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Abstract

Objective: To describe the rates of and risk factors associated with iatrogenic and
spontaneous preterm birth and the variation in rates between hospitals.

Design: Cohort study using electronic health records.

Setting: English National Health Service.

Population: Singleton births between 1 April 2015 and 31 March 2017.

Methods: Multivariable Poisson regression models were used to estimate adjusted risk
ratios (adjRR) to measure association with maternal demographic and clinical risk factors.
Main outcome measures: Preterm births (<37 weeks of gestation) were defined as
iatrogenic or spontaneous according to mode of onset of labour.

Results: Of the births, 6.1% were preterm and of these, 52.8% were iatrogenic. The pro-
portion of preterm births that were iatrogenic increased after 32 weeks. Both sub-groups
were associated with previous preterm birth, extremes of maternal age, socio-economic
deprivation and smoking. Tatrogenic preterm birth was associated with higher body mass
index (BMI) (BMI >40 kg/m2 adjRR 1.59, 95% CI 1.50-1.69) and previous caesarean
(adjRR 1.88, 95% CI 1.83-1.95). Spontaneous preterm birth was less common in women
with a higher BMI (BMI >40kg/m? adjRR 0.77, 95% CI 0.70-0.84) and in women with a
previous caesarean (adjRR 0.87, 95% CI 0.83-0.90). More variation between NHS hospital
trusts was observed in rates of iatrogenic, compared with spontaneous, preterm births.
Conclusions: Just over half of all preterm births resulted from iatrogenic intervention.
Tatrogenic births have overlapping but different patterns of maternal demographic and
clinical risk factors to spontaneous preterm births. Iatrogenic and spontaneous sub-groups
should therefore be measured and monitored separately, as well as in aggregate, to facilitate

different prevention strategies. This is feasible using routinely acquired hospital data.
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1 | INTRODUCTION

Preterm birth is the single largest cause of neonatal morbid-
ity and mortality in many countries."* Being born preterm
confers an increased lifelong risk of disability and chronic
disease.”® The costs of preterm birth are high, inversely
related to gestation at birth, and persist throughout child-
hood.*” Preterm birth is also associated with substantial
impacts upon family life.* Prevention of preterm birth is,
therefore, an important aim in modern obstetric practice.®’

Measurement of the rate of preterm birth and compari-
son between providers is desirable to evaluate interventions
that aim to reduce preterm birth® and enable clinical bench-
marking. However, the aetiology of preterm birth is complex
and treating it as a single outcome may hinder appropriately
targeted interventions.

It has been recognised that it is important to distinguish
between spontaneous and iatrogenic birth,” depending on
whether birth is initiated by the provider of maternity care.
Tatrogenic preterm birth is indicated in response to mater-
nal illness or signs of fetal compromise; these are increas-
ingly detected and acted on, with benefits to maternal health
in some situations.'® Unsurprisingly, therefore, iatrogenic
preterm birth is increasing in many high-income coun-
tries" ® potentially limiting progress towards reducing
overall rates of preterm birth.'>'”!®

In the UK, overall rates of preterm birth have remained
relatively static in recent years. It is not known how the rates
of iatrogenic and spontaneous preterm birth have changed
within this aggregated total." Using a large, routinely col-
lected data set, this study describes the rates of iatrogenic
and spontaneous preterm birth in England; the maternal
demographic and clinical risk factors associated with each
group; the recorded maternal and fetal indications for iatro-
genic preterm birth and the variation in preterm birth rates
between hospital trusts. By describing these two component
outcomes of preterm birth separately, we demonstrate that
these can be regarded as separate outcomes to benchmark
local and national performance.

2 | METHODS
The data for this study were obtained from two population-
level electronic data sets, linked together for the purposes of
a national audit of maternity care, including births that oc-
curred from 1 April 2015 to 31 March 2017.”° Data from ma-
ternity information systems in hospitals providing maternity
services in the English National Health Services (NHS) were
linked to data from the Hospital Episode Statistics (HES),
the database that collects administrative data for admis-
sions to NHS hospitals. The linkage process was based on
the mother's and baby's date of birth and the mother's NHS
number, as previously described.’

The maternity information system record contained
information about gestational age, the mode of onset of
labour, the birth, and maternal and neonatal characteristics

including parity, ethnic group and gestational age. Socio-
economic status was evaluated using the Index of Multiple
Deprivation, an area-level measure of deprivation identified
by the woman's recorded postcode in maternity information
systems.”! Information about maternal diagnoses including
pre-eclampsia and gestational diabetes was available in HES.
Women's previous birth record, including the mode of birth
and previous preterm birth, was available using a ‘look-back’
approach in HES where all previous records for the woman
since 2000 in English NHS hospitals were considered.*>*’

All 1254484 live births of at least 22 weeks of gestation in
133 NHS hospital trusts were eligible for inclusion. Births in
23 hospital trusts were excluded from the study because of
poor quality data (<70% of records with complete informa-
tion on all of: stillbirth or livebirth; gestational age; method
of labour onset; and delivery method), or poor linkage (<70%
of records with complete identifiers to enable linkage to
HES). Stillbirths were excluded because it was not possible
to identify whether a stillbirth occurred antepartum or in-
trapartum. Multiple births were excluded because the fre-
quency of preterm birth in multiple pregnancies differs and
therefore should be considered separately. In all, 9283 births
without a record of labour onset were excluded, representing
less than 1% of the cohort. In total, 963 800 (93.1% of births
in included hospitals) live singleton births with complete
data about gestational age, method of labour onset, and de-
livery method were included in the analyses (Figure SI).

Births were considered preterm if they had a recorded
gestation of 37 completed weeks or fewer at birth. Births were
defined as iatrogenic if there was a record of induction of la-
bour or of caesarean section (CS) before the onset of labour
and as spontaneous if the recorded onset was spontaneous.
Details of variable definitions are available in Table S1.

To investigate associations between risk factors and out-
comes, chi-square tests were used. Multivariable Poisson re-
gression models with robust standard errors were used to
estimate the association between maternal risk factors for
preterm birth overall and stratified into iatrogenic and sponta-
neous. The purpose of these models was to describe the prog-
nostic factors for each of spontaneous and iatrogenic preterm
birth. The maternal risk factors included were age, body mass
index (BMI), ethnicity, socio-economic status, smoking status
at booking, parity, previous CS and previous preterm birth.
Interaction terms were included for parity and each of previous
CS and previous preterm birth. In estimating the strength of
the relationship between each risk factor and preterm birth in
regression analyses, clustering of preterm births in individual
units was accounted for by using robust standard errors, which
do not change the estimate of the association but widen the
confidence intervals to allow for similarities between individ-
uals within clusters.”* For regression analyses, missing values
were imputed using multiple imputation by chained equations
with statistical coefficients obtained using ten imputed data
sets, pooled using Rubin's rules.” The imputation model in-
cluded all variables in the analysis model.

Funnel plots were used to visually explore the variation
between hospital organisations in rates of preterm birth,
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both overall and disaggregated into iatrogenic and sponta-
neous. In these plots, results for each hospital organisation
were adjusted using the multivariable Poisson regression
models described above. These plots indicate whether the
difference between rate of preterm birth in a hospital organi-
sation and the national mean is statistically significant at the
5% level (if the preterm birth rate is outside the inner funnel
limit) or 0.2% level (if the preterm birth rate is outside the
outer funnel limit), given the different case-mix of women
treated in each individual hospital *®

Two clinicians (J] and DP) mapped possible indications
for iatrogenic preterm birth to International Classification
of Diseases 10th revision codes. These were then identified
in the maternal record. Further details of codes used are
available in Table S2.

Three sensitivity analyses were conducted to assess
whether the effects of maternal risk factors were sensitive to
the inclusion criteria and methods used. In the first, births
associated with preterm prelabour rupture of membranes
(PPROM) were excluded. PPROM represents an area of rela-
tive uncertainty as it may represent the beginning of a mech-
anistic process leading to spontaneous preterm birth. It may
also result in iatrogenic preterm birth due to clinical need
such as infection. Excluding PPROM therefore allows a more
robust evaluation of factors related to ‘pure’ spontaneous
and iatrogenic preterm birth. In the second sensitivity anal-
ysis, maternal diabetes, hypertension and pre-eclampsia/
eclampsia were included in the regression models to ex-
plore whether the observed associations were explained by
these maternal risk factors. Further details are available in
Table S2. Finally, we tested whether our results were robust
to alternative methods of handling missing data by repeating
the regression analysis in the subset of records with complete
information about all covariates. STATA vl14.1 (StataCorp,
College Station, TX, USA) was used for all analyses.

3 | RESULTS

The cohort included 963 800 women who had a singleton live
birth in England between 1 April 2015 and 31 March 2017
(Figure S1). A total of 58850 babies (6.1%) were born pre-
term (Table 1), of which 31097 (52.8%) births were iatrogenic
in onset. Spontaneous preterm birth was more prevalent in
the early preterm period and iatrogenic births comprised a
larger proportion of late preterm births (Figure 1).

The highest rates of preterm birth were seen in women
with a previous preterm birth; 12.8% of these women had
spontaneous and 10.9% had iatrogenic preterm births
(Table 1). Following adjustment for demographic and clin-
ical risk factors, there remained a substantial association
between both sub-groups of preterm birth and previous
preterm birth; the relationship was stronger for spontaneous
than iatrogenic preterm birth (iatrogenic adjusted risk ratio
[adjRR] 3.34, 95% CI 3.22-3.46; spontaneous adjRR 6.53,
95% CI 6.32-6.75).
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Increasing socio-economic deprivation was associated
with increasing risk of both sub-groups of preterm birth.
Women in the most deprived neighbourhoods were ap-
proximately 20% more likely to have either a spontaneous
(adjRR 1.21, 95% CI 1.16-1.26) or iatrogenic (adjRR 1.24,
95% CI 1.19-1.29) preterm birth compared with women in
the least deprived neighbourhoods. Similarly, smoking was
associated with an increased risk in both sub-groups (spon-
taneous, adjRR 1.61, 95% CI 1.56-1.67); iatrogenic (adjRR
1.55,95% CI 1.50-1.60) (Table 2, Figure 1).

Both iatrogenic and spontaneous preterm births were
more common at the extremes of maternal age (Table 2).
Women aged under 20years were at higher risk of either a
spontaneous (adjRR 1.32, 95% CI 1.24-1.39) or iatrogenic
(adjRR 1.16, 95% CI 1.08-1.24) preterm birth when com-
pared with women aged 25-30years. A similar pattern
was observed for women aged over 40years (spontaneous
adjRR 1.17, 95% CI 1.10-1.25, iatrogenic adjRR 1.71, 95% CI
1.62-1.80).

Opposing directions of association were found for
other characteristics. Elevated BMI was associated with
higher rates of iatrogenic preterm birth (adjRR for BMI
>40kg/m?, 1.57, 95% CI 1.48-1.67), but lower rates of
spontaneous term birth (adjRR for BMI >40, 0.77, 95% CI
0.70-0.84) (Table 2, Figure 1). Previous CS was associated
with an almost doubling of the rate of iatrogenic preterm
birth (adjRR 1.88, 95% CI 1.83-1.95) but a reduction in
the rate of spontaneous preterm birth (adjRR 0.87, 95%
CI0.83-0.90).

South Asian women were approximately 8% more likely
to have either a spontaneous (adjRR 1.08, 95% CI 1.04-1.12)
or iatrogenic (adjRR 1.08, 95% CI 1.04-1.12) preterm birth
when compared with white women. Black women had sim-
ilar rates of spontaneous (adjRR 1.00, 95% CI 0.94-1.06)
but higher rates of iatrogenic (adjRR 1.11, 95% CI 1.05-1.16)
preterm birth.

Our findings were not materially different in the sensi-
tivity analyses excluding 3842 preterm births with PPROM
(14.4% of all preterm births) and restricted to complete cases
(Tables S5 and S6).

Increased rates of iatrogenic, but not spontaneous,
preterm birth were seen in women with pre-existing hyper-
tension (13.0%), diabetes (7.4%) or pre-eclampsia/eclampsia
(25.7%) (Table 1). In the sensitivity analysis that included ad-
justment for maternal hypertensive and diabetic disorders
these conditions were strongly associated with iatrogenic
preterm birth (adjRR for pre-eclampsia or eclampsia, 8.34,
95% CI 8.07-8.62; adjRR for pre-existing or gestational di-
abetes, 2.16, 95% CI 2.01-2.31). In this analysis, the associ-
ation between iatrogenic preterm birth and socio-economic
deprivation remained, the association with raised BMI
was attenuated but remained (BMI of 40kg/m* or higher
compared with BMI 18.5-24.9 kg/m* adjRR 1.13, 95% CI
1.05-1.21) and the associations between preterm birth and
maternal South Asian and black ethnicity were no longer
present (Table S7).
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TABLE 1 Characteristics of 963 800 women who had singleton live births in England between 1 April 2015 and 31 March 2017, and rate of
spontaneous and iatrogenic preterm birth among women with each characteristic

All women 963800 58850 (6.1) 27753 (2.9) 31097 (3.2)

Maternal BMI (kg/mz)

<18.5 24451 (3.0) 8.4 4.8 3.6
18-24.9 391957 (47.4) 5.6 2.9 2.7
25-29.9 234607 (28.4) 5.7 2.6 3.1
30-34.9 107898 (13.1) 6.2 2.4 3.7
35-39.9 44428 (5.4) 6.6 2.3 4.3
40+ 22807 (2.8) 7.2 2.2 5.0
Missing 137652 (14.3) 7.6 3.6 39

Socio-economic deprivation quintile®

Least deprived 150773 (16.5) 5.0 2.4 2.6
2 125401 (13.7) 5.4 2.6 2.8
3 170630 (18.6) 5.7 2.7 3.0
4 206181 (22.5) 6.3 2.9 34
Most deprived 263309 (28.7) 7.3 3.3 3.9
Missing 47506 (4.9) 6.0 3.1 2.9

Parity
0 407989 (42.3) 6.2 3.2 31
1 346627 (36.0) 5.2 2.4 2.8
2 126256 (13.1) 6.4 2.8 3.6

3+ 82928 (8.6) 8.8 3.6 5.2
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TABLE 1 (Continued)
Proportion of women with each characteristic who had a preterm birth,
n (%)
Number of women with Spontaneous preterm  Iatrogenic
Characteristic characteristic (%) Preterm birth overall birth preterm birth
Previous PTB 41762 (4.3) 23.7 12.8 10.9
Pre-existing hypertension 5339 (0.6) 15.7 2.7 13.0
Diabetes (pre-existing or 57714 (6.0) 10.9 3.5 7.4
gestational)
Pre-eclampsia or eclampsia 17916 (1.9) 27.8 2.1 25.7
Abbreviations: CS, caesarean section; PTB, preterm birth.
*Socio-economic deprivation is reported in quintiles where 1 is the least deprived and 5 is the most deprived.
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FIGURE 1 Risk-adjusted patterns of association for spontaneous

and iatrogenic preterm birth among 963800 women who gave birth in
England between 1 April 2015 and 31 March 2017. Note that the relationship
with previous preterm birth is outwith the axis because of the strength of
association (spontaneous preterm birth adjusted risk ratio [adjRR] 6.53, 95%
CI 6.32-6.75; iatrogenic preterm birth adjRR 3.34, 95% CI 3.22-3.46).

3.1 | Fetal and maternal indications for
iatrogenic preterm birth

A total of 88.4% of iatrogenic preterm births had a potential
indication for delivery recorded in HES. The most common
fetal indications were suspected distress (26.8%) and growth
restriction (22.9%); the most common maternal indications
were hypertensive disease (18.2%) and diabetes (12.4%)
(Table S4)

3.2 | Variation between hospital trusts
Risk-adjusted rates of iatrogenic preterm birth ranged
from 0.95% to 4.72% (interquartile range 2.78%-3.73%)
and of spontaneous preterm birth from 1.37% to 5.96%
(interquartile range 2.55%-3.12%) in the 110 hospital
trusts included in this study. The funnel plots demonstrate
larger between-hospital variation in the rates of iatrogenic
preterm births than rates of spontaneous preterm births
(Figure 2).

overlap in their risk factors. Both are strongly associated
with previous preterm birth, socio-economic deprivation
and smoking. However, there are also important differ-
ences between the two sub-groups. Older women, those with
higher BMI, previous CS and medical comorbidities are more
likely to experience iatrogenic preterm birth. Spontaneous
preterm birth is more common among younger women, but
less common in those with a higher BMI and who have had
a previous CS; this may be partially accounted for by these
women being more likely to have an iatrogenic intervention
if they show signs of labour.

The observed association between ethnic group and iat-
rogenic preterm birth disappeared after adjustment for ma-
ternal hypertension, pre-eclampsia and diabetes, suggesting
that differences in iatrogenic preterm birth between eth-
nic groups is largely accounted for by different prevalence
of comorbidities in non-white ethnic groups. Similarly, we
show that the association between iatrogenic preterm birth
and obesity is partly explained by the higher prevalence of
maternal medical conditions among women with a raised
BMI. In contrast, the association between socio-economic
deprivation and preterm birth remained consistent across
all analyses.

4.2 | Strengths and limitations

This study uses a large contemporary data set' containing
rich information about maternal risk factors and neonatal
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TABLE 2 Characteristics of women having a preterm birth (22*° to 36" weeks of gestation), disaggregated into spontaneous and iatrogenic births,

AUGHEY ET AL.

compared with those having a term birth, among 963 800 singleton live births in England in 2015-17

Characteristics

Maternal age (years)

<20
20-24
25-30
30-34
35-39
40+

Maternal BMI (kg/m?)

<18.5
18.5-24.9
25-29.9
30-34.9
35-39.9
40+
Ethnic group
White
South Asian
Black
Mixed
Other

Spontaneous preterm birth

Iatrogenic preterm birth

Crude risk ratio (95% CI)*

1.63 (1.54-1.72)
1.16 (1.12-1.20)
Ref

0.98 (0.95-1.01)
0.97 (0.93-1.00)
1.01 (0.95-1.08)

1.66 (1.56-1.76)
Ref

0.89 (0.86-0.92)
0.84 (0.81-0.88)
0.82 (0.77-0.87)
0.79 (0.72-0.86)

Ref

1.04 (1.01-1.08)
0.92 (0.87-0.97)
1.03 (0.93-1.13)
0.99 (0.93-1.05)

Socio-economic deprivation quintile

1 (least deprived)

2
3
4

5 (most deprived)

Smoking status
Non-smoker
Smoker

Parity
0
1
2
3+

Previous CS

Previous PTB

Ref

1.07 (1.02-1.12)
1.11 (1.06-1.16)
1.21 (1.16-1.26)
1.38 (1.33-1.44)

Ref
1.78 (1.73-1.84)

Ref

0.77 (0.75-0.80)
0.87 (0.84-0.91)
1.14 (1.10-1.19)

0.93 (0.90-0.96)
5.27 (5.12-5.42)

Adjusted risk ratio (95% CI)"

1.32 (1.24-1.39)
1.05 (1.01-1.08)
Ref

1.05 (1.02-1.08)
1.09 (1.04-1.13)
1.17 (1.10-1.25)

1.43 (1.35-1.52)
Ref

0.90 (0.87-0.93)
0.84 (0.80-0.87)
0.79 (0.75-0.84)
0.77 (0.70-0.84)

Ref

1.08 (1.04-1.12)
1.00 (0.94-1.06)
1.00 (0.91-1.10)
1.08 (1.01-1.14)

Ref

1.04 (1.00-1.09)
1.06 (1.01-1.11)
1.11 (1.06-1.15)
1.21 (1.16-1.26)

Ref
1.61 (1.56-1.67)

Ref

0.63 (0.61-0.64)
0.60 (0.58-0.63)
0.63 (0.60-0.66)
0.87 (0.83-0.90)
6.53 (6.32-6.75)

Crude risk ratio (95% CI)*

1.23 (1.15-1.30)
1.12 (1.08-1.16)
Ref

0.98 (0.95-1.01)
1.16 (1.13-1.20)
1.74 (1.66-1.82)

1.37 (1.28-1.47)
Ref

1.16 (1.12-1.19)
1.39 (1.34-1.44)
1.60 (1.53-1.68)
1.87 (1.76-1.98)

Ref

1.10 (1.06-1.13)
1.27 (1.21-1.33)
1.10 (1.01-1.19)

0.80 (0.75-0.85)

Ref

1.05 (1.01-1.10)
1.14 (1.09-1.19)
1.27 (1.22-1.32)
1.48 (1.43-1.54)

Ref
1.68 (1.63-1.73)

Ref

0.89 (0.87-0.92)
1.17 (1.13-1.21)
1.70 (1.64-1.75)
1.97 (1.92-2.02)
3.77 (3.66-3.89)

Adjusted risk ratio

(95% CI)®

1.16 (1.08-1.24)
1.09 (1.04-1.13)
Ref

1.02 (0.99-1.05)
1.18 (1.14-1.23)
1.71 (1.62-1.80)

1.25 (1.17-1.34)
Ref

L.11 (1.08-1.14)
1.27 (1.22-1.31)
1.41 (1.34-1.48)
1.59 (1.50-1.69)

Ref

1.08 (1.04-1.12)
1.11 (1.05-1.16)
1.05 (0.97-1.14)
0.86 (0.80-0.91)

Ref

1.03 (0.98-1.08)
1.07 (1.02-1.12)
1.14 (1.09-1.19)
1.24 (1.19-1.29)

Ref
1.53 (1.48-1.59)

Ref

0.63 (0.61-0.65)
0.70 (0.68-0.73)
0.83 (0.79-0.86)
1.88 (1.83-1.95)
3.34 (3.22-3.46)

Abbreviations: CS, caesarean section; PTB, preterm birth; Ref, reference category.

“Risk ratio compared with the reference category.

°Compared with reference category, adjusted for listed factors. p <0.001 for all associations.

characteristics. Approximately 92% of births that occurred
in England in the time period were included. The main

reason for exclusion was poor completeness (<70%) of re-

cords at the hospital trust level; this led to 23 (17%) hospital
trusts being excluded from the study. Excluding trusts with

poor-quality data, rather than exclusion of individual pa-
tient data, minimises the risk of systematic bias.

The adjusted results may be affected by residual con-
founding from information not available to us. For exam-
ple, we were unable to include previous early pregnancy loss
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FIGURE 2
preterm birth and (C) iatrogenic preterm birth.

or cervical surgery, which are both recognised risk factors
for preterm birth."®* Furthermore, our data were not suf-
ficiently granular to identify the stage of labour at which a
previous CS had occurred. A minority of CS occur at full
dilatation and it has been observed elsewhere that this his-
tory is associated with subsequent spontaneous preterm
birth; this association is masked in our study by the ma-
jority of CS which occur prelabour or in early labour and
are not associated with an increase in spontaneous preterm
birth.

The absence of some risk factors for preterm birth from
our data set may also account for some of the observed vari-
ation in iatrogenic preterm birth. For example, we could not
account for neonatal conditions requiring surgery, for which
iatrogenic birth may be planned in specific units necessitat-
ing in utero transfer. Such births, however, make up a small
proportion of all preterm births.

Our categorisation of preterm birth does not separately
consider PPROM. The approach to PPROM in the literature
is heterogeneous, with some studies treating it as a distinct
category'! and others including it as spontaneous.® A sen-
sitivity analysis excluding women with PPROM from this
analysis did not reveal substantial differences in the results.

2 0 An International Journal of 39
J Obstetrics and Gynaecology
(B)
6 .

3

2 .

2 54

E

2

]

a 4 N

3 7 o .

o . L

g R RO ST A

£ ¢ -2 0 ~ a3

|3 % el e T T T i
& 34 e LY o LA - .

€ LIy & bl L g

3 I A L bl B MeE ety
» e - —

o -Te g4 .

jol 2N .

c VA

] .

2

» 14

S

0

T T T T T T T T T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 26000 28000 30000
Number of women with live singleton births

Funnel plots showing the risk-adjusted proportion of singleton preterm births by trust of birth: (A) total preterm birth, (B) spontaneous

4.3 | Implications (in light of other evidence)
This study shows that the proportion of preterm births in
England that are iatrogenic in onset is greater than has previ-
ously been recognised"” occurring more frequently than spon-
taneous preterm births. This may be partially attributable to
changes in risk factor profile over time, in particular increas-
ing maternal age and the increasing prevalence of maternal
obesity,***° both of which are associated with increased risk of
iatrogenic preterm birth. Changes in obstetric practice follow-
ing international initiatives to reduce stillbirth may have con-
tributed to an increase in iatrogenic preterm birth over time.'**'

Both spontaneous and iatrogenic preterm birth are
strongly associated with smoking and therefore antenatal
interventions to encourage smoking cessation® should be
prioritised.”>** Understanding and addressing the associa-
tion between preterm birth and socio-economic deprivation
is complex and will require primary care, public health and
broader societal policy interventions.

For iatrogenic preterm birth, prevention may be targeted
towards modifiable upstream factors to ensure that women
enter pregnancy well, with a normal BMI, as well as appropri-
ate and timely surveillance of comorbidities and pregnancy
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complications. This requires multiagency involvement ex-
tending beyond obstetric and midwifery care. Research into
complications of pregnancy, such as pre-eclampsia and diabe-
tes must focus on identifying pregnancies for which it is possi-
ble to delay birth while ensuring optimal maternal outcomes.

For spontaneous preterm birth, targeted monitoring and
intervention for women identified at higher risk is effec-
tive.>”” The identification of women at risk of preterm birth
is beneficial even where primary prevention is not feasible, as
this allows for optimal perinatal and neonatal management,
thereby improving neonatal outcomes.**

The study demonstrates the feasibility of using routinely
acquired hospital administrative data to measure risk-
adjusted rates of iatrogenic and spontaneous preterm birth
and to compare these between hospitals. This offers poten-
tial value as a tool for measuring progress towards reducing
preterm birth. The primary goal of iatrogenic preterm birth
is to improve outcomes for the mother and baby; avoiding
or delaying iatrogenic preterm birth may be associated with
poorer outcomes.'” Nevertheless, preterm birth, be it iatro-
genic or spontaneous, confers risks of significant sequelae.”?
The ‘optimal’ rate of iatrogenic preterm birth is not clear,
however, variation in rates of iatrogenic preterm birth seen
between NHS trusts (Figure 2) indicates variation in practice
and therefore presents an opportunity for benchmarking to
improve performance,”® not only to reduce overall preterm
birth but also to reduce, where appropriate, preventable ma-
ternal and neonatal morbidity.

5 | CONCLUSIONS

This study adds to the literature supporting the finding
that iatrogenic and spontaneous preterm birth are associ-
ated with different patterns of maternal demographic and
clinical risk factors.”> Measuring spontaneous and iatro-
genic preterm birth separately as well as in aggregate will
facilitate accurate evaluation of interventions aimed at pre-
venting preterm birth, a better understanding of the im-
pact of changes in maternity policy on preterm birth rates,
and more targeted identification of areas for intervention
within the two sub-groups. Public health measures to de-
crease smoking, mitigate for ethnic and socio-economic
inequality, and reduce maternal weight at the onset of
pregnancy are necessary to reduce preterm birth.
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