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Despite a longstanding interest in improving data quality and measurement on abortion, there 

is a lack of comprehensive methodological work on spontaneous pregnancy loss. Yet, reporting 

pregnancy losses in surveys could be affected by stigma and emotional distress1, recall bias2, 

varying likelihood of early pregnancy recognition among different population sub-groups,3 and 

reporting other pregnancy outcomes, such as induced abortions, as miscarriages.4 Studies are 

also often restricted by insufficient sample sizes, particularly among population sub-groups. 

While much of scientific research tends to focus on topics for which there is good-quality data, 

efforts to overcome data limitations in studying topics that are more difficult to measure are 

commendable. Currently, a better understanding of pregnancy loss, its risk factors and 

consequences, as well as monitoring of prevalence and population sub-group disparities, is ever 

more important as the provision of sexual and reproductive health services has become 

increasingly politicised, resulting in deteriorating care.5 Thus, the article by Forrest and 

colleagues6 in this issue of Paediatric and Perinatal Epidemiology is a welcome contribution by 

applying the enhanced Modified Kalman Filter (eMKF) to study pregnancy loss trends by age in 

metropolitan and non-metropolitan populations in the US. Research examining these trends by 

metropolitan vs. non-metropolitan context has not been possible previously due to small 

sample sizes in non-metropolitan populations. Some key challenges in any methodological work 

on pregnancy loss, in general, and in the study by Forrest et al.6, in particular, are discussed 

below. 

 

1 Population at ‘risk’: who should we study? 

When monitoring pregnancy loss trends and sub-group disparities, who should be considered at 

risk of pregnancy loss remains murky. On the one hand, one cannot experience a pregnancy loss 

unless pregnant, which could mean only including pregnant individuals in the denominator. On 

the other hand, pregnancy loss, miscarriage in particular, can be seen within a continuum of 

subfertility, in which case, including those aiming to conceive or at risk of pregnancy, remains 

relevant. However, we often lack detailed information on the respondents’ pregnancies and 

their outcomes, sexual activity, pregnancy intentions, contraceptive use, and diagnosed or 

suspected fecundity problems, making it difficult to define the study population in this way. Yet, 
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differences in pregnancy loss risk by population sub-groups may depend on who is included in 

the denominator: a cohort study in the UK showed that when the reproductive lifespan of all 

women was studied, miscarriage risk differed by socioeconomic characteristics, but when only 

those who were pregnant were included, no such differences were found.7 Therefore, it is 

essential to clearly define who is included in a pregnancy loss study and provide a rationale for 

this inclusion. 

 

Forrest et al.6 mention including ever pregnant women and studying women’s risk of pregnancy 

loss, but their analyses are conducted at the pregnancy level. This can make it difficult to 

understand the trend estimates, since they reflect the share of pregnancy losses relative to live 

births (with induced abortions excluded and all spontaneous losses included in the outcome of 

interest), rather than any individual’s or population sub-group’s probability of experiencing a 

pregnancy loss. This approach does not account for the clustering of pregnancies at the 

individual level, which may result in, for example, artificially narrow confidence intervals or a 

disproportionate impact on the results from individuals with multiple pregnancy losses. 

 

2 Which pregnancy experiences count? 

Pregnancy losses may occur at different stages of gestation. However, there is no internationally 

agreed upon definition of miscarriage—and, consequently, stillbirth—as a function of 

gestational age.8 In addition, in rare cases people may not know whether they experienced an 

early miscarriage or an ectopic pregnancy, if the pregnancy ended before it was visible in an 

ultrasound. Forrest et al. 6 overcome the issue by including miscarriages, ectopic pregnancies, 

and stillbirths under one term ‘pregnancy loss’. While this approach avoids the problem that 

these outcomes can sometimes be difficult to distinguish, it may obscure differences in 

subpopulation risks of pregnancy loss if the risk factors of interest affect these outcomes in 

different ways. While stillbirth risk varies by socioeconomic and racial/ethnic characteristics,9 

the few existing studies on miscarriage show mixed results,7 thus indicating that the risk may 

indeed vary depending on the specific type of pregnancy loss. 
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Forrest et al.6 test the robustness of their results by excluding pregnancies reported as 

unwanted from the analysis and including induced abortions in the denominator. The former 

criterion aims to solve the issue of non-planned pregnancies being typically recognised later, 

which could mean that some early miscarriages are ignored, whereas the latter approach better 

takes into account that some pregnancies ending in abortions would have been miscarried. 

While neither analysis dramatically changed the overall results,6 it demonstrated how impactful 

such analytical decisions can be among population sub-groups. The disproportionately high 

proportion of pregnancy loss among the youngest age group in the main analyses seemed more 

reasonable after abortions were included, indicating that a relatively low proportion of 

pregnancies among this age group ended in live births due to a relatively high prevalence of 

induced abortion. Following from the argument that those intending a pregnancy are more 

aware of a pregnancy loss than those experiencing an unwanted, or ‘mistimed’ pregnancy, an 

interesting additional analysis could have focused on intended pregnancies only. 

 

Overall, any analysis of pregnancy loss using self-reported data will include some spillovers from 

one pregnancy category to another, whether it is fluctuations between abortions and 

miscarriages4, or different types of spontaneous pregnancy loss. Thus, separating different 

pregnancy outcomes and including all pregnancies (also abortions) in the denominator 

whenever possible, given the overlap and misclassification between different categories, is the 

recommended approach. 

 

3 Potential pitfalls of model-based estimation: a need for multiple approaches 

Any model-based approach to estimate pregnancy loss is a simplification of reality based on 

imperfect data. When it comes to such limitations of their method, Forrest et al.6 mentioned for 

instance, not being able to adjust their results for other sociodemographic characteristics, since 

the eMKF method only allows two stratifying factors (in this case, metropolitan status and age), 

and discuss some of the technical details of the modelling approach. However, given that one of 

the aims of the paper was to test the feasibility of using the eMKF method for analysing 

pregnancy loss, a more comprehensive discussion of the method could have been warranted, 
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especially focusing on how the limitations of the model may affect the results and why. 

Moreover, while smoothing out random variation, the eMKF model can explore trends and 

differences between sub-population groups when only limited sample sizes are available; the 

model does not overcome the issues with potential erroneous reporting of miscarriage in 

surveys or clustering of pregnancy experiences within individuals. Exploring multiple analysis 

approaches in future studies and discussing their implications for the results is key to a more 

comprehensive understanding of pregnancy loss and its risk factors. 

 

The analytic sample used in Forrest et al.6 only included pregnancies up to the year 2018 and 

thus precedes the Dobbs decision overturning the right to have an abortion before foetal 

viability in the US. Future studies should examine how the landscape of pregnancy loss and 

reporting in surveys is changing and its impacts on population health monitoring. Poorer access 

to obstetrics and gynaecology care, especially in rural areas and states with strict abortion 

restrictions,5 is likely to increase the probability of spontaneous pregnancy loss and perinatal 

death, as well as maternal health complications, making it important to monitor future trends. 

On the reporting side, it could lead, for instance, to more induced abortions being reported as 

spontaneous pregnancy losses, which makes said monitoring more complicated. In addition, 

future studies should investigate the specific factors behind the increasing trend of pregnancy 

losses in the US, as demonstrated by Forrest et al6, because policy implications differ based on 

the underlying reasons. For example, if miscarriages increase due to the effects of climate 

change or pollution, the implications are different than if they seem to increase due to changes 

in reporting behaviours. Therefore, innovative approaches, including model-based estimates, 

are needed to better understand this pressing public health issue.  
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