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ABSTRACT
Objectives: To assess the effect of an aspirin intervention program on preterm birth (PTB) rates in women identified as high-risk 
for preterm preeclampsia in the first-trimester screening.
Design: This is a retrospective study evaluating the impact of the intervention program on preterm birth using interrupted time 
series analysis (ITSA) with an ARIMA model that accounts for seasonality and autocorrelation.
Setting: St George's University Hospital, data collected on pregnancies between 2016 and 2022.
Population: Pregnant women followed from the first trimester of pregnancy.
Methods: An ITSA was conducted on the studied population to assess whether the introduction of an aspirin intervention pro-
gram, based on first-trimester screening, influenced preterm birth rates.
Main Outcome Measures: Primary outcomes included overall PTB rates, while secondary outcomes included iatrogenic pre-
term birth (iPTB) and spontaneous preterm birth (sPTB).
Results: Among 31 534 births, there were 1435 PTBs: 734 spontaneous and 701 iatrogenic. ITSA analysis revealed no significant 
impact of the screening program on PTB rates. There was a nonsignificant decrease in total PTB and iPTB over time, with similar 
trends observed for early PTB (< 34 weeks).
Conclusions: First-trimester screening for preterm preeclampsia identifies women at higher risk for both preterm preeclampsia 
and PTB. While aspirin prophylaxis and serial assessments improve some perinatal outcomes, they do not significantly reduce 
spontaneous or iatrogenic PTB rates. Additional interventions will be needed to achieve a substantial reduction in PTB rates in 
a high-risk population.

1   |   Introduction

The first-trimester combined screening test for preeclampsia, 
developed by the Fetal Medicine Foundation (FMF), has been 
implemented in various settings and has demonstrated superior-
ity over the ACOG and NICE guidelines in correctly identifying 
patients at risk of preterm preeclampsia [1–3]. It has also proven 

effective in identifying other pregnancy complications such as 
stillbirth, small for gestational age (SGA) birth, and preterm 
birth (PTB) [4–7]. Previous studies have shown that a screen-
ing program based on the first trimester combined risk test for 
preeclampsia, with interventions including first-trimester aspi-
rin administration, serial growth scans, and induction of labour 
at 40 weeks, can reduce the rate of preterm preeclampsia by up 
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to 70% [8], improve detection of SGA fetuses [6] and prevent 
stillbirth, especially in women of minority ethnic origins [4]. 
Epidemiological evidence shows that aspirin prophylaxis may 
also reduce spontaneous PTB by approximately 10% [9]. Given 
these improvements in pregnancy health, there is an expecta-
tion that both spontaneous and iatrogenic PTB rates may poten-
tially be reduced by systematic first-trimester combined risk test 
for preeclampsia with targeted intervention in high-risk women. 
The aim of this study is to analyse the impact of the introduc-
tion of the first trimester combined risk test for preeclampsia 
program on both iatrogenic and spontaneous PTB rates using 
interrupted time series analysis (ITSA).

2   |   Methods

This retrospective study was conducted at St George's University 
Hospital NHS Foundation Trust, on pregnancies followed be-
tween April 2016 and November 2022. In March 2018, a screening 
and intervention program aimed at reducing preterm preeclamp-
sia was introduced. This program included daily administration 
of 150 mg of aspirin until 36 weeks, an additional ultrasound at 
28 and 36 weeks, and induction of labour at 40 weeks for women 
identified as high-risk. Risk assessment is performed using the 
Fetal Medicine Foundation algorithm, which incorporates mater-
nal factors, mean arterial pressure (MAP), uterine artery pulsa-
tility index (UtA-PI), and pregnancy-associated plasma protein-A 
(PAPP-A). Women with a risk greater than 1 in 50 are classified 
as high-risk and offered this preventive strategy to reduce adverse 
pregnancy outcomes. Women whose first hospital encounter oc-
curred after 16 weeks of gestation were excluded as they were not 
managed according to this screening program.

2.1   |   Study Variables and Outcome Measures

The primary outcome of the study was to assess the impact of the 
first-trimester screening program based on prophylactic aspirin 
administration on preterm delivery. The secondary outcomes were 
iatrogenic preterm birth (iPTB), defined as preterm birth result-
ing from indicated induction of labour or Caesarean section due 
to fetal and/or maternal complications, and spontaneous preterm 
birth (sPTB) due to spontaneous preterm labour or preterm prema-
ture rupture of membranes (PPROM). Deliveries occurring before 
37 weeks of gestation were classified as preterm, and those occur-
ring before 34 weeks were classified as early preterm. Time-series 
data, presented in quarters (Q1–Q4), were collected. Maternal de-
mographic characteristics, past medical history, and prenatal data 
were obtained from the hospital's ultrasound database (ViewPoint 
version 5.6.26.148, ViewPoint Bildverarbeitung GmbH, Wessling, 
Germany). Delivery outcomes, including gestational age, birth 
weight, and mode of delivery, were obtained from the maternity 
birth registry (EuroKing, Wellbeing Software, Mansfield, UK). 
The local ethics committee advised that formal ethical approval 
was not required for this retrospective study.

2.2   |   Statistical Analysis

Descriptive data were represented by median and interquartile 
range for continuous variables and by number and percentage 

for categorical variables. The Wilcoxon rank-sum test was used 
to compare continuous variables that were not normally distrib-
uted, while an independent t-test was applied for normally dis-
tributed continuous variables. The Chi-square test was used to 
analyse differences in categorical or binary variables between 
groups. An ITSA was performed to assess the impact of the first 
trimester combined screening program on the PTB rate [10]. The 
time series consists of quarterly reported rates of totals, spon-
taneous and iatrogenic preterm and early PTBs that occurred 
between April 2016 and November 2022. The screening pro-
gram was implemented in St George's Hospital in March 2018. 
However, the intervention point was established in July 2018 to 
allow for the time lag between the start of the screening (first tri-
mester) and the actual outcome of PTB from 24 weeks' gestation. 
The ITSA was conducted using an Autoregressive Integrated 
Moving Average (ARIMA) that accounts for seasonality and 
autocorrelation. This model assesses how the aspirin-based 
first-trimester combined screening program for preterm pre-
eclampsia affected the PTB rate by analysing trends before and 
after the intervention using segmented regression. Specifically, 
it examines both the immediate effect of the intervention on the 
outcome and the long-term effect by measuring how the trend 
changes over time. The ARIMA (1,0,0) model was assessed to 
be the best fit for the time series data. Statistical analysis was 
performed using Statistical Package for Social Sciences (SPSS) 
version 28.0.1.0 (IBM Inc.) and Stata (18.5 SE standard edition).

3   |   Results

There was a total of 31 534 births, with 1435 (4.5%) PTBs (734 
spontaneous and 701 iatrogenic) and 488 (1.5%) early PTBs. 
Demographic characteristics of the PTB population before and 
after the introduction of the first trimester combined risk test for 
preeclampsia program are presented in Table 1. The rates and 
trends of PTB before and after the introduction of the screen-
ing and intervention program are presented in Figure  1 and 
Figure  S1. The ITSA showed that the introduction of aspirin 
prophylaxis based on the first trimester combined screening for 
preterm preeclampsia contributed to a nonsignificant immedi-
ate decrease of 0.21% and a nonsignificant reduction in the trend 
of PTB rates (Table 2, Figure 1). Similarly, the intervention re-
sulted in a nonsignificant long-term reduction in iPTB and an 
increase in sPTB (Table 2, Figure 1). Similar nonsignificant find-
ings were seen for early PTB < 34 weeks (Table S1, Figure S1).

4   |   Discussion

4.1   |   Main Findings

The ITSA did not demonstrate a significant impact of targeted 
administration of aspirin based on the first-trimester screen-
ing program on either iatrogenic or spontaneous preterm birth 
rates. The ITSA analysis indicated that there was a nonsignifi-
cant trend of reduction in PTB rates post-screening implemen-
tation. There is an apparent stabilisation in the rate of iPTB 
and sPTB post-intervention, whilst no trends are evident when 
only early PTBs are considered. These results are supported 
by a recent publication on a modelled cohort by Nicolaides 
et  al. [11] that predicted no significant impact of aspirin on 
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both iatrogenic and spontaneous PTB in a high-risk popula-
tion identified with the combined screening test for preterm 
preeclampsia.

4.2   |   Interpretation—First Trimester Combined 
Screening for Preeclampsia and PTB

Women identified as high risk for preterm preeclampsia in 
the first trimester are also at increased risk of developing 
other obstetric complications such as fetal growth restric-
tion, stillbirth, and PTB [1, 7, 12]. Data from previous studies 
showed moderate detection for both iatrogenic [5] and sPTB 
[5, 13] with first-trimester preeclampsia screening. However, it 
would be inappropriate to screen for pregnancies at increased 
risk of an adverse outcome, if it is not supported by a program 

of targeted intervention aimed to reduce its prevalence in the 
population.

4.3   |   Interpretation—Aspirin Prophylaxis and PTB

The PTB rate in the study population (4.5%) is consistent with 
that reported in most obstetric series and has remained stable 
over the years. The latter might reflect the fact that very few in-
terventions have been shown to significantly reduce PTB rates. 
A Cochrane review including 35 212 women demonstrated that 
aspirin can significantly reduce the risk of PTB. The review in-
cluded randomised controlled trials (RCTs) comparing the use 
of antiplatelet agents, such as aspirin, with a placebo in women 
at high risk of developing preterm preeclampsia. The findings 
of the Cochrane review indicated a 9% reduction in the relative 

TABLE 1    |    Characteristics of the preterm birth population (n = 1435) before and after the introduction of the first-trimester screening program 
for preterm preeclampsia.

Pre-intervention (n = 524) Post-intervention (n = 911) p

Age at booking 33 (29–36) 32 (29–36) 0.898

Weight at booking (kg) 65.0 (57.8–76.5) 66.5 (58.0–79.0) 0.166

BMI 24.9 (22.0–29.3) 25.8 (22.2–29.9) 0.245

Mother ethnic origin

White 234 (45%) 364 (40%) 0.129

Black 72 (14%) 163 (18%)

Asian 96 (18%) 180 (20%)

Mixed/other 129 (23%) 204 (22%)

Nulliparous 282 (54%) 470 (52%) 0.193

Gestational age at booking 10 (9–12) 9 (8–11) 0.835

Blood pressure disorders 57 (11%) 105 (12%) 0.709

PTB < 34 weeks 174 (33%) 314 (34%) 0.627

Mode of PTB

iPTB 265 (51%) 469 (51%) 0.740

sPTB 259 (49%) 442 (49%)

Gestational age at delivery 35 (33–36) 35 (32–36) 0.724

Type of delivery

Vaginal 348 (66%) 573 (63%) 0.377

Elective CS 38 (7%) 71 (8%)

Emergency CS 137 (26%) 267 (29%)

Neonatal weight (g) 2277 (1587–2692) 2200 (1460–2630) 0.434

Outcome

Live birth 487 (93%) 827 (91%) 0.099

IUD 26 (5%) 65 (7%)

NND 10 (2%) 11 (1%)

Note: Numbers are presented as n (%), and median (IQR).
Abbreviations: %, percentage; BMI, body mass index; CS, caesareancesarean section; g, grams; iPTB, iatrogenic preterm births; IQR, interquartile; IUD, intrauterine 
death; kg, kilograms; n, numbers; NND, neonatal death; PTB, preterm births; sPTB, spontaneous preterm births.

 14710528, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70100 by St G

eorge'S U
niversity O

f L
ondon, W

iley O
nline L

ibrary on [04/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4 BJOG: An International Journal of Obstetrics & Gynaecology, 2025

FIGURE 1    |    Time series of PTB, iPTB, and sPTB rates presented in quarters of years (Q1–Q4) before and after the introduction of the first tri-
mester combined screening program for preterm preeclampsia. The grey-shaded area represents the pre-intervention period (April 2016–July 2018). 
The dashed vertical line marks the introduction of the screening program. The dotted trend lines represent the trajectory of PTB, sPTB, and iPTB 
rates before and after the intervention. The change in intercept at the time of intervention reflects the immediate effect of the program, while the 
post-intervention trend indicates any long-term changes in PTB rates, as assessed through Interrupted Time Series Analysis (ITSA). iPTB, iatrogenic 
preterm birth; PTB, preterm birth; sPTB, spontaneous preterm birth.

TABLE 2    |    Interrupted time series analysis (ITSA) demonstrating the impact of the first-trimester aspirin-based screening and intervention 
program on the % of PTB, sPTB, and iPTB.

Estimate (95% CI) SE p

% Total PTB

Slope coefficient before the intervention 0.04 (−0.13 to 0.14) 0.06 0.95

Immediate effect of the intervention −0.21 (−0.28 to 0.69) 0.24 0.39

Change in slopes between the pre- and post-intervention −0.01 (−0.15 to 0.13) 0.07 0.89

% sPTB

Slope coefficient before the intervention −0.06 (−0.13 to 0.01) 0.04 0.10

Immediate effect of the intervention 0.21 (−0.28 to 0.69) 0.24 0.39

Change in slopes between the pre- and post-intervention 0.05 (−0.023 to 0.131) 0.037 0.16

% iPTB

Slope coefficient before the intervention 0.06 (−0.05 to 0.18) 0.06 0.27

Immediate effect of the intervention −0.44 (−1.24 to 0.35) 0.38 0.26

Change in slopes between the pre- and post-intervention −0.06 (−0.075 to −0.051) 0.06 0.30

Abbreviations: %, percentage; CI, confidence interval; iPTB, iatrogenic PTB; PTB, preterm birth; SE, standard error; sPTB, spontaneous preterm birth.
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risk of giving birth before 37 weeks among those who received 
antiplatelet therapy compared to those who received a placebo. 
However, the effect size is so small that treating 1000 high-risk 
women with aspirin resulted in 159 cases of PTB compared to 175 
in the placebo group—a reduction of 16 cases [9]. Biologically, 
there is an association between placental insufficiency and 
sPTB, providing a possible mechanism for aspirin playing a 
minor role in reducing the rate of sPTB. Furthermore, aspirin 
may lower the incidence of preterm preeclampsia, consequently 
decreasing the rate of iPTB [11]. However, the contributions of 
these specific reductions to the overall PTB rate are minimal, 
as shown in the findings of this study. Therefore, even with ad-
herence to the aspirin regimen, the overall PTB rate is unlikely 
to be significantly impacted. This aligns with the findings of a 
recent study by Nicolaides et al. [11], which conducted a second-
ary analysis of the SPREE trial cohort and found that, in the 
modelled population, the impact of aspirin treatment on PTB in 
high-risk pregnancy detected with the first trimester combined 
screening for preeclampsia is minimal or nonsignificant.

4.4   |   Strengths and Limitations

This study was conducted in a large tertiary centre unit, with 
high-quality data collection. This setting allows for a detailed and 
reliable analysis of PTB rates and the impact of the first-trimester 
screening program. Although this dataset is among the largest 
available, it still has proven to be insufficient to show any statistical 
power and, therefore, to draw definitive conclusions. Additionally, 
the study population was limited; no adjustments were made to 
account for demographic confounders, and the women included 
were followed up since the beginning of their pregnancies, which 
might have introduced intervention bias. These women could 
have received other specific interventions aimed at reducing 
PTBs, potentially confounding the results and making it challeng-
ing to isolate the effect of the screening program alone.

5   |   Conclusion

In summary, first-trimester combined screening for preeclamp-
sia identifies a group of women at higher risk of both sPTB and 
iPTB. Targeted intervention with aspirin prophylaxis and serial 
fetal well-being assessment has been shown to reduce preterm 
preeclampsia and improve perinatal outcomes. However, there 
is no evidence of a significant effect on overall PTB rates in this 
population. Given the large population studied and the lack of a 
statistically significant impact, even if a minor effect exists, the 
number needed to treat before observing a meaningful reduc-
tion in PTB rates would be substantial. This suggests that even 
the widespread implementation of the first-trimester screening 
aspirin-based program alone may not be the most efficient strat-
egy for PTB prevention. Instead, future efforts should focus on al-
ternative or complementary interventions that may have a greater 
and more clinically significant impact on reducing PTB rates.
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