39 19.8% 18.2% 5.0%
40–44 4.3% 18.7% 5.3%
45–49 0.2% 19.8% 5.1%
50+ 0.0% 21.5% 5.5%

% of analysis 
cohort

The first data column in this table uses a gradient colour scheme from light grey to green to show how large each 
subgroup is within the analysis cohort. Light grey represents the smallest subgroups, through darker grey, into green, 
which represents the biggest subgroups.
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How did emergency hospital contacts vary 
once other factors were considered?

While there appeared to be clear variation in emergency hospital contacts 

by ethnic group and level of deprivation, as described above we constructed 

regression models to account for multiple explanatory factors simultaneously. 

Full regression model results are presented in Appendix G. Below we 

describe selected results for the overall outcome of postnatal emergency 
hospital contacts. 

Box 2: Interpreting logistic regression model outputs

In this section we present the outputs of the logistic regression models as 
adjusted odds ratios. Odds ratios show how the likelihood of an outcome 
differs between two groups. 

In our logistic regression models, each factor – such as ethnicity and 
deprivation, age, previous deliveries or pre-existing health conditions – is 
compared to a specific ‘reference group’. This reference group acts as a 
baseline against which all other categories within that same factor may 
be interpreted. 

For example, in this analysis, the less deprived White British group is the 
ethnicity–deprivation reference group. The odds ratios for all other groups 
indicate how their likelihood of experiencing postnatal emergency contacts 
compares to that of women in the less deprived White British group, 
accounting for all explanatory factors together.

An odds ratio of 1 means there is no difference compared to the reference 
group. Values greater than 1 indicate higher odds. For example, an odds ratio 
of 1.2 represents 20% higher odds compared to the reference group. Values 
less than 1 indicate lower odds. For example, an odds ratio of 0.7 represents 
30% lower odds compared to the reference group. 

The charts we present (and the accompanying table in Appendix G) also 
include statistical confidence intervals for each adjusted odds ratio result. 
In this report, where we highlight differences between groups, these are all 
statistically significant at the 5% level. 
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Ethnicity and deprivation

Figure 4 shows adjusted odds ratios for any postnatal emergency hospital 

contact for the combined ethnicity–deprivation subgroups. 

We found that the risk of postnatal emergency contacts was higher for women 

and other people who gave birth who lived in the most deprived areas, across 

nearly all ethnic groups. 

Individuals of White British ethnicity who lived in the most deprived areas had 

higher risks of postnatal emergency contacts (29% higher odds) than those 

who lived in less deprived areas. 

Individuals of ‘any other White’ and ‘any other’ ethnicities broadly matched 

the patterns of risk of people of White British ethnicity, across both 

deprivation levels. 

Among people of Black ethnicity, those in the most deprived areas had a 

notably high risk of postnatal emergency hospital contacts. Compared with 

the reference group,* the odds of contacts were 54% higher for those of Black 

Caribbean ethnicity, 64% higher for those of Black African ethnicity and 73% 

higher for those of ‘any other Black’ ethnicity. Black people living in less 

deprived areas also had high risks of emergency hospital contacts (between 

28% and 49% higher odds).

We found a similar pattern of high risks across both the highest and lower 

deprivation groups for women of Pakistani, Bangladeshi and ‘any other 

Asian’ ethnicity who gave birth (between 24% and 60% higher odds across 

all subgroups). 

In contrast, women of Indian ethnicity had risks that were only marginally 

higher than those of women of White British ethnicity.

People of White Irish and mixed White and Asian ethnicities living in the most 

deprived areas were among those with the highest risks (up to 60% higher 

*	 The reference group is the less deprived White British group. All comparative percentages in this 

section are relative to this group.
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odds), whereas women of these ethnicities living in less deprived areas had 

risks similar to those of women of White British ethnicity who were living in 

these same areas. 

Women of Chinese ethnicity had the lowest risk of postnatal emergency 

contacts overall (18% lower odds, for those living in less deprived areas).

Note that people from some ethnic groups were disproportionately more likely 

to live in more deprived areas and this may in part have contributed to the 

elevated risks observed for some less deprived groups (see Appendix C).
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Figure 4: Any emergency hospital contact in the year after delivery, by combined 
ethnicity and deprivation subgroups (adjusted odds ratios, relative to the less 
deprived White British group)

Less deprived Most deprived

Note: An adjusted odds ratio of 1 indicates no difference in the risk of postnatal emergency 

hospital contacts compared to the less deprived White British (reference) group. A ratio of 

more than 1 indicates a higher risk and a ratio less than 1 indicates a lower risk. Vertical bars 

indicate 95% confidence limits. 



25Who needs emergency care in the year after giving birth? 

31 42

Age 

Women who gave birth when aged under 20 had the highest risk of a postnatal 

emergency contact (see Figure 5). This risk decreased for the following three 

age bands, before flattening at approximately 35 years of age and older (with 

more than 60% lower odds in this group compared to those aged under 20). 

Note that our descriptive analyses (Table 4 above) revealed that approximately 

39% of under 20-year-olds had an emergency care contact following delivery 

compared with, for example, just over 18% of 35- to 39-year-olds. 
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Figure 5: Any emergency hospital contact in year after delivery, by age 
(adjusted odds ratios, relative to ages under 20)
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Note: An odds ratio of 1 indicates no difference in the risk of postnatal emergency hospital 

contacts compared to the (reference) group aged under 20. A ratio less than 1 indicates a lower 

risk. Vertical bars indicate 95% confidence limits.

Previous deliveries and severe maternal morbidity events

A record of previous deliveries was associated with an elevated risk of 

postnatal emergency contacts (see Figure 6). This was especially pronounced 

for those with three or more previous deliveries (with odds 19% higher 

compared with those with no record of a previous delivery). 

Having a severe maternal morbidity event during a previous delivery was 

associated with a higher risk of postnatal emergency contacts (6% higher odds 

compared with those who had no such event).
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Figure 6: Any emergency contact in the year after delivery, by previous number 
of deliveries, and severe maternal morbidity events in previous deliveries 
(adjusted odds ratios, relative to no previous record of deliveries, or no severe 
maternal morbidity)

0.6

0.7

0.9

0.8

1.0

1.1

1.2

1.3

1.4

More likely

Less likely

Zero 3 or more Severe maternal 
morbidity event**

1–2*

Previous deliveries

A
dj

us
te

d 
od

ds
 ra

tio

Note: An odds ratio of 1 indicates no difference in the risk of postnatal emergency hospital 

contacts compared to having no previous deliveries, or to no severe maternal morbidity 

event being recorded. A ratio more than 1 indicates a higher risk. Vertical bars indicate 95% 

confidence limits. * or a previously indicated delivery. ** during a previous delivery. 

Common health diagnoses 

Of all deliveries in our analysis, 27% involved women with a recorded mental 

health condition, 27% with obesity, 19% with substance misuse (active 

or historical), 13% with diabetes, 11% with a lung disorder and 8% with 

hypertension (see Appendix F).*

For all six conditions, diagnoses were most likely to have been recorded in 

hospital inpatient data during pregnancy or delivery only. Obesity, mental 

health conditions and lung disorders were slightly more likely to be recorded 

both before and during pregnancy – 23%, 28% and 37% of diagnoses were 

identified in both periods respectively – than substance misuse (active or 

historical), diabetes and hypertension (see Appendix F). 

*	 As noted earlier, these diagnoses were recorded during previous inpatient hospital admissions; we 

did not have information from primary care records. Diabetes and hypertension diagnoses included 

all types, including gestational diabetes and gestational hypertension.
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Figure 7 shows adjusted odds ratios for any postnatal emergency hospital 

contact for the common health diagnoses. 

Individuals with obesity and diabetes were at increased risk of a postnatal 

emergency contact compared with those without these conditions (10% to 

26% higher odds).

For those with hypertension recorded only before pregnancy, there was no 

difference in the risk of a postnatal emergency contact compared to those with 

no recorded history of hypertension. However, where hypertension had been 

recorded during pregnancy or delivery, this was associated with an increased 

risk (7% to 16% higher odds).

For all three conditions – obesity, diabetes and hypertension – the risks of 

postnatal emergencies were lowest when recorded before pregnancy but not 

during pregnancy or delivery. When recorded during pregnancy or delivery, 

risks were higher. The highest risks of all were when the conditions were 

recorded both before and during pregnancy or delivery. This suggests that 

persistent disease burden was associated with the greatest risk of emergency 

care for people with these conditions. 

For mental health conditions and substance misuse (active or historical), a 

different pattern emerged. While diagnoses recorded during pregnancy or 

delivery only were associated with increased risk of emergency care use, the 

risk was higher among those with a diagnosis recorded before pregnancy only. 

The greatest risks were found in individuals with a diagnosis recorded both 

before and during pregnancy or delivery, and were particularly notable for 

those with mental health conditions (79% higher odds compared with those 

who had no record of a mental health condition). 

Lung disorders that were recorded either before or during pregnancy or 

delivery carried an elevated risk of postnatal emergency contacts. Where lung 

disorders were recorded in both periods, the risk was especially high.
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Figure 7: Any emergency contact in the year after delivery, by common health 
diagnoses (adjusted odds ratios, relative to no record of specific diagnosis)

Mental 
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Diagnosis recorded 
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Note: An odds ratio of 1 indicates no difference in the risk of postnatal emergency hospital 

contacts compared to having no specific diagnosis (e.g. versus no record of diabetes, or no 

record of hypertension). A ratio more than 1 indicates a higher risk. Vertical bars indicate 95% 

confidence limits.

Did patterns differ when we focused on 
emergency hospital admissions only?

The results presented above were for the overall outcome of all postnatal 

emergency hospital contacts. We analysed the subset of postnatal emergency 
admissions separately as, although less common, these indicate more 

serious illness among people after delivery. While improved support for 

women outside hospital might reduce the numbers attending an emergency 

department, this is less likely to be the case for emergency admissions. 

We found that differences in risks between ethnicity–deprivation subgroups 

were less pronounced than those we observed for the overall emergency 

outcome and some different patterns were present (see Figure 8). 
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Those of Pakistani and Black African ethnicities had an elevated risk of 

emergency admission,* regardless of deprivation status. Among people from 

other ethnic groups, the risk of emergency admissions was typically higher 

only for those living in the most deprived areas. 

For some ethnic groups however, there was no difference in risk, or lower 

risk. Especially notable were the risks for women of Bangladeshi ethnicity, 

for whom we found low risk of postnatal emergency admissions across both 

deprivation groups, in marked contrast to these same groups’ high risks for the 

overall emergency contact outcome (see Figure 4). 

Note that the number of deliveries in some groups was relatively small (see 

Table F1 in Appendix F) and, as noted above, postnatal emergency admissions 

were a less common outcome than emergency department visits. These 

factors, reflected in wider observed confidence intervals for this second 

analysis, may help to explain the smaller number of differences between 

groups for this outcome.

Full model results for the outcome of postnatal emergency admissions are 

shown in Appendix G.

*	 This is compared to the less deprived White British reference group. All comparative statements in 

this section are relative to this reference group.
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Figure 8: Any emergency admission in the year after delivery, by ethnicity and 
deprivation (adjusted odds ratios, relative to the White British less deprived group)

Note: An adjusted odds ratio of 1 indicates no difference in the risk of postnatal emergency 

admissions compared to the less deprived White British (reference) group. A ratio of more than 

1 indicates a higher risk and a ratio less than 1 indicates a lower risk. Vertical bars indicate 95% 

confidence limits.

The relative risks of postnatal emergency admissions associated with different 

delivery ages broadly matched the patterns described above for the overall 

outcome. People who had a record of three or more previous deliveries had an 

elevated risk of a postnatal emergency admission compared with those who 

had none, with the risk no higher for people who had had one or two previous 

deliveries. A history of a severe maternal morbidity event in a previous pregnancy 

was again associated with an elevated risk of a postnatal emergency admission.

As with the broader postnatal emergency outcome, a record of hypertension 

only before pregnancy was not associated with differences in the risk of postnatal 

emergency admissions, but all other time periods, and diagnoses, were associated 

with increased risks. Individuals with a mental health condition recorded before 

and during pregnancy or delivery had odds of an emergency admission that were 

82% higher than someone with no mental health diagnosis recorded.
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4	 Discussion 

What we found 

In the year after giving birth, the use of emergency hospital care was very 

common, with more than a fifth of women either having used an emergency 

department or having had an emergency admission. One in 10 of these events 

occurred in the first two weeks after birth, and almost a quarter within the first 

six weeks. 

We found that for almost all ethnic groups (including White British), postnatal 

emergency hospital contacts were more common among women living in the 

most deprived areas. They were also more common for women from most 

minority ethnic groups compared with women of White British ethnicity. 

People who gave birth of Black African, ‘any other Black’,  White Irish or ‘any 

other Asian’ ethnicities who lived in the most deprived areas of England had 

the highest risks of postnatal emergencies.

For women of all Black ethnic groups, as well as women of Pakistani, 

Bangladeshi and ‘other Asian’ ethnicities, those living in less deprived areas 

also had a substantially higher risk of postnatal emergency contacts compared 

with women of White British ethnicity living in less deprived areas.

Nearly without exception, having a hospital record of any health condition was 

associated with an increased risk of a postnatal emergency contact. Especially 

notable was the relationship between postnatal emergency contacts and 

mental ill health diagnoses: these were associated with 46% higher odds where 

a diagnosis had been recorded before pregnancy and 79% higher odds when 

one was also recorded during pregnancy or delivery. 

The presence of the other common diagnosis groups – obesity, substance 

misuse (active or historical), diabetes, obstructive or restrictive lung disorder 

and hypertension – were also generally associated with a higher likelihood (up 

to 45% higher odds) of postnatal emergency contacts. Risks were highest when 
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these diagnoses were recorded both before conception and during pregnancy 

or delivery.

The youngest women giving birth – those aged under 20 – had the highest risk 

of postnatal emergency contacts. 

The most serious outcomes – postnatal emergency admissions – were less 

common but still occurred after more than 6% of deliveries. We found that 

across all ethnic groups, women from the most deprived areas typically had 

higher risks of admission than those from less deprived areas. There was less 

variation by ethnicity, especially for women living in less deprived areas, 

but we found relatively high risks of emergency admissions for women of 

Pakistani and Black African ethnicities. For some ethnic groups, the risk of 

postnatal emergency admissions was relatively low. Notably, this was the 

case for women of Bangladeshi ethnicity in contrast to the findings overall for 

postnatal emergency hospital contacts. 

While this analysis is one of few studies to examine emergency care use in 

the year after giving birth, our findings are broadly in line with other research 

on variations in postnatal outcomes.7,8,9,13 In relation to deprivation, the 

findings also reflect analysis showing higher levels of emergency department 

attendances in the general population within more deprived areas.14 

In revealing differences between groups, our analysis, alongside other recent 

studies,8,9 supports the importance of analysing postnatal outcomes by 

disaggregated ethnic groups. 

What are the implications for services and 
policy-makers?

This report presents evidence about a common but understudied aspect of 

poor postnatal outcomes. The scale of emergency hospital contacts in the 

year after giving birth, along with unwarranted variation in who experiences 

these events, need to be better understood to drive improvement efforts and 

reduce inequalities. 
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There have been numerous reviews and investigations into poor-quality 

maternity care, most recently the national report on maternal and neonatal 

care led by Baroness Amos, as well as the investigation into services in 

Nottingham led by Donna Ockenden. The Care Quality Commission rated 

nearly half of all maternity units in England as inadequate or requiring 

improvement in its 2023/24 State of Care report, highlighting widespread poor 

care.15 In response to reviews and investigations, and drawing on feedback 

from women and their families about unacceptable failures in maternity 

care, the government set up the National Maternity and Neonatal Taskforce, 

and has now announced a new statutory role of maternity and neonatal 

commissioner. These initiatives, and national and local efforts to improve 

maternal outcomes, focus largely on NHS care during pregnancy, delivery or 

immediately after birth. 

However, our findings show that pre-existing health conditions are a major 

risk factor associated with postnatal emergency hospital use. While work to 

understand the causes of ethnic differences in maternal mortality and severe 

maternal events is entirely justified given higher rates among some minority 

ethnic groups, there has been inadequate focus on addressing potentially 

preventable maternal morbidity that much larger numbers of women from 

deprived groups of all ethnicities experience.

A complex mix of factors are likely to drive high rates of postnatal emergency 

admissions, and unwarranted variation among those who experience them. As 

well as differences in pre-existing health conditions, variation may also reflect:

•	 patterns of increasingly rapid discharge after delivery

•	 inadequate health care support

•	 barriers to accessing primary care and community support

•	 the complex effects of structural racism on health and 

health-seeking behaviour. 

Our work highlights an urgent need to understand these factors and their 

relative contributions better. This will require qualitative work with the women 

most affected – those from deprived areas and from minority ethnic groups. 
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Hospital service data, analysis and audit

Maternity services have a key role to play in improving the quality of postnatal 

emergency hospital care. One opportunity for improvement at a service level 

would be through services using their own data at a more granular level, 

improving their recording of ethnicity of mothers, and bringing intelligence 

together from patient feedback sources, complaints and safety incidents. 

In our analysis, where postnatal emergency department attendances occurred, 

more than one in five did not have a reason for the attendance recorded in 

the data. Improved information recording, supplemented by local case note 

review of attendances, is needed to achieve a more complete understanding 

of what may be driving attendances, and to design interventions that will 

improve care. 

Improved community support

A key area for further reflection should also be opportunities to provide 

support for women in community settings. It is notable that the most frequent 

day for both emergency department attendances and emergency admissions 

is five days after delivery. This coincides with the newborn blood spot test, 

which may result in attendance at an emergency department or an emergency 

admission if concerns are identified at the appointment. 

Given the large proportion of cases where attendance at an emergency 

department was not followed by an admission (over 70% of the time), it is 

important to understand whether some of these instances might have been 

avoided with better community care, or indeed with improved preventive care 

well before delivery. 

This is particularly important in the context of the government’s 10-year 

plan for shifting care from hospital to community and from treatment to 

prevention,16 and given the substantial pressures that NHS services face. 

Action on inequalities

In addition to actions to improve maternity services, there needs to be a 

much greater policy focus on reducing the link between deprivation and 
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poor outcomes, which affects women from all ethnic groups. Intervention 

efforts that target the most deprived areas are vital, but it is also important to 

recognise that a deprivation gradient exists, with poorer outcomes being more 

common for all women experiencing deprivation. Poverty and socioeconomic 

deprivation are a significant driver of adverse maternal outcomes among 

women of all ethnicities, including large numbers of women of White ethnic 

groups (72% of the 350,000 postnatal emergency contacts in our study 

involved people of White ethnicities).

Alongside higher levels of postnatal emergency hospital contacts in the most 

deprived areas across most ethnic groups (including the White British group), 

our analysis also highlighted high rates for women of Black, Pakistani and 

Bangladeshi ethnicity even when resident in less deprived areas. 

Addressing inequalities requires additional efforts to overcome barriers 

in access to care before and during pregnancy, and after delivery. The UK 

Preconception Partnership – a collaborative programme whose aim is to 

support preconception care – recently launched a preconception care toolkit 

to help commissioners of services and health improvement services to 

identify preconception care resources, which includes a focus on reducing 

inequalities.17 The NHS has also published a toolkit to help local systems 

improve postnatal care.18 

Taking a life-course approach, there is well-established evidence from the 

Sure Start programme that area-based holistic support to families, targeting 

more deprived areas, can improve outcomes for children and families.19 

The recently established Best Start programme has the potential to have a 

similar impact and improve the health of people who go on to give birth in 

the future.20 

Implementing policies to improve postnatal outcomes

However, while there is evidence around what can work to address 

inequalities, there is a concerning gap between the statements set out in policy 

and guidance, and service provision on the ground. To give one example, 

the updated women’s health strategy highlights the importance of consistent 

and integrated postnatal care to improve health outcomes for women and 

their babies, and sets out clearer standards for health visiting services.21 This 
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includes the routine assessment of maternal mental and physical health needs 

at all five statutory reviews, including:

•	 the antenatal appointment, to ensure support is in place

•	 the six- to eight-week review, which is also critical for identifying and 

providing more intensive care for people with greatest risks. 

However, there has been a concerning decline in the number of health 

visitors – by more than 45% since 201522 – and this is already having an impact 

on routine care. It will be essential to reverse the decline in this important 

workforce, if aspirations to reduce inequalities and shift to more preventive, 

community-focused care are to be realised.

Addressing underlying poor health in girls and women

In our research, we found that common – and preventable – health conditions 

were associated with higher risks of poor postnatal outcomes, with the greatest 

risks being when conditions were present over the longer term. We found 

that in more than six out of 10 deliveries (62%), the mother had at least one 

common health diagnosis (and this reached 67% when we included a number 

of other diagnosis groups). 

A key area for improvement should come from work to prevent and address 

health issues experienced by girls and women throughout their lives.23 

Public health action to address health conditions is needed before people 

become pregnant, alongside early interventions during pregnancy and more 

systematic approaches to supporting those at greatest risk. 

The extent of the challenge to improve the health of girls and women before 

pregnancy should not be underestimated, as the following examples illustrate. 

•	 Obesity. In our study, obesity was associated with up to 26% higher odds of 

postnatal emergency hospital contacts. Obesity is itself also associated with 

higher risks of other conditions such as type 2 diabetes, cardiovascular 

disease and cancer.24 There is an important role for public health 

initiatives, and programmes promoting healthier local environments, 

in improving healthy food intake and increasing physical activity.25 A 
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reduction of obesity prevalence will help to reduce the likelihood of poor 

maternal outcomes for those who go on to become pregnant and give 

birth. Further, the prevalence of both overweight/obesity and diabetes is 

higher in deprived groups and women of Asian and Black ethnicities.26 

Overweight/obesity prevalence is 71% among the most deprived versus 

55% in the least deprived quintile of women,27 and is 73% to 74% among 

women of Pakistani, Black Caribbean and Black African ethnicity 

compared with 59% among women from the White British group.28 Current 

trends are that the prevalence of obesity and diabetes in the general 

population is rising, which will add further to maternal risks to women 

in the future, unless concerted action is taken at a population level to 

reduce obesity.29,30

•	 Diabetes. The prevalence of diabetes is more than two times higher 

for people from Asian and Black ethnic groups compared with people 

from the White group27 and is also higher among people from the most 

deprived areas compared with those from the least deprived areas.31 The 

National Diabetes in Pregnancy Audit shows an increasing prevalence 

of pregnancies complicated by early-onset type 2 diabetes.32 The audit 

also shows that pre-pregnancy care is particularly inadequate for those 

with early-onset type 2 diabetes, and for those from deprived groups and 

those from minority ethnic groups.33 Improved monitoring and control of 

blood sugar levels is needed both before and during pregnancy, along with 

culturally appropriate dietary support and rapid referral to specialist care 

when pregnancy is confirmed.34 

•	 Mental health conditions. In our research we found very high relative 

risks of postnatal emergency events related to mental ill health (up to 

79% higher odds compared with having no mental health condition). 

The mental health risks during pregnancy and after delivery are well 

understood,34 but more concerted action is needed to identify and support 

women with mental health needs. While it has been standard practice 

for all mothers to be invited for a GP consultation six weeks after giving 

birth, there is no record of these checks taking place for more than 40% of 

women.35 This needs to be a priority for improvements in postnatal care. 

This is in the context of an increasing prevalence in the general population 

of mental health conditions, especially among younger people,36 a higher 

prevalence among those in more deprived areas and those from some 
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ethnic groups37 and lower recovery rates connected to talking therapies in 

more deprived areas.38 

These examples highlight the opportunities to improve maternal outcomes 

through action to improve the health of girls and women.

Improving data and undertaking further research

By making use of detailed ethnic groupings, this analysis has highlighted 

significant heterogeneity within groups that are often aggregated together 

into broad ethnic categories (for example, Asian and Black). Services need 

to address the specific needs of individual communities in their areas and 

base their interventions around the different potential needs of, for example, 

women of Bangladeshi ethnicity compared with those of Indian ethnicity. 

To develop and monitor effective initiatives to improve the quality of care, 

tailored to the specific needs of different populations, it is imperative that 

good-quality ethnicity data exists. We have called previously for improvements 

in ethnicity coding in health records.39 This requires service providers to 

improve the quality and consistency of ethnicity coding, and national bodies 

to ensure ethnicity can be recorded once, as part of the patient demographic 

service. Strategies to improve health and reduce inequalities between different 

ethnic groups will continue to be constrained without reliable ethnicity data. 

In the interim, this study shows how adjustments to address ethnicity coding 

anomalies can facilitate more informative data analyses for disaggregated 

ethnic groups. Disaggregated ethnic groups should be used in research on 

maternal care needs and outcomes whenever possible.

Extending this analysis to include information on severity of health 

conditions, and and risk factors recorded in primary care data would provide a 

more complete picture of the health needs of women and the risks associated 

with poor postnatal outcomes. Some of the differences we found between 

ethnic groups may be explained by remaining deprivation differences between 

groups that we did not adjust for. 

This study has focused on binary outcomes: the risk of one or more postnatal 

emergency hospital contacts, versus none. Future research might examine 
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whether the number, type and acuity of emergency events vary, and what 

factors are associated with any variation. 

Earlier we raised the need for qualitative research to understand what drives 

higher emergency department attendances among more deprived women 

and women of Black, Bangladeshi and Pakistani ethnicities. One important 

dimension to explore as part of this would be whether there are interventions 

that could enable some emergency department visits to be avoided. For 

example, addressing gaps in information (for example, increasing people’s 

understanding about what level of vaginal bleeding or abdominal pain is 

normal after a delivery) and improving access to support and advice in the 

community, could be important factors in reducing A&E attendance.

Concluding remarks

The broader need to address underlying poor health and inequalities in health 

for women does not take away from the well-established case for improving 

the quality of maternity services in England. Despite a plethora of reports, 

investigations and action plans, progress has been disappointing and failures 

in the quality of maternity care continue to be reported. 

Through action on the recommendations of the recent national investigation 

into maternity and neonatal care, the taskforce launched in March, and 

the new maternity and neonatal commissioner, the government has an 

opportunity to refocus efforts and put maternity services on an improving 

pathway. In doing so, the government, the NHS, and other organisations 

responsible for action, also need to address the underlying risks to health – 

often present pre-conception – that lead to poor maternal outcomes. 

Our analysis highlights the importance of taking a life-course approach and:

•	 improving the health of girls and women both before and 

during pregnancy

•	 reducing preventable risk factors, such as obesity, that are strongly 

associated with adverse maternal outcomes

•	 addressing these risks early when they do occur. 
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Given worse maternal outcomes for women of all ethnic backgrounds 

in deprived areas, targeting interventions within these areas may be an 

important multiplier to reducing health inequalities. 

Taking a preventive approach to maternal health and strengthening 

community support for women align with the government’s 10-year plan for 

the NHS. As well as reducing inequalities and improving outcomes, there 

is a potential opportunity to reduce unnecessary emergency department 

attendances through better prevention and more accessible and effective 

community care.



41Who needs emergency care in the year after giving birth? 

31 42

Datasets

This analysis focused on a large cohort of almost all women and other people 

who gave birth in England over a three-year period (April 2021 to March 2024). 

We identified all deliveries in Hospital Episode Statistics Admitted Patient 

Care (HES APC) data.

Table A1 summarises how we used the HES APC dataset, the Hospital Episode 

Statistics Outpatient (HES OP) dataset and the Emergency Care Data Set 

(ECDS) at various stages of the project. Details of how we derived our research 

variables are presented in the ‘Logistic regression independent variables’ 

section of this appendix.

Table A1: Summary of datasets used in this analysis, including time periods and 
rationale for use

Dataset
10 years before 

delivery
5 years before 

delivery 
April 2021 – 
March 2024

1 year after 
delivery

Hospital Episode 
Statistics Admitted 
Patient Care (HES 
APC) 

Previous 
deliveries, ethnic 
code reallocation

Hospital 
diagnoses, 
previous 
deliveries, 
ethnic code 
reallocation

Deliveries Emergency care 
use (inpatient 
admissions)

Hospital Episode 
Statistics 
Outpatient 
(HES OP)

Ethnic code 
reallocation

Emergency Care 
Data Set (ECDS)

Ethnic code 
reallocation

Emergency care 
use (emergency 
department visits)

Appendix A: Our 
methodological approach 
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Analysis cohort

Between 1 April 2021 and 31 March 2024, 1,696,527 delivery episodes were 

recorded in HES APC data – defined using the condition EPITYPE (type of 

episode) that was equal to 2 (delivery episode) or 5 (other delivery episode). 

For these delivery episodes, there were multiple records for women who gave 

birth more than once during the three-year period, as well as records that 

appeared to include duplicate information for the same delivery. 

Where multiple delivery episodes were fewer than 168 days (24 weeks) 

apart, we selected a single delivery record for which there was valid delivery 

information to include in the analysis. Multiple delivery events more than 168 

days apart were all included in our analysis. 

We made limited exclusions based on age (excluding those without a valid age 

record, or where the recorded age was not between 10 and 50) and also where 

the person’s area of residence was unknown. 

The final number of deliveries included in this analysis was 1,572,934, 

involving 1,469,885 unique people. 

Outcomes

We analysed emergency hospital admissions and emergency department 

attendances that occurred in the year after each delivery. These events were 

identified in the HES APC and ECDS datasets respectively (see Table A1).

Emergency admissions are those where a patient is admitted to a hospital bed 

at short notice because of a pressing clinical need. Most of these admissions 

follow on from an attendance at the emergency department. The majority 

of emergency department visits, however, end with the individual not being 

admitted but being discharged home.

Where a woman or other person who gave birth experienced one or more 

of either of these outcomes, we refer to them as having had a ‘postnatal 

emergency hospital contact’. 



43Who needs emergency care in the year after giving birth? 

31 42

Given pregnancy’s extensive physiological effects, we included all attendances 

and admissions following delivery, whatever the reason for the visit. 

Note that all information and outcomes examined in this study related solely 

to the care of the woman or other person who gave birth, and not to the baby.

Logistic regression independent variables

Ethnicity and deprivation

We used 16 categories of ethnic groups in our analysis of ethnicity and 

deprivation. We applied a rules-based method to scan through previous 

hospital records to improve the quality and completeness of ethnicity data. 

Further details can be found in Appendix B. 

For area-level socioeconomic deprivation, we used the Index of Multiple 

Deprivation (IMD) 2025, mapped to area of residence.12 Looking at data just 

one year before and after delivery, we carried out a similar improvement 

process as noted above, using previous records to reduce missing or invalid 

area codes (see Appendix B). 

The IMD ranks all English areas into percentiles of socioeconomic deprivation. 

For our analysis we converted this into a binary deprivation measure defining 

two characteristic groups: 

•	 people resident in the most deprived quintile or 20% (the most 

deprived areas)

•	 people resident in all other areas (less deprived areas). 

In our logistic regression models, we modelled ethnicity and deprivation 

jointly by including an interaction between both variables, creating 32 

ethnicity–deprivation groups. This approach allowed us to examine ethnic 

differences in outcomes within a socioeconomic context, rather than 

considering ethnicity and deprivation in isolation.
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Appendix C includes further information on different patterns of deprivation 

within the analysis cohort by ethnic group. 

Age

We defined age as age at the time of admission for delivery. We categorised 

age into five-year age bands, with the exceptions of one category for those 

aged under 20 and one for those aged 50 and over. 

Previously recorded deliveries

We included an explanatory factor to document whether each delivery had 

been preceded in the previous 10 years by one or more deliveries, as recorded 

in HES APC data.* 

We categorised previously recorded deliveries into one of three groups:

•	 no previously recorded deliveries (47.5%)

•	 one or two previously recorded deliveries, or with a previous delivery 

indicated (49.5%)

•	 three or more previously recorded deliveries (3.0%).

A small number of individuals had no previous deliveries directly recorded 

but did have operation or diagnosis codes that indicated a previous delivery. 

We included these individuals (5% of the analysis group) in the second group 

listed above. 

Previous severe maternal morbidity events

‘Severe maternal morbidity’ refers to unexpected and potentially 

life-threatening complications of labour and delivery, which often result 

in health consequences in the longer or shorter term (see Appendix D for 

definitions).40 Because these events occur during or after delivery and may 

lie on the causal pathway to postnatal emergency contacts, severe maternal 

*	 This variable does not, therefore, account for any deliveries that may have occurred outside England.
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morbidity events that occurred during the analysis’s 1.57 million deliveries 

were not included as model predictors. However, a history of severe events 

in previous pregnancies (at least 168 days before each delivery) was included 

as an explanatory factor. A total of 0.6% of deliveries had a history of a severe 

maternal morbidity event during a previous delivery.

Common health diagnoses

By reviewing inpatient hospital records for the five years before delivery, we 

identified whether women who gave birth had been previously diagnosed with 

six of the most common conditions. These conditions were:

•	 mental health condition

•	 obesity

•	 substance misuse (active or historical)

•	 diabetes (of all types, including previous gestational diabetes)

•	 obstructive or restrictive lung disorder

•	 hypertension (of all types, including previous gestational hypertension).

More information on these diagnosis groups can be found in Appendix D.

For each set of diagnoses we identified four mutually exclusive categories, 

based on whether and when they had been recorded in hospital inpatient 

records. These were as follows: 

•	 diagnosis not recorded

•	 diagnosis recorded before pregnancy (40 weeks or more before 

the delivery)

•	 diagnosis recorded during pregnancy or delivery (fewer than 40 weeks 

before delivery to the delivery)

•	 diagnosis recorded both before and during pregnancy or delivery.
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Other health diagnoses

The models in this analysis also controlled for less common diagnoses, grouped 

as follows:

•	 inflammatory bowel conditions

•	 Covid-19

•	 reproductive conditions

•	 vascular conditions

•	 heart disease

•	 liver disease and failure

•	 other conditions. 

Further details of these conditions can be found in Appendix D.
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Appendix B: Ethnicity 
and area of residence 
reallocation

Ethnicity reallocation

To improve the quality of ethnicity classifications in our analysis of women 

who gave birth, we used a rule-based reallocation algorithm, which combined 

information across inpatient, outpatient and emergency care records from 

April 2012 to the delivery date itself. This was based on an approach that the 

Office for Health Improvement and Disparities has applied41 and the Nuffield 

Trust has previously used for other research (see, for example, The Elective 

Care Backlog and Ethnicity42).

This appendix describes how ethnicity data was extracted, combined and 

resolved where inconsistencies occurred.

First, individuals with just one ethnicity code recorded across all of their 

records retained that code, regardless of whether that code was ‘not known’, 

‘not stated’ or missing.

Next, for individuals with multiple and different ethnicity codes recorded, 

we applied a hierarchy to remove less informative or non-specific codes. The 

following codes were stripped out sequentially:

•	 ‘not known’

•	 ‘not stated’

•	 ‘other ethnic group’.

After each removal step, we recalculated ethnicity counts. If only one ethnicity 

code remained for an individual, we assigned that code to them.
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Following this process, some people still had multiple ethnicity codes. 

For these individuals, we identified their modal ethnicity code across 

different settings. 

•	 First, we looked at inpatient admissions – selecting the ethnicity that 

appeared the most often in inpatient records. If there was a tie, the 

individual moved to the next step.

•	 Next, we considered attended outpatient appointments. Again, if a tie 

remained, the process continued.

•	 As a final step, we looked at emergency care attendances, applying the 

same logic.

We did not consider outpatient records where the individual did not attend as 

we regard them as less reliable indicators of recorded ethnicity.

A small number of individuals still had multiple and different ethnicities 

recorded after the preceding steps. Some discrepancies in ethnicity were from 

within the same broad ethnic group (White, Mixed, Asian, Black and Other) 

and some were from different broad ethnic groups.

Where an individual’s remaining ethnicity codes fell into different broad 

groups, we applied the final ethnicity at random.

Where an individual’s remaining ethnicity codes fell within the same broad 

group, we removed less specific codes (for example, ‘any other White 

background’ or ‘any other Asian background)’ in favour of a specific code. We 

broke any remaining ties at this point.

The ethnicity reallocation process is summarised in Figure B1.
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Figure B1: The ethnicity reallocation process

Patient has one 
ethnicity recorded

Yes, retain (47%)

No: cut 
observations with 

code 99: 
‘Not known’ or X

Retain patients with 
one remaining 

ethnicity code (15%)

Cut observations 
with code Z: 
‘Not stated’

Retain patients with 
one remaining 
ethnicity code 

(23%)

Cut observations 
with code S: ‘Any 

other ethnic  group’

Retain patients with 
one remaining 

ethnicity code (4%)

Select modal 
inpatient code

Retain modal code 
(10%)

Tied: select 
modal attended 
outpatient code

Retain modal code 
(1%)

Tied: select modal 
emergency 

department code

Tie in different 
category: assign 

randomly

Retain modal code 
(<1%)

Tie in same 
category: cut codes 

C, G, L and P

This process resulted in the number of people with a detailed ethnicity 

category increasing in all ethnic groups, and the proportion with an unknown 

ethnic group decreasing from 7% to 3% (see Table B1). Where ethnicity was 

inconsistently coded across multiple records for the same individual, we used 

an algorithm to correct for this. 

The resulting improvement in ethnicity coding data (including the increased 

sample sizes for smaller ethnic groups) allowed us to use all 16 detailed ethnic 

categories in the analysis without needing to aggregate into broader categories 

(such as Black, White or Asian). 
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Table B1: Summary of ethnicity groups recorded for the analysis cohort, before 
reallocation and after it

Coded ethnic groups
Before reallocation  

(% of cohort)
After reallocation  

(% of cohort)

White 67.9 71.7

British 56.9 59.5

Irish 0.5 0.6

Any other White background 10.5 11.7

Mixed 2.4 2.6

White and Black Caribbean 0.7 0.7

White and Black African 0.3 0.4

White and Asian 0.5 0.5

Any other mixed background 0.9 1.0

Asian 13.2 14.3

Indian 4.1 4.3

Pakistani 4.5 4.7

Bangladeshi 1.7 1.8

Any other Asian background 2.9 3.4

Black 5.4 6.0

Caribbean 0.9 1.0

African 3.7 4.1

Any other Black background 0.8 0.9

Other ethnic group 4.3 2.8

Chinese 0.6 0.6

Any other ethnic group 3.7 2.2

Unknown 6.7 2.6

Not stated or not known 6.7 2.6
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Area of residence reallocation 

We used Lower layer Super Output Area (LSOA) level area of residence data to 

map Index of Multiple Deprivation (IMD) 2025 deprivation quintiles. 

Approximately 5% of deliveries were missing information on the LSOA of 

residence. We matched delivery records with missing LSOAs to outpatient, 

inpatient and emergency care records for the same individual, provided that 

these records were within one year before or after the delivery date, and had a 

recorded LSOA in England.

For each set of combined matches, we ordered them according to their 

record-date distance from the delivery date and selected the closest 

available LSOA. 
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Appendix C: 
Deprivation patterns by 
ethnic group 

For the analysis cohort, there were very different patterns of deprivation by 

ethnic group (see Figure C1). For example, around half of Pakistani (53%) and 

Bangladeshi (49%) women who gave birth lived in the most deprived quintile 

areas, compared with 26% overall. In contrast, only 14% of Chinese women 

who gave birth lived in the most deprived quintile areas.

Note that our approach to categorising deprivation – into only two groups: 

the most deprived quintile versus all others – may mean that the latter group 

especially had very different distributions of deprivation when comparing 

different ethnic groups. For example, among the Bangladeshi group, more 

than 60% in the ‘less deprived’ category (quintiles 2 to 5) lived in the second 

most deprived quintile areas, while less than 25% of the ‘less deprived’ White 

British group lived in these areas. 

One implication of this approach is that our models do not take account of 

some of the different relative distributions of deprivation. For those living 

in less deprived areas, resulting odds ratios may have been higher than they 

otherwise might have been for ethnic groups where there was a skew to living 

in more deprived areas. 
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Figure C1: The proportion of deliveries in the analysis cohort, by Index of Multiple 
Deprivation (IMD) deprivation quintile and ethnic group
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Appendix D: Diagnosis 
group and severe 
maternal morbidity 
marker definitions 

Diagnosis groups

We assigned diagnosis groups to each delivery by scanning for diagnoses 

recorded against previous inpatient episodes in the Hospital Episode 

Statistics Admitted Patient Care (HES APC) dataset. We included primary 

and secondary diagnoses from five years before the delivery event, up to and 

including the event. 

We based our diagnosis groups on those that Geddes-Barton and colleagues 

used in their 2024 paper on the association between deprivation, ethnicity 

and postnatal health outcomes,8 specifically those outlined in Table S2 of the 

supplementary information.43 

We made some additions to existing groups (to include gestational diabetes 

and gestational hypertension diagnoses) and added Covid-19 and sickle cell 

disorder group codes. 

Table D1 summarises how we regrouped and amended the Geddes-Barton 

diagnosis groups. 
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Table D1: Summary of the diagnosis groups we used

Our analysis 
diagnosis group

Included groups from the 
Geddes-Barton list 

Changes we made

Mental health •	 Mental health conditions/
behavioural disorders 
(all listed)

Obesity •	 Obesity

Substance misuse 
(active or historical)

•	 Substance misuse 
(all listed)

Diabetes •	 Diabetes We added ICD-10 codes O242, O244 and O249:
•	 O242: diabetes mellitus in pregnancy: 

pre-existing malnutrition-related 
diabetes mellitus

•	 O244: diabetes mellitus arising in pregnancy
•	 O249: diabetes mellitus in pregnancy, 

unspecified

Lung conditions •	 Obstructive lung disorders 
– cystic fibrosis

•	 Restrictive lung disorders
•	 Obstructive lung disorders

Hypertension •	 Hypertension We added ICD-10 codes starting O10, O11, O13 
and O16:
•	 O10: pre-existing hypertension complicating 

pregnancy, childbirth and the puerperium
•	 O11: pre-eclampsia superimposed on chronic 

hypertension
•	 O13: gestational [pregnancy-induced] 

hypertension
•	 O16: unspecified maternal hypertension

Inflammatory bowel 
conditions

•	 Inflammatory bowel 
disease

•	 Inflammatory bowel 
syndrome

Covid-19 •	 [none] We added ICD-10 codes U071 and U072 for 
Covid-19:
•	 U071: emergency use of U07.1
•	 U072: emergency use of U07.2

Reproductive 
conditions

•	 Fibroids
•	 Endometriosis

Vascular conditions •	 Cerebrovascular disease
•	 Thrombophilia and 

thromboembolic disease

We added sickle-cell disorder ICD-10 codes 
starting D57:
•	 D57: sickle-cell disorders
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Our analysis 
diagnosis group

Included groups from the 
Geddes-Barton list 

Changes we made

Heart disease •	 Heart disease – ischaemic
•	 Heart disease – heart 

failure and cardiomyopathy
•	 Heart disease – congenital
•	 Heart disease – valve

Liver disease 
and failure

•	 Alcohol-related liver 
disease

•	 Cirrhosis and liver failure
•	 Other liver disease

Other conditions •	 Cancer
•	 Chronic kidney disease
•	 Coeliac
•	 Epilepsy
•	 Fibromyalgia
•	 Infective hepatitis
•	 Polyarthropathies
•	 Psoriasis and eczema
•	 Thyroid disease
•	 Transplant
•	 Post-viral and 

related fatigue

Note: ICD-10 is the International Classification of Diseases 10th Revision, published by the 

World Health Organization.
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Severe maternal morbidity marker 

We defined ‘severe maternal morbidity’ markers by scanning for specific 

diagnosis and procedure codes recorded on previous delivery events. We used 

the codes outlined in Geddes-Barton and colleagues’ 2024 paper mentioned 

above (Table S1 of the supplementary information). These markers are listed 

in Table D2. 

Table D2: Summary of severe morbidity events by code type

Code type Severe morbidity marker

Defined by diagnosis Acute abdomen
Acute psychosis
Acute renal failure
Cardiac arrest/failure or infarction
Cerebral oedema/coma
Cerebral venous thrombosis
Cerebrovascular accident
Disseminated intravascular coagulation
Eclampsia
Major complications of anaesthesia 
Obstetric embolism (including amniotic embolism) 
Sepsis
Shock
Sickle-cell anaemia with crisis
Status asthmaticus
Status epilepticus
Uterine rupture

Defined by procedure Assisted ventilation including tracheostomy
Curettage in combination with a general anaesthetic
Dialysis
Evacuation of haematoma
Hysterectomy
Procedures to reduce blood flow to uterus
Re-closure of disrupted caesarean section wound
Repair of bladder or cystostomy
Repair of intestine
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Appendix E: Rates of 
postnatal emergency 
events compared with 
rates of emergency 
care use among the 
general population

Using the Emergency Care Data Set (ECDS) and Hospital Episode Statistics 

Admitted Patient Care (HES APC) data for 2022/23, alongside mid-year 

estimates of the population in 2022 from the Office for National Statistics 

(ONS), we estimated the proportion of women in England of each year of age 

who had at least one emergency department visit or at least one emergency 

admission (see Figures E1 and E2). Figure E1 also includes similar information 

derived from published ONS data (covering the period March 2021 to 

March 2022).44 

Overlaid on the charts are the equivalent figures from our analysis cohort. 

Crudely, for the youngest individual age years in the analysis cohort (low to 

mid 20s), rates of emergency department visits and emergency admissions 

appeared to be higher than in the general population. For older ages, rates 

were comparable or lower.



59Who needs emergency care in the year after giving birth? 

31 42

Figure E1: Proportion of women with at least one emergency department visit in 
2022/23, by age
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Figure E2: Proportion of women with at least one emergency admission in 2022/23, 
by age
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Appendix F: Detailed 
characteristics of, and 
postnatal outcomes for, 
the analysis cohort

Table F1: Detailed characteristics of, and postnatal outcomes for, the analysis cohort

Characteristic subgroup

Number of 
deliveries 
in group 
(% of all)

Number with at least one postnatal 
emergency contact

(% of total subgroup deliveries)

Any 
emergency 

contact

Emergency 
admission

Emergency 
department 

visit

ALL 1,572,934 (100%) 349,717 (22.2%) 98,698 (6.3%) 332,467 (21.1%)

Ethnic group only

White British 935,304 (59.5%) 213,938 (22.9%) 65,565 (7.0%) 202,350 (21.6%)

White Irish 8,690 (0.6%) 1,878 (21.6%) 490 (5.6%) 1,791 (20.6%)

Any other White background 184,145 (11.7%) 35,603 (19.3%) 7,939 (4.3%) 34,396 (18.7%)

Mixed White and 
Black Caribbean 

11,012 (0.7%) 2,939 (26.7%) 811 (7.4%) 2,813 (25.5%)

Mixed White and 
Black African 

5,661 (0.4%) 1,357 (24.0%) 348 (6.1%) 1,308 (23.1%)

Mixed White and Asian 7,613 (0.5%) 1,659 (21.8%) 456 (6.0%) 1,576 (20.7%)

Any other mixed background 16,346 (1.0%) 3,904 (23.9%) 948 (5.8%) 3,766 (23.0%)

Asian Indian 68,284 (4.3%) 13,250 (19.4%) 3,212 (4.7%) 12,671 (18.6%)

Asian Pakistani 74,575 (4.7%) 18,866 (25.3%) 5,407 (7.3%) 17,760 (23.8%)

Asian Bangladeshi 28,326 (1.8%) 6,720 (23.7%) 1,371 (4.8%) 6,475 (22.9%)

Any other Asian background 53,896 (3.4%) 12,127 (22.5%) 2,853 (5.3%) 11,665 (21.6%)

Black Caribbean 14,992 (1.0%) 4,083 (27.2%) 979 (6.5%) 3,988 (26.6%)

Black African 63,815 (4.1%) 16,267 (25.5%) 4,056 (6.4%) 15,711 (24.6%)

Any other Black background 14,786 (0.9%) 4,100 (27.7%) 1,011 (6.8%) 3,959 (26.8%)

Chinese 9,987 (0.6%) 1,398 (14.0%) 297 (3.0%) 1,315 (13.2%)

Any other ethnic group 34,665 (2.2%) 6,710 (19.4%) 1,624 (4.7%) 6,388 (18.4%)

Unknown 40,837 (2.6%) 4,918 (12.0%) 1,331 (3.3%) 4,535 (11.1%)
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Characteristic subgroup

Number of 
deliveries 
in group 
(% of all)

Number with at least one postnatal 
emergency contact

(% of total subgroup deliveries)

Any 
emergency 

contact

Emergency 
admission

Emergency 
department 

visit

Deprivation quintile only

1 – most deprived 405,853 (25.8%) 110,871 (27.3%) 31,381 (7.7%) 106,113 (26.1%)

2 342,268 (21.8%) 79,881 (23.3%) 21,602 (6.3%) 76,498 (22.4%)

3 303,962 (19.3%) 63,720 (21.0%) 17,969 (5.9%) 60,371 (19.9%)

4 284,143 (18.1%) 54,367 (19.1%) 15,837 (5.6%) 51,224 (18.0%)

5 – least deprived 236,708 (15.0%) 40,878 (17.3%) 11,909 (5.0%) 38,261 (16.2%)

Ethnicity–deprivation group

Less deprived and 

White British 739,513 (47.0%) 155,142 (21.0%) 47,118 (6.4%) 146,155 (19.8%)

White Irish 7,285 (0.5%) 1,441 (19.8%) 374 (5.1%) 1,364 (18.7%)

Any other White background 138,081 (8.8%) 25,027 (18.1%) 5,681 (4.1%) 24,115 (17.5%)

Mixed White and Black 
Caribbean 

7,428 (0.5%) 1,854 (25.0%) 491 (6.6%) 1,776 (23.9%)

Mixed White and 
Black African 

3,676 (0.2%) 862 (23.4%) 230 (6.3%) 831 (22.6%)

 Mixed White and Asian 5,693 (0.4%) 1,105 (19.4%) 307 (5.4%) 1,052 (18.5%)

 Any other mixed background 11,649 (0.7%) 2,565 (22.0%) 612 (5.3%) 2,461 (21.1%)

 Asian Indian 51,413 (3.3%) 9,477 (18.4%) 2,314 (4.5%) 9,038 (17.6%)

 Asian Pakistani 35,154 (2.2%) 8,311 (23.6%) 2,201 (6.3%) 7,894 (22.5%)

 Asian Bangladeshi 14,434 (0.9%) 3,313 (23.0%) 673 (4.7%) 3,197 (22.1%)

 Any other Asian background 37,826 (2.4%) 7,861 (20.8%) 1,863 (4.9%) 7,548 (20.0%)

 Black Caribbean 9,535 (0.6%) 2,450 (25.7%) 601 (6.3%) 2,388 (25.0%)

 Black African 36,484 (2.3%) 8,954 (24.5%) 2,263 (6.2%) 8,633 (23.7%)

 Any other Black background 9,096 (0.6%) 2,410 (26.5%) 585 (6.4%) 2,327 (25.6%)

 Chinese 8,611 (0.5%) 1,144 (13.3%) 242 (2.8%) 1,076 (12.5%)

 Any other ethnic group 21,630 (1.4%) 3,774 (17.4%) 902 (4.2%) 3,598 (16.6%)

 Unknown 29,573 (1.9%) 3,156 (10.7%) 860 (2.9%) 2,901 (9.8%)

Most deprived and

 White British 195,791 (12.4%) 58,796 (30.0%) 18,447 (9.4%) 56,195 (28.7%)

 White Irish 1,405 (0.1%) 437 (31.1%) 116 (8.3%) 427 (30.4%)

 Any other White background 46,064 (2.9%) 10,576 (23.0%) 2,258 (4.9%) 10,281 (22.3%)

Mixed White and 
Black Caribbean 

3,584 (0.2%) 1,085 (30.3%) 320 (8.9%) 1,037 (28.9%)

Mixed White and 
Black African 

1,985 (0.1%) 495 (24.9%) 118 (5.9%) 477 (24.0%)

 Mixed White and Asian 1,920 (0.1%) 554 (28.9%) 149 (7.8%) 524 (27.3%)

 Any other mixed background 4,697 (0.3%) 1,339 (28.5%) 336 (7.2%) 1,305 (27.8%)
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Characteristic subgroup

Number of 
deliveries 
in group 
(% of all)

Number with at least one postnatal 
emergency contact

(% of total subgroup deliveries)

Any 
emergency 

contact

Emergency 
admission

Emergency 
department 

visit

 Asian Indian 16,871 (1.1%) 3,773 (22.4%) 898 (5.3%) 3,633 (21.5%)

 Asian Pakistani 39,421 (2.5%) 10,555 (26.8%) 3,206 (8.1%) 9,866 (25.0%)

 Asian Bangladeshi 13,892 (0.9%) 3,407 (24.5%) 698 (5.0%) 3,278 (23.6%)

 Any other Asian background 16,070 (1.0%) 4,266 (26.5%) 990 (6.2%) 4,117 (25.6%)

 Black Caribbean 5,457 (0.3%) 1,633 (29.9%) 378 (6.9%) 1,600 (29.3%)

 Black African 27,331 (1.7%) 7,313 (26.8%) 1,793 (6.6%) 7,078 (25.9%)

 Any other Black background 5,690 (0.4%) 1,690 (29.7%) 426 (7.5%) 1,632 (28.7%)

Chinese 1,376 (0.1%) 254 (18.5%) 55 (4.0%) 239 (17.4%)

Any other ethnic group 13,035 (0.8%) 2,936 (22.5%) 722 (5.5%) 2,790 (21.4%)

Unknown 11,264 (0.7%) 1,762 (15.6%) 471 (4.2%) 1,634 (14.5%)

Age

Under 20 38,116 (2.4%) 14,743 (38.7%) 4,208 (11.0%) 14,332 (37.6%)

20–24 191,003 (12.1%) 59,421 (31.1%) 17,113 (9.0%) 57,128 (29.9%)

25–29 415,824 (26.4%) 99,716 (24.0%) 28,599 (6.9%) 95,029 (22.9%)

30–34 544,288 (34.6%) 105,650 (19.4%) 29,483 (5.4%) 99,839 (18.3%)

35–39 311,416 (19.8%) 56,618 (18.2%) 15,499 (5.0%) 53,309 (17.1%)

40–44 68,282 (4.3%) 12,769 (18.7%) 3,592 (5.3%) 12,078 (17.7%)

45–49 3,698 (0.2%) 734 (19.8%) 187 (5.1%) 690 (18.7%)

50+ 307 (0.0%) 66 (21.5%) 17 (5.5%) 62 (20.2%)

Previous recorded delivery

0  746,574 (47.5%)  160,807 (21.5%) 44,345 (5.9%) 152,711 (20.4%)

1–2 or previously indicated  779,237 (49.5%)  175,494 (22.5%) 50,136 (6.4%) 166,934 (21.4%)

3 or more 47,123 (3.0%) 13,416 (28.5%) 4,217 (8.9%) 12,822 (27.2%)

Severe maternal morbidity event recorded during previous delivery

Yes  9,156 (0.6%)  2,407 (26.3%)  770 (8.4%)  2,288 (25.0%)

No  1,563,778 (99.4%)  347,310 (22.2%)  97,928 (6.3%)  330,179 (21.1%)

Diagnosis groups (common, any time)

Mental health – yes 432,327 (27.5%) 128,559 (29.7%) 40,806 (9.4%) 122,502 (28.3%)

Mental health – no 1,140,607 (72.5%) 221,158 (19.4%) 57,892 (5.1%) 209,965 (18.4%)

Obesity – yes 429,663 (27.3%) 114,111 (26.6%) 35,633 (8.3%) 108,550 (25.3%)

Obesity – no 1,143,271 (72.7%) 235,606 (20.6%) 63,065 (5.5%) 223,917 (19.6%)

Substance misuse – yes 298,670 (19.0%) 83,618 (28.0%) 26,354 (8.8%) 79,791 (26.7%)

Substance misuse – no 1,274,264 (81.0%) 266,099 (20.9%) 72,344 (5.7%) 252,676 (19.8%)

Diabetes – yes 205,309 (13.1%) 52,151 (25.4%) 15,651 (7.6%) 49,633 (24.2%)

Diabetes – no 1,367,625 (86.9%) 297,566 (21.8%) 83,047 (6.1%) 282,834 (20.7%)
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Characteristic subgroup

Number of 
deliveries 
in group 
(% of all)

Number with at least one postnatal 
emergency contact

(% of total subgroup deliveries)

Any 
emergency 

contact

Emergency 
admission

Emergency 
department 

visit

Lung conditions – yes 180,742 (11.5%) 53,983 (29.9%) 17,443 (9.7%) 51,385 (28.4%)

Lung conditions – no 1,392,192 (88.5%) 295,734 (21.2%) 81,255 (5.8%) 281,082 (20.2%)

Hypertension – yes 118,849 (7.6%) 29,292 (24.6%) 9,204 (7.7%) 27,720 (23.3%)

Hypertension – no 1,454,085 (92.4%) 320,425 (22.0%) 89,494 (6.2%) 304,747 (21.0%)

Diagnosis groups (common, by time period)

Mental health – no record 1,140,607 (72.5%) 221,158 (19.4%) 57,892 (5.1%) 209,965 (18.4%)

Mental health – yes, 
before only

53,090 (3.4%) 15,617 (29.4%) 4,895 (9.2%) 14,866 (28.0%)

Mental health – yes, 
during only

258,895 (16.5%) 68,869 (26.6%) 20,265 (7.8%) 65,568 (25.3%)

Mental health – yes, before 
and during

120,342 (7.7%) 44,073 (36.6%) 15,646 (13.0%) 42,068 (35.0%)

Obesity – no record 1,143,271 (72.7%) 235,606 (20.6%) 63,065 (5.5%) 223,917 (19.6%)

Obesity – yes, before only 29,763 (1.9%) 8,235 (27.7%) 2,567 (8.6%) 7,848 (26.4%)

Obesity – yes, during only 299,873 (19.1%) 75,906 (25.3%) 22,917 (7.6%) 72,202 (24.1%)

Obesity – yes, before 
and during

100,027 (6.4%) 29,970 (30.0%) 10,149 (10.1%) 28,500 (28.5%)

Substance misuse – no record 1,274,264 (81%) 266,099 (20.9%) 72,344 (5.7%) 252,676 (19.8%)

Substance misuse – yes, 
before only

69,592 (4.4%) 21,412 (30.8%) 7,030 (10.1%) 20,420 (29.3%)

Substance misuse – yes, 
during only

177,883 (11.3%) 44,898 (25.2%) 13,194 (7.4%) 42,803 (24.1%)

Substance misuse – yes, 
before and during

51,195 (3.3%) 17,308 (33.8%) 6,130 (12.0%) 16,568 (32.4%)

Diabetes – no record 1,367,625 (86.9%) 297,566 (21.8%) 83,047 (6.1%) 282,834 (20.7%)

Diabetes – yes, before only 16,788 (1.1%) 4,333 (25.8%) 1,282 (7.6%) 4,121 (24.5%)

Diabetes – yes, during only 152,465 (9.7%) 37,325 (24.5%) 10,847 (7.1%) 35,532 (23.3%)

Diabetes – yes, before 
and during

36,056 (2.3%) 10,493 (29.1%) 3,522 (9.8%) 9,980 (27.7%)

Lung conditions – no record 1,392,192 (88.5%) 295,734 (21.2%) 81,255 (5.8%) 281,082 (20.2%)

Lung conditions – yes, 
before only

30,360 (1.9%) 8,861 (29.2%) 2,811 (9.3%) 8,428 (27.8%)

Lung conditions – yes, 
during only

82,971 (5.3%) 21,668 (26.1%) 6,370 (7.7%) 20,600 (24.8%)

Lung conditions – yes, before 
and during

67,411 (4.3%) 23,454 (34.8%) 8,262 (12.3%) 22,357 (33.2%)

Hypertension – no record 1,454,085 (92.4%) 320,425 (22.0%) 89,494 (6.2%) 304,747 (21.0%)
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Characteristic subgroup

Number of 
deliveries 
in group 
(% of all)

Number with at least one postnatal 
emergency contact

(% of total subgroup deliveries)

Any 
emergency 

contact

Emergency 
admission

Emergency 
department 

visit

Hypertension – yes, 
before only

24,139 (1.5%) 6,034 (25.0%) 1,887 (7.8%) 5,713 (23.7%)

Hypertension – yes, 
during only

82,280 (5.2%) 19,637 (23.9%) 6,046 (7.3%) 18,590 (22.6%)

Hypertension – yes, before 
and during

12,430 (0.8%) 3,621 (29.1%) 1,271 (10.2%) 3,417 (27.5%)

Diagnosis groups (other, any time, yes subgroups only)

Other conditions 112,655 (7.2%) 31,293 (27.8%) 10,303 (9.1%) 29,618 (26.3%)

Inflammatory bowel 
conditions

63,263 (4.0%) 19,170 (30.3%) 6,954 (11.0%) 18,033 (28.5%)

Covid-19 47,824 (3.0%) 14,585 (30.5%) 4,956 (10.4%) 13,891 (29.0%)

Reproductive conditions 43,014 (2.7%) 12,333 (28.7%) 4,304 (10.0%) 11,603 (27.0%)

Vascular conditions 27,613 (1.8%) 8,357 (30.3%) 2,923 (10.6%) 7,910 (28.6%)

Heart disease 8,962 (0.6%) 3,063 (34.2%) 1,193 (13.3%) 2,902 (32.4%)

Liver disease and failure 1,028 (0.1%) 416 (40.5%) 204 (19.8%) 392 (38.1%)
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Appendix G: Logistic 
regression model outputs: 
adjusted odds ratios and 
95% confidence limits

Table G1: Logistic regression model outputs: adjusted odds ratios (aOR) and 95% confidence 
limits (CLs)

Postnatal outcome

Any emergency 
contact

Emergency 
admission

Emergency 
department visit

aOR
Lower 

CL
Upper 

CL
aOR

Lower 
CL

Upper 
CL

aOR
Lower 

CL
Upper 

CL
Ethnicity–deprivation group
Less deprived and 
White British 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
White Irish 1.08 1.02 1.15 0.94 0.84 1.04 1.09 1.03 1.16
Any other White background 1.02 1.01 1.04 0.79 0.77 0.82 1.06 1.04 1.07
Mixed White and Black 
Caribbean 

1.14 1.08 1.20 0.94 0.85 1.03 1.16 1.10 1.23

Mixed White and 
Black African 

1.27 1.18 1.38 1.08 0.94 1.23 1.31 1.21 1.42

Mixed White and Asian 1.03 0.97 1.11 0.96 0.86 1.08 1.05 0.98 1.13
Any other mixed background 1.18 1.12 1.23 0.90 0.83 0.98 1.20 1.15 1.26
Asian Indian 1.11 1.08 1.13 0.92 0.88 0.96 1.13 1.10 1.16
Asian Pakistani 1.36 1.32 1.39 1.17 1.12 1.22 1.37 1.33 1.41
Asian Bangladeshi 1.28 1.23 1.34 0.84 0.77 0.91 1.32 1.27 1.38
Any other Asian background 1.24 1.21 1.28 0.98 0.94 1.03 1.28 1.25 1.31
Black Caribbean 1.28 1.22 1.34 0.93 0.85 1.01 1.34 1.28 1.40
Black African 1.45 1.42 1.49 1.12 1.08 1.18 1.50 1.46 1.54
Any other Black background 1.49 1.42 1.57 1.07 0.98 1.17 1.54 1.47 1.62
Chinese 0.82 0.77 0.88 0.62 0.55 0.71 0.83 0.78 0.89
Any other ethnic group 1.00 0.96 1.04 0.83 0.78 0.89 1.02 0.98 1.06
Unknown 0.55 0.53 0.57 0.56 0.52 0.60 0.54 0.52 0.56
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Postnatal outcome

Any emergency 
contact

Emergency 
admission

Emergency 
department visit

aOR
Lower 

CL
Upper 

CL
aOR

Lower 
CL

Upper 
CL

aOR
Lower 

CL
Upper 

CL
Most deprived and 

White British 1.29 1.28 1.31 1.22 1.20 1.25 1.30 1.28 1.32

White Irish 1.60 1.42 1.79 1.24 1.02 1.51 1.66 1.48 1.87

Any other 
White background

1.22 1.19 1.25 0.86 0.82 0.90 1.27 1.24 1.30

Mixed White and 
Black Caribbean 

1.32 1.22 1.42 1.14 1.02 1.28 1.33 1.23 1.43

Mixed White and 
Black African 

1.34 1.21 1.49 0.99 0.82 1.20 1.38 1.24 1.53

Mixed White and Asian 1.53 1.38 1.69 1.25 1.05 1.48 1.52 1.37 1.68

Any other 
mixed background

1.49 1.40 1.59 1.14 1.01 1.27 1.55 1.45 1.65

Asian Indian 1.34 1.29 1.39 1.06 0.99 1.13 1.38 1.33 1.43

Asian Pakistani 1.55 1.51 1.58 1.49 1.43 1.55 1.52 1.48 1.56

Asian Bangladeshi 1.40 1.34 1.45 0.91 0.84 0.98 1.43 1.38 1.49

Any other Asian background 1.60 1.54 1.66 1.16 1.09 1.24 1.64 1.58 1.70

Black Caribbean 1.54 1.45 1.64 1.01 0.90 1.12 1.62 1.52 1.72

Black African 1.64 1.60 1.69 1.22 1.16 1.28 1.70 1.65 1.75

Any other Black background 1.73 1.64 1.84 1.27 1.15 1.40 1.78 1.68 1.89

Chinese 1.14 0.99 1.31 0.84 0.64 1.10 1.14 0.99 1.32

Any other ethnic group 1.26 1.21 1.31 1.04 0.97 1.13 1.27 1.21 1.32

Unknown 0.78 0.74 0.82 0.76 0.69 0.83 0.77 0.73 0.81

Age

Under 20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

20–24 0.68 0.66 0.69 0.75 0.72 0.77 0.67 0.65 0.68

25–29 0.49 0.47 0.50 0.58 0.56 0.60 0.48 0.47 0.49

30–34 0.38 0.37 0.39 0.47 0.45 0.49 0.37 0.36 0.38

35–39 0.34 0.34 0.35 0.42 0.41 0.44 0.33 0.33 0.34

40–44 0.34 0.33 0.35 0.43 0.41 0.45 0.33 0.32 0.34

45–49 0.36 0.33 0.39 0.40 0.35 0.47 0.34 0.31 0.37

50+ 0.38 0.29 0.50 0.43 0.27 0.71 0.36 0.27 0.48

Previous recorded delivery

0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1–2, or previously indicated 1.04 1.03 1.04 1.00 0.99 1.02 1.04 1.03 1.05

3 or more 1.19 1.17 1.22 1.16 1.12 1.20 1.20 1.18 1.23
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Postnatal outcome

Any emergency 
contact

Emergency 
admission

Emergency 
department visit

aOR
Lower 

CL
Upper 

CL
aOR

Lower 
CL

Upper 
CL

aOR
Lower 

CL
Upper 

CL
Severe maternal morbidity event recorded during previous delivery

Yes 1.06 1.01 1.11 1.12 1.04 1.21 1.05 1.00 1.11

No 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Diagnosis groups 

Mental health – no record 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Mental health – yes, 
before only

1.46 1.43 1.49 1.46 1.41 1.51 1.46 1.43 1.49

Mental health – yes, 
during only

1.39 1.37 1.40 1.37 1.34 1.39 1.39 1.37 1.40

Mental health – yes, 
before and during

1.79 1.77 1.82 1.82 1.78 1.86 1.79 1.76 1.82

Obesity – no record 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Obesity – yes, before only 1.20 1.17 1.24 1.24 1.19 1.29 1.20 1.17 1.24

Obesity – yes, during only 1.22 1.21 1.24 1.30 1.28 1.32 1.22 1.21 1.24

Obesity – yes, before 
and during

1.26 1.24 1.28 1.36 1.33 1.39 1.26 1.24 1.28

Substance misuse – 
no record

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Substance misuse – yes, 
before only

1.22 1.20 1.24 1.25 1.22 1.28 1.22 1.20 1.24

Substance misuse – yes, 
during only

1.12 1.11 1.13 1.13 1.11 1.15 1.12 1.11 1.13

Substance misuse – yes, 
before and during

1.29 1.27 1.32 1.38 1.33 1.42 1.30 1.27 1.32

Diabetes – no record 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Diabetes – yes, before only 1.10 1.06 1.14 1.09 1.03 1.15 1.10 1.06 1.14

Diabetes – yes, during only 1.17 1.15 1.18 1.18 1.16 1.21 1.17 1.16 1.19

Diabetes – yes, before 
and during

1.25 1.22 1.28 1.35 1.30 1.40 1.25 1.22 1.28

Lung conditions, no record 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lung conditions – yes, 
before only

1.22 1.19 1.25 1.19 1.14 1.24 1.22 1.19 1.25

Lung conditions – yes, 
during only

1.22 1.20 1.24 1.20 1.17 1.24 1.22 1.20 1.24

Lung conditions – yes, 
before and during

1.45 1.43 1.48 1.46 1.43 1.50 1.45 1.42 1.47

Hypertension – no record 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hypertension – yes, 
before only

1.00 0.97 1.03 1.02 0.97 1.07 0.99 0.96 1.02
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Postnatal outcome

Any emergency 
contact

Emergency 
admission

Emergency 
department visit

aOR
Lower 

CL
Upper 

CL
aOR

Lower 
CL

Upper 
CL

aOR
Lower 

CL
Upper 

CL
Hypertension – yes, 
during only

1.07 1.05 1.09 1.14 1.10 1.17 1.06 1.05 1.08

Hypertension – yes, before 
and during

1.16 1.11 1.20 1.25 1.17 1.33 1.14 1.09 1.19

Other conditions – 
no record

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Other conditions – yes, 
before only

1.23 1.19 1.27 1.30 1.24 1.37 1.22 1.17 1.26

Other conditions – yes, 
during only

1.23 1.21 1.26 1.28 1.24 1.32 1.22 1.20 1.25

Other conditions – yes, 
before and during

1.40 1.37 1.44 1.50 1.45 1.55 1.38 1.35 1.42

Inflammatory bowel 
conditions – no

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Inflammatory bowel 
conditions – yes, 
before only

1.33 1.28 1.37 1.41 1.34 1.49 1.31 1.27 1.36

Inflammatory bowel 
conditions – yes, 
during only

1.23 1.20 1.26 1.33 1.28 1.38 1.21 1.18 1.24

Inflammatory bowel 
conditions – yes, before 
and during

1.50 1.44 1.55 1.75 1.67 1.84 1.45 1.40 1.50

Covid-19 – no 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Covid-19 – yes, before only 1.39 1.33 1.45 1.50 1.41 1.60 1.39 1.33 1.45

Covid-19 – yes, during only 1.29 1.26 1.32 1.40 1.35 1.45 1.28 1.25 1.31

Covid-19 – yes, before 
and during

1.88 1.45 2.44 2.65 1.95 3.60 1.78 1.37 2.32

Reproductive – no 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Reproductive – yes, 
before only

1.29 1.25 1.34 1.43 1.35 1.51 1.27 1.22 1.32

Reproductive – yes, 
during only

1.30 1.26 1.34 1.43 1.36 1.51 1.28 1.24 1.32

Reproductive – yes, before 
and during

1.51 1.44 1.59 1.83 1.71 1.96 1.46 1.39 1.54

Vascular – no 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Vascular – yes, before only 1.42 1.34 1.50 1.64 1.52 1.77 1.40 1.32 1.48

Vascular – yes, during only 1.29 1.24 1.34 1.49 1.40 1.57 1.27 1.22 1.31

Vascular – yes, 
before and during

1.33 1.25 1.40 1.70 1.57 1.84 1.29 1.22 1.36
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Postnatal outcome

Any emergency 
contact

Emergency 
admission

Emergency 
department visit

aOR
Lower 

CL
Upper 

CL
aOR

Lower 
CL

Upper 
CL

aOR
Lower 

CL
Upper 

CL
Heart disease – no 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Heart disease – yes, 
before only

1.48 1.37 1.61 1.59 1.42 1.79 1.47 1.35 1.60

Heart disease – yes, 
during only

1.51 1.42 1.61 1.79 1.63 1.97 1.47 1.38 1.57

Heart disease – yes, 
before and during

1.55 1.41 1.72 1.86 1.63 2.13 1.56 1.41 1.73

Liver disease and 
failure – no

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Liver disease and failure 
– yes, before only

1.58 1.30 1.92 2.07 1.64 2.62 1.57 1.29 1.90

Liver disease and failure 
– yes, during only

1.64 1.30 2.08 2.50 1.86 3.35 1.58 1.24 2.00

Liver disease and failure 
– yes, before and during

1.54 1.19 2.00 1.99 1.44 2.74 1.48 1.14 1.92
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