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https://www.statista.com/statistics/294590/average-age-of-mothers-uk/
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↑ Maternal comorbidities

Lee et al. BMC Preg Childbirth 2022:22;120
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What is severe maternal morbidity?



SMM Definition

“Unexpected, serious outcome of labour and delivery 
(such as severe hemorrhage, eclampsia, or sepsis)

that result in significant short or long-term consequences 
to a woman's health.”



Definitions differ

WHO ‘near miss’

Organ 
dysfunction

Relies on lab 
tests

CDC
(eg MI, AKI)

ICD10 codes

EMMOI

26 morbid events

CDC

21 indicators / 
procedures 
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↑ SMM 10/1000 
x 2000 mortality risk

Masterson JA et al. Anaesthesia 2022;77: 971-980



Tsamantioti E et al. AJOG 2026:234;1232-1255

SMM assoc with adverse pregnancy, delivery & 
offspring outcomes in subsequent pregnancy

Highest risk in prev ventilation, PET, severe mental health, 
surgical, CVS or cerebrovascular complications



SMM assoc with ↓incidence of subsequent birth

Swedish birth cohort
1,046,974 women
1999-2021

3.5% SMM

AdjHR 0.88 (087-0.89)

Tsamantioti E. JAMA 2025;333;(2):133-142

Greater reduction uterine rupture, CVS, 
cerebrovascular & severe mental health conditions



Can epidural analgesia 
protect against severe 
maternal morbidity??



“The patient in room 4 wants an epidural…”Who would you like to have the 
epidural?

27-year old prim

BMI 24

No significant PMH

Non-smoker

Normal pregnancy

Spont labour at 40 weeks

44-year old para 2 

BMI 45

PMH – asthma

Smoker

GDM + PET

Induced labour at 32 weeks gestation



Risk factors for severe morbidity

Masterson JA et al. Anaesthesia 2022;77: 971-980



BUT evidence limited…



Can epidural analgesia modify risk?



Guglielminotti J et al. JAMA Netw Open. 2022;5(2):e220137

Epidural assoc with ↓SMM in vaginal births

Adjusted OR 
(95% CI)

SMM 
(all women)

0.86 (0.82-0.90)

SMM  
(ethnic minority)

0.92 (0.78-0.87)

SMM 
(low risk)

0.93 (0.87-0.98)

SMM 
(high risk)

0.79 (0.74-0.85)

Studies including all delivery modes 
and postnatal period required



PPH

Epidural SMM

21% mediated through ↓risk of PPH

79%

21%

Guglielminotti J et al. JAMA Netw Open. 2022;5(2):e220137.



Epidural associated with ↓ odds of 
blood transfusion   

Findings most marked in caesarean deliveriesInterpretation limited by poor sensitivity of blood TF 
recording on birth certificates

Guglielminotti J et al. Anesthesiology. 2023;139(6):734-745.



A unique cohort linking mums, babies 
and all healthcare interactions

CHI 
number

Maternal 
health

ICU 
admission

SMR00

SMR01

Neonatal 
death 

Records

Childhood 
Outcomes

Prescription 
database

Deprivation 
indicses

Cancer 
Records

CHI 
number

SMR02

ICU 
admission

Maternal 
health

Deprivations 
indexes

Cancer 
Registry

Mental 
Health 

Records

Illicit drug 
use records

Prescription 
database

SMR01

SMR00 

Community
Health
Index

Maternal Health Data Offspring Health Data 

~2 million mother-infant pairs over 40 years with annual updates



Kearns et al. BMJ. 2024; 385:e077190 

“Indications” for epidural
ü CVS / Resp disease 
ü Pre-eclampsia
ü Previous caesarean
ü Breech 
ü Multiple pregnancy
ü Morbid obesity

SMM in 4.3 per 1000 pregnancies



Statistics

• Missing data – imputation

• Cluster robust Poisson regression modelling

• Adjustment for confounders using DAGs

• R Foundation for Statistical Computing



Kearns et al. BMJ. 2024; 385:e077190 

“Indications” for epidural
ü CVS / Resp disease 
ü Pre-eclampsia
ü Previous caesarean
ü Breech 
ü Multiple pregnancy
ü Morbid obesity

Adjusted RR 
(95% CI)

SMM 
(all women)

0.65 (0.50-0.85); 
p 0.001

SMM
(high-risk women)

0.50 (0.34 to 0.72); 
p <0.001

SMM
(premature)

0.53 (0.37 to 0.76); 
p <0.001

SMM in 4.3 per 1000 pregnanciesEpidural assoc with 35% ↓ risk SMM



Outcome Adjusted RR (95% CI); P value P-value for 
between 
subgroup 

difference
Medical indication

N = 77,439
No medical indication

N = 411,907
SMM 0.50 (0.34 to 0.72); <0.001 0.67 (0.43 to 1.03); 0.071 <0.0001

Preterm birth
N = 39,601

Term / post-term birth
N = 527,615

SMM 0.53 (0.37 to 0.76); <0.001 1.09 (0.98 to 1.21); 0.097 <0.0001

Medical indication and 
preterm birth

N = 12,797

No medical indication and 
term/post-term birth

N = 391,813
SMM 0.36 (0.24 to 0.53); <0.001 1.14 (0.99 to 1.31); 0.063 <0.0001

Particularly in high risk / preterm

Kearns et al. BMJ. 2024; 385:e077190 



Epidural protective - varies with gestation 
/ underlying risk profile

Whole cohort Women with medical indication
for epidural

Women with NO medical indication
for epidural

Kearns et al. BMJ. 2024; 385:e077190 

Only 25% of women with an indication 
for an epidural actually got one…



Consistent throughout sensitivity analyses

By WHO category of preterm birth / spontaneous and 
iatrogenic

Complete case / non-imputed data

E-values to measure uncontrolled confounding not 
explanatory

Kearns et al. BMJ. 2024; 385:e077190 



“Encouraging the adoption and enhancing 
accessibility to epidural analgesia for women in 

these higher risk categories could be instrumental 
in improving maternal health outcomes.”



Read all about it!!!But what about YOUR patient??



“The patient in room 4 wants an epidural…”

27-year old prim

BMI 24

No significant PMH

Normal pregnancy

Non-smoker

Spont labour at 40 weeks



Risk of SMM 0.2% 

Risk of SMM 0.2% 



“The patient in room 4 wants an epidural…”

44-year old para 2

BMI 45

PMH – asthma

Smoker

PET + GDM

Induced labour at 32 weeks gestation



Risk of SMM 8% 

Risk of SMM 13% 



What is the mechanism?

Oversight / IV access / fluids

Avoidance of other anaesthesia

Ability to intervene

Enhanced ability to deal with problems 

Alleviation of pain

↓PPH / blood transfusion

Avoidance of other analgesics

Devroe S et al. BMJ 2024; 385: q1053





Assess
Monitor

Risk modification
Intervention



20-30%40-60% 75%
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With childbirth being a leading cause of death in many areas of the world, expectant

mothers have long tried to mitigate the fear and discomfort associated with having a

baby. Historically, that’s meant using all manner of pain-relief interventions

including hypnosis, opium, counterpressure, water immersion, and herbal remedies

such as raspberry leaf and black cohosh.

Many women still use some of these options, but there are more choices today

including pain-relieving narcotics, specialized massage therapy, acupuncture, and

nitrous oxide. The most popular choice: receiving an injection in the lower back,

known as an epidural.

“While there are a variety of other methods of pain relief available, nothing is as

effective as the epidural,” says William Camann, a physician and director emeritus of

obstetric anesthesiology at Brigham and Women’s Hospital in Boston.

Though pain relief is the primary reason most women choose an epidural, new

research from scientists at the University of Glasgow and the University of Bristol

shows that having an epidural also lowers the risk of serious complications in the

weeks following childbirth—by as much as 35 percent.

“This finding underscores the importance of providing women with accurate

information about epidurals and ensuring all women have equal access to them,”

says Rachel Kearns, lead author of the study and an honorary professor at the

University of Glasgow Medical School in Scotland.

The study also shows an epidural-related 50 percent risk reduction for women in

complicated pregnancies and a 47 percent risk reduction among mothers delivering

preterm.

“These are statistically very significant beneficial effects” for at-risk expectant

mothers choosing to receive an epidural, says Mark Zakowski, chair of the American

Society of Anesthesiologists’ committee on obstetric anesthesia, who was not

involved in the study.

The research also addresses “a very important issue in maternal health, which is

keeping pregnant people safe during childbirth,” adds Yalda Afshar, a maternal-fetal

medicine specialist and the co-director of the cardio-obstetrics program at UCLA

Health in California, who was also not involved in the research.

But the study has limitations, and its researchers only focused on birth complications

related to the mother, not the newborn child. Some of these studied maternal

complications included blood clotting, infections requiring hospitalization such as

sepsis, excessive bleeding, hysterectomy, and risk of heart failure.

The researchers noted these and other major complications occurring during the six

weeks following childbirth among 567,216 women who had babies in Scotland from

2007 through 2019.

While these results are encouraging for this population, because 93 percent of the

women included in the research were white and living within one country, "it limits

(the study’s) applicability to more ethnically diverse populations," Kearns notes.

Why epidurals are helpful

Among the reasons epidurals are thought to mitigate complications is that having

one can alleviate the mother's stress response, "such as lowering stress hormone

levels, blood pressure, and heart rate," explains Kearns. It can also ameliorate the

physiological demands of cardiovascular and respiratory work, says Zakowski, which

can provide "important physiologic protections to people with underlying and

perhaps undiagnosed medical conditions."

In case of emergencies, epidurals also have the advantage of being localized and a

safer alternative to general anesthesia—if the epidural was already in place when the

emergency began.

"Since labor is unpredictable, if you need an emergency C-section, having an

epidural will prevent complications or harm to mother or baby that’s sometimes

associated with general anesthesia," says Meleen Chuang, chief of obstetrics and

gynecology at NYU Langone Hospital in Brooklyn.

Epidurals can also provide an opportunity for mothers in especially long labors to

rest and regain their strength to be able to potentially avoid a cesarean section

altogether, "due to improved tolerance of a multi-hour or multi-day excruciating

experience," says David Gutman, an obstetric anesthesiologist at the MUSC Health

University Medical Center in South Carolina.

You May Also Like

In this way, an epidural may also provide a less traumatic experience for laboring

mothers, which has been linked to decreased instances of postpartum depression.

Access to robust medical care

While epidurals can reduce complications, this new research also underscores the

importance of access to competent medical care for more populations around the

world.

"Although it is possible that the epidural medications studied in this research

improved outcomes by reducing stress, I think it's more likely that having an

anesthesia provider become part of the care team was the magic dust here," says

Philip Hess, a physician and anesthesiology researcher at Harvard Medical School,

who was not involved in the research.

He points to the extra pair of eyes and critical-care training that anesthesia providers

receive as being especially helpful; plus being at a medical care center capable of

providing epidurals usually means the presence of additional diagnostic and

monitoring equipment that can prevent or catch many complications.

Kearns agrees that these external factors likely significantly improved the results of

her teams’ research and adds that laboring women getting epidurals are also more

likely to receive additional hydration and medication intravenously than mothers

laboring without a dedicated injection site.

"From our data, we can’t fully separate the direct effect of the epidural from the

package of care it involves as having an epidural during labor changes the woman's

care pathway to enhance the ability to manage adverse events," she says.

Lingering questions

Alexandra Grosvenor Eller, a maternal-fetal medicine physician at Intermountain

Health in Salt Lake City, also points to the fact that the study’s postpartum period of

six weeks instead of the more commonly studied period of two to four weeks could

also complicate the study’s findings.

"Other studies typically focus on complications immediately encountered during the

delivery hospitalization," she explains. "Postpartum serious morbidity is complex,

and while some later cases could plausibly be associated with labor and the presence

of an epidural in ways we don't understand very well, many may not be related."

Gutman says there are also "innumerable confounding factors when evaluating on so

broad a scale," as medical practices can vary from hospital to hospital and region to

region. "It is therefore hard to extrapolate the population data from Scotland to, let's

say, Charleston, South Carolina," he says.

Indeed, a JAMA study from 2022 showed a significantly more modest 14 percent

reduction in complications stemming from epidural use, and that study similarly

measured the data of more than half a million women—though in New York

hospitals instead of Scottish ones.

If the new research results can be replicated in another country, however, it will be

encouraging.

"Pregnancy is not without risk, and this is even more true for minority populations,"

says Elizabeth Mack, a physician and the head of the pediatric critical care unit at

MUSC Children’s Health in South Carolina. She notes that the maternal mortality

rate in 2022 in the United States was 22.3 deaths per 100,000 births, while that

number was 13.4 deaths per 100,000 births in the United Kingdom. "Therefore,

equitable adoption of factors that will mitigate birth-related risks such as epidural

anesthesia are important to consider," she says.

Not getting an epidural is still okay

While epidurals are among the safest and most proven medical interventions

available today, some of the reasons expectant mothers sometimes choose not to get

them is a fear of needles, not wanting to "miss out" on the full birth experience, their

high price tag—without insurance, the added cost of an epidural can range from

$1,000 to $8,000—or religious or cultural beliefs, notes Zakowski.

"The sensation of numbness is also very unusual, and some women do not like it,"

adds Chuang. "One can also get what's called a 'spinal headache' after the epidural,

which may be difficult to treat," says Mack. She adds that, in rare cases, nerve

damage can also occur.

Regardless of one's reason for choosing not to get an epidural, Camann says there are

"other methods of pain relief available—both pharmacological and

nonpharmacological." Hess agrees that choosing whether to get an epidural for pain

relief or not is "100 percent an individual decision," which healthcare providers

should not try to influence unless preexisting conditions need to be considered.

"Women with low-risk pregnancies should feel empowered to make the choice that

best suits their personal preference," Eller echoes. "I think it's premature to suggest

that all women be strongly recommended to get an epidural to reduce severe

maternal morbidity."

Afshar similarly stresses that the new research "in no way states that not choosing to

have a labor epidural is unsafe;" rather, she hopes the results will reassure families

choosing to get one that the procedure is effective, safe, and, in some cases, “may

even reduce one's risk of serious complications.”
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Are we providing equity in our  care?



Inequalities in maternal mortality



Halliday L et al. Anaesthesia 2024;79:473-85

Deprivation associated with age, BMI, comorbiditiesMost deprived 16% less likely to receive 
epidural than least deprived



Differences persisted across ethnic groups

Halliday L et al. Anaesthesia 2024; 79: 486-497.



INEQUITIES IN MATERNAL CARE



Differences in epidural use between Swedish 
natives and women from other countries

Ekéus C, Cnattingius S, Hjern A.. Acta Obstet Gynecol Scand. 2010;89(2):243-9.

• Swedish 41%
• Somalian 26%
• Chilean 52%
• Iranian 48%

Rates increased if partner was Swedish native





Communication
“Sometimes you feel like you ain’t got a choice, even for 

people […] quite educated on the matter, but you feel like 
you… they know best and, you know, if they’re giving me it, 

it’s probably best for me”

Knowledge of pain relief options
“I think, the options were given to me, and… but like friends 

and family helps me choose, yeah”

Attitudes towards epidurals

“Whatever it is, I will die, die, but don’t put me epidural”

Cultural and social support networks

“[I] felt like I had let everyone down”

Mismatch between patient expectation & 
doctor communication

Foulon J et al. IJOA 2026:104291



“No, I don’t want epidural. Because I am alone in this country who will look after the kid? No one will 
help me. See, if I have back pain, who [will help]. Because if you put an epidural lifetime—back pain.”

“I did take the epidural and I felt… a lot of pressure not to take it… I’ve 
heard comments from people: ‘Oh, you’re too soft. You couldn’t handle 

the pain,’ and… it made me feel like I was a failure.”

“I’m in labour and they’re not believing what I’m saying.”

“It’s not like anyone said anything, but there was so much pressure throughout my whole 
pregnancy, that after the birth, it mentally affected me for two years. I still think about it.”

“But I kinda wish she’d believe me because this is my fourth pregnancy 
now, I’ve had children before, I know what I’m talking about, so please 

believe me when I tell you these are painful”

“I would say for them, the doctors and midwives, be more… be human first”



What does good look like?

Empathy and kindness

Awareness and trust in lived experience

Listening, communication, believing

Better explanation of pathways of pain relief

Explanation of side effects and benefits

Availability of translated materials and interpreter services

Multiple educational and informational formats

Inclusion of partners and families

Strengthening trust



Accurate antenatal information is VITAL

oaa_info
labourpainsoaa
https://www.labourpains.org



Conclusions

1 • EPIDURAL POTENTIALLY MODIFIABLE RISK FACTOR FOR SMM
• PARTICULARLY IN HIGHER RISK WOMEN

• UK EPIDURAL RATE LOW CW OTHER COUNTRIES
• OPPORTUNITY TO IMPROVE OUTCOMES  
• ACCURATE, INDIVIDUALISED ANTENATAL INFORMATION VITAL

3

• ? MECHANISM - BUNDLE OF CARE
• FURTHER WORK REQUIRED



rachel.kearns@glasgow.ac.uk

@rjharrison79


