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INTRODUCTION

Controlling the increase of healthcare costs is a continuing and growing concern, especially in 

times of economic crisis and persistent deficits in government budgets. In the last decade health 

care costs have been growing faster than the Dutch economy itself. The Dutch Minister and 

the State Secretary for Health, Welfare and Sport indicated in their recent policy agenda (VWS, 

2013a) the urgency of interventions for curbing this trend.1 

 The problem of growing health care costs is visualized in Figure 1. In 2012 the health care 

costs were €93 billion. Costs predominantly increased in hospital and elderly care. In times of 

poor economic growth, the relative share of health spending in national income increases even 

more. This is demonstrated in Figure 2 by the steep line for 2009. In 2012 the Netherlands spent 

15.4% of its gross domestic product on health care and welfare.1
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FIGURE 1 - The absolute health care costs per sector per year (source: www.gezondheidszorgbalans.nl/kosten)

According to these figures the Dutch health care system is unsustainable, as the spending 

on all other goods and services in addition to health care decreases, since health care costs 

are increasing.2;3  A closer look at the growing health care costs suggests that the total health 

expenditure rises by an annual average of 1%, because of the growing and aging population, and 

increase in chronic diseases. Inflation reflects a rise in prices; between 2003 and 2008 inflation 

hovered between 1% and 2.5% (CBS Stat Line, 2009c). The additional growth, however, can be 

attributed to a residual group, which consists of changes in care (technological developments, 

more treatment options), greater demand (rising prosperity, other preferences) or an increase 
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above the average inflation rate.1 This residual group may be a target for interventions, such as 

strict implementation of evaluated health care, repealing non-evaluated health care, and the use 

of evidence based guidelines.

 

FIGURE 2 - The relative share of health spending in the national income. On the x-axis the change in 
national income between 1980 and 2009, where the national income in 2000 is set at 100. The y-axis shows 
the change in the share of health spending in national income (as percentage) between 1980 and 2009. 
(source: www.gezondheidszorgbalans.nl/kosten)

The concerns mentioned above also apply to obstetrical care. Although pregnancy itself is 

generally not considered as a medical condition, pregnancy and delivery inevitably involve 

health care decisions, which affect maternal and neonatal outcomes, as well as costs. It is 

important, both for health care professionals and for policy makers, to have evidence on clinical 

effectiveness as well as costs of available diagnostic and treatment strategies.

 Although the quality of the economic evaluations has improved over the last decades, 

the relevance of economic evaluations in the field of obstetrics is not fully acknowledged. The 

number of publications concerning economic evaluations in obstetrics during the past decades 

has not significantly increased.4;5 Furthermore, translation of the results of (cost-)effectiveness 

studies into the guidelines seems to be problematic. The actual content of these guidelines is 

defined after a consensus procedure within a professional group. Because of the lack of clear 

regulations, results of cost-effectiveness studies are not mandatory for (not) implementing 

new strategies and diagnostics. Overall, economic evaluations in obstetrics are no part of our 

standard routine in Evidence Based Practice.

 The aim of the research reported in this thesis was to assess the effectiveness, costs and cost-

effectiveness of a number of diagnostic and treatment strategies in obstetrical care. The resulting 

evidence can contribute to the development of clinical guidelines and evidence based policy 

making. 
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DUTCH CLINICAL STUDIES IN OBSTETRICS CONCERNING ECONOMIC 
EVALUATIONS 

Since 2003 a number of clinical studies have been initiated within the collaborative framework 

of the Dutch Obstetric Consortium. Many of these included economic evaluations. Studies on 

induction of labour (PROBAAT)6, premature rupture of the membranes (PPROMEXIL)7, induction 

of labour because of intra-uterine growth restriction (DIGITAT)8 or hypertensive disorders 

during pregnancy (HYPITAT)9, fetal monitoring (STAN)10 and (threatened) preterm labour were 

performed (AMPHIA, ProTWIN, APOSTEL).11-14

 The APOSTEL-I study, one of the studies initiated in the consortium, was primarily designed 

to overcome the problem of overtreatment of women with threatened preterm labour.15 The 

results of this study are presented in part one of this thesis.  For the randomized clinical trials 

within the Dutch Obstetric Consortium researchers decided in advance whether an economic 

question would be added to the primary clinical study aims. A number of these projects are 

presented in part two of this thesis. 

Part one: Clinical decision making in threatened preterm labour

Spontaneous preterm delivery remains one of the most challenging problems in obstetrics. It 

occurs in 5% to 13% of all deliveries and is a major cause of perinatal mortality and neonatal 

morbidity.16 In the developed world, women presenting with symptoms of preterm labour 

before 32 weeks are often transferred to a perinatal centre and receive treatment with tocolysis 

and corticosteroids. However, 80% to 95% of these women will not deliver within 7 days after 

presentation, and half of these women will continue pregnancy until term.17-20 Consequently, 

many women are transferred and exposed to interventions without benefit. 

 In order to reduce health care costs, avoid side effects from unnecessary treatment, and 

lower stress for pregnant women and their families clinicians try to predict whether a delivery will 

occur in the short term. In most western countries cervical length, measured with transvaginal 

sonography, is the cornerstone of this prediction. A cervical length of at least 25 mm signifies 

that the risk of preterm delivery within 7 days is less than 5%, giving a sound argument to 

withhold treatment.18 A relatively new test is measuring fetal fibronectin. Fetal fibronectin is a 

glycoprotein that is present in amniotic fluid and placental tissue. It is thought to be released 

through mechanical or inflammation-mediated damage to the membranes or placenta before 

birth.21;22 This released fibronectin can be detected by swabbing the ectocervix or posterior 

vaginal fornix and by evaluating this swab with an enzyme-linked immunosorbent assay.22 Its 

presence has been repeatedly demonstrated to be associated with the likelihood of preterm 

delivery.21 However, a cervical length below 25 mm and a positive fibronectin test both have 

a poor positive predictive value for preterm birth.18;20;23 Treating all symptomatic women with a 

short cervix or a positive fibronectin test would lead to overtreatment.
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 Both tests could be combined in various ways. At the start of our study, it was unclear 

whether a combination of cervical length and fibronectin could improve the prediction of 

women who will (not) deliver within 7 days, and reduce costs. We therefore first performed a 

cost-effectiveness analysis of different test strategies, based on estimates from studies reported 

in medical literature (Chapter 2). 

 Because estimates in literature vary and may be less applicable to the Dutch situation, a 

prospective nationwide cohort study was conducted in which women with symptoms of 

preterm labour between 24 and 34 weeks gestation were included (APOSTEL-I study). Cervical 

length measurement and fetal fibronectin testing were performed in all women with symptoms 

of preterm labour in order to find out how to combine both tests (Chapter 3). 

 Within this APOSTEL-I cohort study a double-blind randomised clinical trial was conducted 

(APOSTEL-I trial). It compared nifedipine with placebo in women with symptoms of preterm 

labour and discordant test results; namely a short cervix, but negative fetal fibronectin test 

(Chapter 4). 

 We additionally aimed to explore whether a prediction rule including other risk factors for 

preterm delivery could better predict preterm delivery within 7 days. A multivariable model was 

built with the APOSTEL-I data, and compared against a prediction model including only cervical 

length and fetal fibronectin as predictors (Chapter 5).

Part two: Economic evaluations alongside clinical trials

Preterm birth is the leading cause of perinatal mortality and neonatal morbidity. As such, it is 

associated with intensive use of neonatal health care. Consequently, the related costs are high, 

but differ between countries. Since several studies in the Dutch Obstetric Consortium had 

preterm delivery as their focus, we could link databases and estimate Dutch neonatal costs of 

preterm delivery.12;15;24;25 We aimed to estimate neonatal morbidity, mortality and costs stratified 

by gestational age, in both singleton and multifetal pregnancies (Chapter 6). Such estimates 

could be of value in future decision analyses that concern preterm delivery. 

 An example of such an analysis is the cost-effectiveness study alongside the ProTWIN trial, 

which showed that inserting a pessary in women with a multiple pregnancy and a cervical 

length below the 38 mm at 16-22 weeks significantly reduced both poor neonatal outcome and 

very preterm birth rates.11 It was unclear whether these women used more health care facilities 

antepartum, and whether the reduction in preterm birth resulted in lower health care costs 

(Chapter 7). 

 We also aimed to explore other applications of economic evaluations to support clinical 

decisions in obstetrical care. One of these is a cost-effectiveness analysis alongside the PROBAAT 

trial, which was a trial on term induction of labour comparing a Foley catheter with prostaglandin 

E2 gel in women with an unfavourable cervix.26  Due to the large number of inductions, cervical 

ripening leads to substantial healthcare costs. Evidence on the economic consequences of 

labour induction with a Foley catheter was lacking (Chapter 8).  
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 An additional application is a cost-effectiveness analysis of routine cardiovascular risk 

stratification in women who experienced hypertensive pregnancy disorders. In this analysis we 

used Markov models for which estimates could be based on the HyRAS study and on published 

literature (Chapter 9).

 The thesis closes with a summary and concluding remarks (Chapter 10).
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