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BRIEFS. This study investigates the relationship between named variables and elective and emergency caesarean section in England in the NHS.

ABSTRACT. A caesarean section (c-section) is an elective or
emergency procedure that can occur in place of vaginal birth. C-
section rates in the National Health Service (NHS) in England have
risen beyond the recommended rate of 10% set by the World
Health Organization. Reducing c-section rates is desirable for both
maternal and fetal health outcomes, in addition to being a finan-
cially beneficial decision for the NHS. This study used the Mater-
nity Monthly Statistics published by the NHS to determine if this
data set displayed correlations between named variables and c-sec-
tion rates. A significant net increase in both elective and emer-
gency c-section rates was found, and mostly significant correla-
tions were found when considering the percentage prevalence of a
certain ethnic group or deprivation. These results suggest that the
Maternity Monthly Statistics data set shows most of the expected
trends, but data privacy restrictions mean that correlations between
rates and ethnicity or deprivation might be harder to identify.

INTRODUCTION.

A caesarean section (c-section) is an elective (planned) or emergency
procedure that can occur in place of vaginal birth. C-sections can occur
for several reasons, such as the baby being in a breech position, pre-
eclampsia or in instances of multiple pregnancy. Elective c-sections
may occur for clinical reasons; however, they can also be arranged
following maternal request. The National Institute for Health and Care
Excellence (NICE) states that ‘if, after an informed discussion about
the options for birth...the...pregnant person requests a caesarean
birth, support their choice’. [1]

The National Health Service (NHS) is a government-funded
healthcare system in the United Kingdom, which is free to UK resi-
dents at the point of access. The NHS carries out elective c-sections in
addition to emergency c-sections.

There are risks associated with c-sections that can be avoided through
vaginal birth. The former involves major abdominal surgery (along
with its possible complications) and a longer recovery time, in addi-
tion to higher associated maternal mortality and increased risk of ma-
jor bleeding in subsequent pregnancy. [2]

In a statement on c-section rates, the World Health Organization re-
ported that medically justified c-sections can reduce maternal morbid-
ity, but there is no benefit if c-sections occur when the procedure is
not medically necessary. Furthermore, no reduction in maternal or
newborn mortality rates was found when c-section rates exceed 10%
in a population [3] and in England, c-section rates have been rising
from about 23% in 2004/5, [4] to 31% in 2019/20. [5] It is therefore
beneficial for the NHS to reduce the number of c-sections performed,
to improve maternal and newborn health outcomes. As the NHS is a
government-funded organization, it is in its interest to reduce costs
where possible. One study estimated £9.8 million worth of ‘savings
associated with a five-percentage-point change in nulliparous [c-sec-
tion] rates’. [6]

This paper aims to explore the trends in c-sections rates in the NHS in
England, and to establish if a correlation can be found with rising c-

section rates and trends in maternal age, ethnicity, and deprivation
within the Maternity Monthly Statistics data set.

MATERIALS AND METHODS.
Sample.

This study used data from the NHS Maternity Services Monthly Sta-
tistics from September 2017 to December 2022, which is publicly
available on their website. 143 NHS trusts (organisational units within
the NHS that groups hospitals by region) in England were selected on
the basis that they contained the information: number of elective c-
sections, number of emergency c-sections, mean maternal age, records
of ethnicity and records of deprivation decile of mothers.

Data Processing.

Excel was used to filter suitable trusts. The Maternity Monthly Statis-
tics Excel files for the above range were collated into one table. Addi-
tional variables recorded by each trust were filtered out and trusts not
containing the named variables were filtered out. VLOOKUP and
pivot tables were used to change the formatting of the final table so it
could be imported into SPSS. Statistical analysis was done with SPSS
ver. 28. Mean percentage of c-sections was calculated from all c-sec-
tion percentages present for a certain variable (e.g. a mean maternal
age of 26.0). Many of the variables were not normally distributed and
S0 Spearman’s rank correlations were used to determine the r values
when comparing c-section percentages against percentage ethnic-
ity/deprivation decile.

Resolution of Data.

Due to patient privacy restrictions, the resolution of publicly available
NHS data is limited. In the case of the Maternity Monthly Statistics,
data was recorded at trust level, rather than individual hospitals. The
total number of elective and emergency c-sections per trust was rec-
orded monthly but the other data (maternal age, ethnicity, and depri-
vation) linked to each of these mothers was pooled with all other
women who delivered babies at each trust each month, regardless of
method of delivery. However, the named variables above are well
documented factors that influence c-section rates both in England and
other countries, so this study was carried out to determine if these
trends could be seen in this dataset.

RESULTS.
The critical value (where n=6500) when p=0.05 is 0.024.

Figure 1 shows the relationship between mean percentage elective and
emergency c-sections and time was mostly positive, with a significant
increase in the percentage of both elective and emergency c-sections
from September 2017 to September 2022. The mean percentage of
emergency c-sections was always greater than that of elective c-sec-
tions.

Figure 2 shows a significant increase between increasing maternal age
and the mean percentage of elective and emergency c-sections.

Table 1 shows that for percentage prevalence of an ethnicity or depri-
vation decile at a trust, the correlation with mean percentage elective
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Figure 1. Relationship between mean percentage elective c-section (R = 0.172 and n = 6897) and emergency c-section (R = 0.374 and n = 6505) against time which
shows a net increase in percentage c-sections over time.
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Figure 2. Relationship between mean maternal age across trusts against the mean percentage elective (R = 0.091 and n = 6859) and emergency c-sections (R =
0.046 and n = 6897) associated with those ages.



Table 1. r values determined from Spearman’s rank correlations of percent-
age prevalence of ethnicity or deprivation in a trust against mean percentage
elective or emergency c-section.

Mean percentage of | Mean percentage of
elective c-section emergency c-section

Ethnicity (%) n=6782 n = 6416

Asian/Asian British 0.080 0.329

Other 0.071 0.283

Black/Black British 0.072 0.385

Mixed -0.091 -0.058

White -0.015 -0.264

Deprivation Decile (%) n==6784 n=6412

1- Most Deprived -0.125 0.004

2 -0.103 0.122

3 -0.093 0.086

4 -0.019 0.062

5 0.043 -0.006

6 0.009 -0.074

7 0.068 -0.036

8 0.091 -0.111

9 0.132 -0.114

10- Least Deprived 0.159 -0.032

and emergency c-section was significant, except in the case of: mean
percentage elective c-section against percentage white, deprivation
decile 4 and 6; mean percentage emergency c-section against mixed,
deprivation decile 1 and 5.

DISCUSSION.
Limitations of Dataset.

The main limitation of the Maternity Monthly Statistics data set is the
lack of patient level data. While accurate figures for c-section percent-
ages per hospital trust can be obtained, other variables, such as mean
maternal age or percentage ethnicity are for the specific trust’s mater-
nity statistics as a whole (i.e. mean maternal age for all births in that
trust). Therefore, for maternal age, deprivation and ethnicity, the re-
sults must be extrapolated to just births delivered by c-section.

Increase over Time.

Figure 1 shows the expected increase in c-section rates over time,
which has been reflected in rates globally [7]. When considering c-
sections that aren’t medically necessary, typically those that have oc-
curred due to maternal request, some of the reasons given for this in-
creased rate are: “presumed anxiety or fear of pain from [vaginal de-
livery] or desire to have a specific day” for birth, as well as “social-
cultural and religious regions” which can influence maternally re-
quested c-sections. [7]

Maternal Age.

There are specific risks associated with advanced maternal age (35
years and over) during pregnancy- increased risk of complications like
placenta praevia and having stillborn babies. [8] It is expected to see
an increase in c-sections, both elective and emergency, as maternal
age increases. [9] [10] This increase can be seen in the data set that
was selected.

Deprivation Decile.

Deprivation deciles measure the relative areas of deprivation in Eng-
land, and they consider: income, employment, health deprivation and
disability, education, crime, barriers to housing and services, and liv-
ing environment. ‘Shrinkage estimation is used to improve [the] reli-
ability of the small area data’ to ensure that deprivation deciles are
representative of the areas when they contain a small population. The
factors considered above are grouped into 5 domains and their scoring
is standardised so they ‘are measured from the same metric’. These
domains are weighted to indicate their importance (the current
weighting has remained constant since 2004) are used to ‘produce an
overall relative measure of deprivation’ with decile 1 being the 10%
most deprived in England, and decile 10 being the 10% least deprived
in England. As the decile is originally based on small geographic ar-
eas, scores can be combined to represent a larger geographic area. [11]
The r-values calculated from this data set do not show significant cor-
relations between the percentage of mothers from a certain deprivation
decile and the percentage of c-sections. However, studies have found
that those living in the lowest deprivation deciles have the lowest
“odds of having an elective caesarean...but otherwise there is no ten-
dency towards having an elective caesarean section with increasing
affluence”. [12] The r-values for deprivation decile 1 and 2 show a
stronger correlation between mean percentage of elective c-section
than many other deciles, which indicates the opposite of this conclu-
sion. This could be due to the limitations of the data set discussed
above.

Ethnicity.

In the Maternity Monthly Statistics, ethnicity was recorded as
Asian/Asian British, Black/Black British, White, Mixed and Other. In
a study analysing the accuracy of ethnicity records in hospital records
versus self-declared records, agreement between hospital and self-de-
clared data sets differed across ethnic groups. “91.3% of women had
complete information regarding ethnicity” in hospital statistics but
with the “most disagreement...in women coded as mixed in either data
set”, so “findings for mixed and other groups...should be treated with
caution”. [13] Ethnicity recorded was for all deliveries in the trust,
however it will be broadly representative for the population cared for
by the trust. In the Maternity Monthly Statistics, ethnicity was a value
described by the mother according to a list of options. One study found
that “emergency caesarean birth rates were highest in...the black eth-
nicity groups...and in the [Asian or Asian British] groups (23% and
24% respectively) while elective caesarean birth rates were lowest in
the [Black or Black British]...groups”. [14] The correlation between
mean percentage of emergency c-sections was strongest in
Asian/Asian British and Black/Black British, which is in line with the
above conclusion, however the r-values for elective c-sections do not.
This could be due to the limitations of the data set discussed above.

CONCLUSION.

In conclusion, many of the expected trends between named variables
and c-sections are seen in the Maternity Monthly Statistics data set.
The increase in c-sections over time is reflected, and some correlations
between ethnicity and deprivation are significant in this data set. It is
worth noting the relationship between ethnicity and deprivation dec-
ile- some ethnic groups are more likely to fall into certain deprivation
deciles, and further research could be done investigating this relation-
ship and c-section rates. Furthermore, because the data relating to ma-
ternal age, ethnicity and deprivation does not relate only to c-sections,
but all mothers at each trust, these trends could be present in England,
but not visible in this data set. The increase in c-sections could there-
fore be due to the named factors above, or policy changes within the
NHS — for example the decision to stop using ‘total caesarean section
percentages as a metric’ as ‘maternity units appear to have been pe-



nalised for having high caesarean rates’. [15] This investigation sup-
ports the importance of data sets with greater resolution, such as the
ones mentioned in the Goldacre Review, being available to researchers
studying trends in maternal care.
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