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Thee Netherlands is the only country in the Western world where the obstetric care sys-
temm is predominantly oriented toward midwife-assisted primary care and surveillance, 
aimedd at the selection of (high) obstetric risks. 

Althoughh the foundations of the system date from the late 19th, early 20th century, 
itss performance has only been evaluated systematically since the 1980s. In this 'era of 
accountabilityy and responsibility',1 not without coincidence, clinical research methods 
suchh as clinical experimental study designs, clinical epidemiology, clinical decision 
sciencess and economic evaluation ('medical technology assessment') have strongly 
developed.. Each of these methods, each from its own perspective, contributes to health 
caree decision support either at the individual or the societal level. 

Simultaneously,, hospital-at-home care has gained increasing attention as one of 
thee options to diminish the demand for in-patient care. The interest in hospital-at-home 
caree is understandable as it closely matches developments in society: while the bor-
derlinee between health (care) and non-health (care) gradually fades, physicians in-
creasinglyy share medical decisions with affluent, well-educated and well-informed citi-
zens/patients,, thereby reducing 'patientism' and paternalism. Despite its limited appli-
cationn and small scale character, de-institutionalized care may not only offer 
opportunitiess to increase efficiency and reduce medicalization but also increase quality 
off care and individualization of care. Despite enthousiastic reports, limited experience 
andd the absence of proper evaluations of home versus hospital care obscure its exact 
merit.2,3 3 

Thee computerization of health care technologies has provided a specific incentive 
towardd hospital-at-home care. Telemedicine and telemonitoring techniques - i.e. the 
surveillancee of the patients' health status in support of prevention, diagnosis, treat-
mentt through the recording, transport, storage and analysis of (biomedical) data using 
medicall information and communication technology4- have been developed in the 
earlyy 1980s5 and their application in clinical practice in the late 1980s and 1990s has 
receivedd a lot of attention. The potential significance of telemedicine for the Dutch 
healthh care system has only recently been recognized, given the 1999 report "Telemo-
nitoring.. Toepassingen en mogelijkheden in de Nederlandse gezondheidszorg." 

Thiss thesis offers a clinical and economic evaluation of a hospital-at-home program 

8 8 



inn antenatal surveillance supported by a newly developed technique: domiciliary ante-
natall fetal monitoring for high-risk pregnant women. We hope the thesis will not only 
aidd decision making and contribute to the implementation of this new modality but also 
stimulatee the debate on telemedicine and hospital-at-home care and contribute to the 
methodss of evaluation in antenatal care. 

Wilmaa Monincx & Erwin Birnie 
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GENERALL INTRODUCTION 

1.11 Developmen t of de-institutionalize d care in the Netherland s 

Duee to demographic developments, epidemiologic changes, technological progress, 
andd increasing health care needs, the use of health care will continue to grow.1'2 Com-
binedd with autonomous price increases, increasing health care demands lead to rising 
healthh care expenditures, both in absolute terms as well as per capita.3 One option to 
regainn control of the increasing health care use is to implement rigid budget control. 
Otherr options to control the use of health care may be directed towards intrinsic 
changess of the health care system that enhance the system's effectiveness or efficiency. 
Exampless are innovations in treatment practice (e.g. priority setting, development of 
clinicall guidelines) or organizational innovations of the health care system. 

Thiss thesis considers one of the most pronounced organizational innovations in West-
ernn health care systems, viz. the de-institutionalization of the provision of health care. 
Besidess cost containment, several other social developments converge into de-institu-
tionalizationn such as the development of new technologies, increasing continuity of 
care,, the individualization of care, the participation of patients in treatment decisions 
andd recognition of patients' preferences, and the strive for de-medicalization. As such, 
de-institutionalizationn might be a valuable contribution to accomodate the growing use 
off health care for specific conditions and for certain modes of care. We consider de-
institutionalizationn in obstetric care, an area in the Dutch health care system in which 
preferablyy non-clinical care is provided whereas other countries would apply routine 
clinicall care. 

Wee define de-institutionalization of care as the transfer of the setting of health care 
fromm highly specialized medical settings to medically less structured settings. An 
extremee case is the substitution of care of highly specialized hospital-based teams for 
treatmentt at home with minimal support of primary and informal caregivers. Obviously 
aa gradientt exists between these extremes, e.g. short-stay in-hospital care, day care, or 
outpatientt care. Our definition contains three essential characteristics. Firstly, de-insti-
tutionalizationn is primarily related to the organizational setting and the permanent 
availabilityy of personnel and facilities rather than to the profession of the caregivers 
involvedd per se. In some modalities of de-institutionalized care, the profession of the 
caregiverss may be identical regardless of the place where care is delivered. Secondly, 
ass the latter examples show, de-institutionalized care does not necessarily result in out-
of-hospitall care. Thirdly, we distinguish de-institutionalization from de-medicalization, 
althoughh the former could support the latter. 

De-institutionalizationn of the provision of care reflects a changing perspective on the 
organizationn of health care, sometimes with a profound impact on the clinical concepts 
underlyingg care. Health care in Western societies is commonly organized as a two-tier 
system.. At the primary care level, general practitioners, district nurses, and - in case of 
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obstetrics-communityy midwives provide generalistic care. Primary care is responsible 
forr the provision of information and advice, elementary diagnosis and treatment using 
-- if anything - simple-to-operate portable equipment or devices, and the selection of 
healthh risks which subsequently are referred to secondary care. Care at the secondary 
levell is delivered by highly-qualified specialistic caregivers who are responsible for con-
sultation,, diagnosis, and treatment using advanced hospital-based facilities. Tertiary 
care,, e.g. university hospitals or nursing homes, may be regarded as a further special-
izationn of the secondary care level. Deinstitutionalization predominantly concerns the 
relationshipp between the primary and secondary care level. 

Thee development of de-institutionalized care in the Netherlands has been supported by 
twoo influential reports: 'Shared Care, Better Care' of the Committee for Modernizing 
Curativee Care in 1994, and 'Transmural Somatic Care' of the National Council for Public 
Healthh in 1995. In 1994, on behalf of the Department of Health, Welfare and Sports, the 
Committeee for Modernizing Curative Care introduced a comprehensive framework for 
de-institutionalizedd care.4 On the one hand, the strict partition between generalistic 
andd specialistic care - until then defined by a clear borderline with a steep threshold 
betweenn professions and institutes - should become less strict and gradually fade, 
makingg care more 'continuous'. On the other hand, increased 'continuity of care' should 
alsoo induce concerted action between generalistic and specialistic caregivers. The 
frameworkk was supplemented with broad implications on policy making, financial, 
medical,, and regulatory aspects. Despite the special position of obstetrics - a disciplin 
withh a longstandig tradition in de-institutionalized care - no special attention was 
drawnn to this field. 

Thee Committee for Modernizing Curative Care presented four basic models for the orga-
nizationn and responsibilities of de-institutionalized care, viz.: 
1.. The medical specialist acts as a consultant at home. Care and treatment at home 

aree offered and coordinated by generalistic caregivers. 
2.. Combined care at home. Care and treatment are offered at home both by specialis-

ticc and generalistic care providers. Each provider has its own task and responsibil-
ityy is shared. 

3.. A trained generalistic caregiver acts as a specialist at home. Treatment and care 
thatt would otherwise be delivered by specialistic caregivers, are now provided at 
homee by generalistic care. The trained generalistic caregiver is fully responsible. 

4.. Hospital-based transferred care or 'out-reaching'. The hospital offers specialistic 
caree and treatment at home to patients who would otherwise be hospitalized. Even-
tually,, the specialist in the hospital is responsible. 

Ass the second and fourth model illustrate, the transfer of hospital-based care to the 
homee setting does not necessarily imply the transfer of professional responsibilities 
fromm a specialistic caregiver to a primary care professional. Generally, when the care 

(i i lpi i 
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settingg is changed, professional responsibilities and the content of care may or may not 
bee adapted accordingly. 

AA special case, not covered by one of the four above-mentioned models, exists when 
thee patient is treated in the hospital under the responsibility of a hospital-based pri-
maryy caregiver.5,6 Although this case is an example of 'transmural' care ('outreaching' 
off primary care into secondary care), it does not satisfy our definition of de-institution-
alizedd care and will therefore not further be addressed. 

Thee implementation of de-institutionalized care was further supported in 1995, when 
thee National Council of Public Health provided specific recommendations on the 
responsibilitiess of caregivers, on treatment capacity and resources, and on the financial 
systemm in de-institutionalized care.7 Close cooperation and collaboration between the 
variouss professional caregivers is essential to implement de-institutionalized care. Col-
lectivelyy they have to develop protocols in which care, responsibilities and coordination 
aree described. Caregivers and patients share responsibility in fitting need and supply. 
Thee patient is not only a consumer of health care but also a critical partner. Health 
insurancee companies, regional caregivers, and health institutes should cooperate to 
developp regional agreements on care and financial resources. Moreover, adverse finan-
ciall incentives should be absent and functional flexibility should be added to the bud-
getaryy system that is predominantly sector-oriented or institute-oriented. 

Followingg the 1994 and 1995 reports, many experiments on de-institutionalized care 
havee been initiated by the government, health insurance companies, and third parties 
suchh as the Dutch Heart Foundation and the Dutch Cancer Society. With their specific 
combinationn of scientific expertise and patient-oriented perspective, these funds have 
playedd a pioneering role on the critical appraisal of innovative experiments. The Health 
Researchh and Development Council, enacted in 1998, has taken over the coordination 
andd responsibility for experiments on de-institutionalization initiated or financed on 
behalff of the government. In 1998, the program consisted of more than 200 ongoing 
heterogenouss projects (see Table 1).8 

Manyy of these innovations have been accompanied by scientific assessment of the pre-
sumedd outcomes or benefits. In addition, many of them have also provided valuable 
informationn on the actual implementation of these experiments in practice. The Work-
ingg Group Quality Research (WOK) has provided an analysis of the critical factors in the 
implementationn stage.? Based on the empirical evidence from this study, we evaluate 
theirr approach and address the consequences for implementation in the discussion 
chapterr of this thesis (Chapter 11). 

Thee remainder of this introduction is structured as follows. First, we provide a concise 
descriptionn of the Dutch obstetric care system in section 1.2. In section 1.3, we elabo-



Patient-diseasee category 

AIDS/infectiouss disease/COPD 
CVD/MS/Parkinson'ss disease 
Rheuma a 
Diabetes s 
Oncology y 
Childd health care 
Cysticc fybrosis 
Orthopedics s 
Pregnancy y 
Elderly/psychogeriatry/psychiatry y 
Incontinence e 
Terminall care 
Stomaa care 
Woundd care 
Other r 

Total l 

Modell of 
de-institutionalized d 

11 II 

33 10 

22 17 

15 5 

33 16 

33 15 
33 6 

2 2 

33 5 
ll  l 

11 2 

22 4 
11 2 

22 4 
2 2 

88 19 

322 120 

III I 

_ _ 
1 1 

--
1 1 

2 2 

--
1 1 

2 2 

1 1 

--
--
--
--
1 1 

2 2 

10 0 

care* * 
IV V 

3 3 
--
--
1 1 

5 5 

5 5 

--
--
2 2 

2 2 

--
--
1 1 

--
23 3 

43 3 

Processs of 

A A 

5 5 
--
--
2 2 

--
2 2 

--
--
1 1 

1 1 

--
--
--
--
3 3 

13 3 

B B 

2 2 

2 2 

--
--
--
1 1 

--
--
--
--
1 1 

--
--
--
4 4 

12 2 

care** * 

C C 

1 1 

1 1 

--
10 0 

5 5 

8 8 

3 3 

--
--
--
2 2 

1 1 

2 2 

--
7 7 

4 0 0 

D D 

8 8 

17 7 

15 5 

9 9 

20 0 

3 3 

--
10 0 

4 4 

4 4 

3 3 

2 2 

5 5 

3 3 

38 8 

140 0 

Total l 

16 6 

20 0 

15 5 

21 1 

25 5 

14 4 

3 3 

10 0 

5 5 

5 5 

6 6 

3 3 

7 7 

3 3 

52 2 

205 5 

** I: medical specialist acts as consultant at home; II: combined care at home; III: generalistic caregiver 
actss as specialist at home; IV: hospital-based transferred care ('outreaching'). 

r** A: prevention; B: diagnosis; C: treatment; D: care. 

Tablee 1. Transmural care projects in the Netherlands8 

ratee on the developments from which de-institutionalization in obstetrics has emerged. 
Sectionn 1.4 provides an overview of studies on de-institutionalized obstetric care in 
whichh domiciliary uterine activity monitoring or antenatal fetal monitoring have been 
tried.. The mode of de-institutionalized care addressed in this thesis is but one of the 
threee modes found in obstetrics. The last paragraph, section 1.5, delineates the struc-
turee of the thesis. 

1.2.. The Dutch obstetri c care syste m 

Obstetricc care in the Netherlands is organized into three levels of care. Primary care for 
low-riskk women in early pregnancy is delivered either by independent midwives or gen-
erall practitioners (about 65%). Approximately 50% of them are referred to secondary 
caree antenatally, during labour, or during the puerperium. Secondary care for high-risk 
womenn is provided by obstetricians (35%).10 Tertiary care is delivered by obstetricians-
perinatologistss in hospitals with neonatal intensive care departments. General practi-
tionerss and the majority of midwives offer their services from out-of-hospital offices. 
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Obstetricianss and perinatologists always provide hospital-based care. 
Providedd that the pregnancy is low-risk and proceeds well, the primary caregiver is 

responsiblee for all antenatal and perinatal care and for the identification and referral of 
(suspected)) high-risks to secondary care. A low-risk pregnant woman usually delivers 
att home under the responsibility of a midwife, but if she prefers otherwise she may 
deliverr in the hospital still under the responsibility of an independent midwife (short 
stayy of 24 hours or less). Usually midwives have specific arrangements with delivery 
departmentss and maternity wards in hospitals. 

Thee cooperative model between primary and secondary obstetric care in its current 
formm was explicitly described for the first time by Sikkel in i97Q.uThe Dutch insurance 
systemm preferentially not only reimburses home-based midwife deliveries but also 
coverss the cost of maternity home care assistance. Hence, the financial system sup-
portss home-based care. The fees for midwifery care and interventions are tightly regu-
lated,, as is the case in secondary and tertiary care. 

Thee selection of obstetric risks and generally accepted criteria for referral to secondary 
caree were first proposed by Kloosterman in 1968.12 Originally, high-risk indications were 
definedd in Kloosterman's list of high-risk conditions and fully incorporated in Dutch 
obstetricc textbooks.13 Due to technological and professional developments, among oth-
erss the immanent extinction of the general practitioner as obstetric caregiver, the future 
off the two-tier obstetric system was questioned in the 1980s. In 1989, the 'Kloosterman 
Committee*,, a government-initiated working group supervised by the National Health 
Insurancee Board, not only re-emphasized the natural character of uncomplicated low-
riskk pregnancy (with home as the normal place of delivery). The Committee also 
stressedd the importance of careful selection of obstetric risks and cooperation between 
alll professionals involved in perinatal care.14 Incentives should be developed to rein-
forcee this option as gradually a shift towards clinical obstetric care could be observed. 
Ass part of this, the Committee has also revised the original Kloosterman's list into the 
Indexx of Medical and Obstetric Risks.15 The Index integrates clinical expertise and for-
mall evidence into institutionalizing and de-institutionalizing guidelines not only for pro-
fessionall caregivers but also for health insurers. 

Inn other Western countries such an Index does not exist because all antenatal and peri-
natall care are delivered by obstetricians in the hospital.16 In the United States, home 
birthss were common until the Second World War.17 In the United Kingdom, the govern-
mentt actively promoted hospital births by advocating, in 1959, provisions allowing 70% 
off all deliveries to take place in the hospital, and in 1970, for all deliveries.18'19 Although 
primaryy care midwifery in the UK is supported, its natural companion home birth is not. 
Thiss policy is currently questioned.2024 

Inn contrast, midwifery in the Netherlands was legally acknowledged as an indepen-
dentt profession in 1865 with caregiving confined to childbirth of low-risk pregnant 
womenn and maternity care. Originally, antenatal care, first introduced in the 1910s, was 



partt of the responsibilities of secondary care professionals. This changed in 1932 with 
thee introduction of midwife-assisted antenatal care from 30 weeks of gestation. Mid-
wife-assistedd antenatal care was extended to the first trimester in 1951.25 The midwife 
basedd system in the Netherlands including home birth as primary option was kept vital 
despitee the absence of a national policy on the place of birth and a general increase in 
specialisticc care. Probably the general two-tiered organization of Dutch health care with 
aa considerable share provided by primary care, the Medical Practice Execution Act (Wet 
opp de Uitoefening van de Geneeskunst) (1865), the Health Insurance Act (Zieken-
fondswet)) (1941), and self-regulation by primary and secondary caregivers have pro-
videdd a protective environment. 

Thee effectiveness and efficiency of the Dutch two-tier obstetric system have been the 
subjectt of several studies.26'28 The Wormerveer Study, an evaluation of primary mid-
wiferyy care and perinatal outcome in low-risk pregnant women scheduled for midwife-
assistedd delivery between 1969 and 1983, showed that the two-tier system based on 
thee selection of obstetric risks was successful and the resulting perinatal outcome 
favorable.26*299 Primary obstetric care delivered by a selection of general practitioners 
betweenn 1980 and 1985 reached the same conclusions.30 Riteco and Hingstman evalu-
atedd the 1987 Index of Medical and Obstetrics Risks.31 They concluded that almost all 
generall practitioners, midwives and gynecologists accepted the principles of the Index. 
However,, the majority of these caregivers found the implementation of the Index rather 
unsatisfactory,, there was a lack of consensus regarding particular details of the Index 
andd about one-third of the gynecologists refused to accept the Index as guideline.32 Ini-
tially,, the use of the Index in practice varied considerably: 82% among midwives, 51% 
amongg general practitioners and 18% among gynecologists.33 Based on the results of 
thee Gelderland Study (1990-1993), Wiegers concluded that perinatal outcome of mid-
wife-assistedd home versus hospital deliveries in women at low risk at the onset of the 
deliveryy did not differ, thereby showing that home delivery for low-risk women was 
safe.344 The feasibility of the system depends on the existence of well-trained profes-
sionals,, and unequivocal, feasible and largely accepted criteria to identify high-risk 
pregnancies. . 

Concerningg future developments, Bonsel and Van der Maas, after a formalized panel 
study,, expected no major changes in the structure of the Dutch obstetric system, even 
iff health insurers would promote a private market approach to obstetric care. Due to 
emancipatoryy forces, choices in care will grow, leaving a regulating role to the govern-
mentt in case medical and/or economic consequences are regarded undesirable. They 
acknowledgedd that socio-cultural developments could alter the organization of care but 
thesee would probably not affect the obstetric system in itself.35 A recent, quite alarm-
ing,, development is the closing of several community midwifery practices, mainly due 
too a shortage of midwives and rather unfavorable working conditions.36"38 The persis-
tencee of this trend may seriously undermine the viability of the system. 
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Ass a result of this primary care oriented system, the Netherlands is the only industrial-
izedd country whith a large share of home-based obstetric care. In 53% of all pregnan-
cies,, the midwife or the general practitioner is fully responsible for obstetric surveil-
lancee including the delivery. About 30% of all deliveries are home confinements super-
visedd by a midwife or general practitioner and 84% of all postnatal care is given at home 
byy maternity care assistants.3? Indirect consequences of this 'physiological approach' 
towardss pregnancy and delivery are low intervention rates.16,35*40 Although friction inef-
ficiencyy and in-appropriate use of care may exist for pregnant women referred to sec-
ondaryy care,41 any medical disadvantages do not appear from the system. The eco-
nomicc balance may well be in favour of this system as hospital care and the risks of 
overtreatmentt are avoided in about 40% of all pregnancies. 

Thee success of the system is based on four elements. Firstly, the legally protected posi-
tionn of highly-educated midwives acting as an independent medical profession with its 
ownn financial arrangements. Secondly, the Index of Medical and Obstetric Risks as a 
generallyy accepted instrument to separate low-risk from high-risk pregnancies. The 
Indexx not only defines the mutual responsibilities of midwives, general practitioners, 
andd obstetricians; it also embodies the basis for concerted action between primary and 
secondaryy caregivers. Thirdly, a well-organized maternity home care system. And finally, 
thee physiological perspective on pregnancy and childbirth is generally accepted both by 
pregnantt women as well as by caregivers. These four elements have also stimulated the 
developmentt of de-institutionalized care. 

1.3.. Incentive s contributin g to de-institutionalizatio n 

De-institutionalizedd care has been encouraged for at least five reasons: (1) Technologi-
call progress that allows de-institutionalization, (2) increased efficiency, effectiveness 
andd cost containment, (3) superior continuity of care, (4) increased individualization of 
caree and recognization of patient preferences, and (5) de-medicalization. Each devel-
opmentt is described from a general perspective. Subsequently, its relevance to obstet-
ricss and de-institutionalized care in particular is explored. Finally, the position of each 
developmentt in this thesis is addressed. 

1.3.1.. The developmen t of new technologie s 

Innovationn or the introduction of new technologies or tools may have three separate 
effects.. Firstly, innovation may increase effectiveness through the extension of diag-
nosticc or treatment possibilities. It depends on the specific characteristics of the new 
technologyy whether the required inputs have to be expanded or reduced. Secondly, 
innovationn may also be aimed at employing the same amount of inputs more efficiently, 
maintainingg the original level of effectiveness. Finally, innovation may result in diag-
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nosticss or treatments that increase convenience for the patient or are more easier or 
convenientt to operate, without changing inputs or effectiveness. Increased effective-
ness,, efficiency, or convenience in operation may each serve as an incentive for the 
developmentt of new technologies. 

Generally,, the introduction of improved technology may not only enlarge the diagnostic 
andd treatment options to patients. New technologies often require higher educated per-
sonnell and sometimes the availability of complex facilities which frequently are hospi-
tal-dependent.. Efficient use of complex technologies is an incentive to concentration. 
Thereforee innovation not only tends to encourage institutionalization but may also 
increasee costs. 

Innovationn may encourage de-institutionalization when specific technological progress 
allowss diagnosis, treatment, or care to become less dependent of setting, personnel, or 
knowledge.. Computerization and miniaturization may facilitate this. Examples are 
homee dialysis equipment, 24h-ECG telemetric monitoring, treatment of deep venous 
thrombosiss using self-injected low-molecular weight heparines (LMWH) which substi-
tutess in-hospital stay for home treatment,42 or innovations in anesthesiology and mini-
mall invasive surgery that have stimulated day care and short stay surgery. 

Thee shift towards de-institutionalized obstetric care due to innovation has sofar been 
limited.. Obviously the share of de-institutionalized obstetric care in the Netherlands is 
alreadyy substantial. More important, both antenatatly as well as during childbirth, the 
sett of diagnostic devices is limited (ultrasound, CTG, fetal scalp blood sampling for pH 
measurements)) and basically aimed at monitoring or early detection. Therapeutic 
optionss are also limited because, so far, there are few opportunities to alter the course 
off pregnancy or the fetal condition. In addition, antenatal and perinatal care is labor-
intensivee and knowledge-intensive, implying few opportunities for labor-saving tech-
nologicall progress. Therefore, obstetric innovations generally strengthen institutional-
izationn (e.g. NICU).35 Computerization and miniaturization of equipment may be an 
exceptionn in well-defined circumstances. For example, Malone et al. have experi-
mentedd with the transmission of digitalised interactive live video ultrasound images43 

andd recently, a feasibility study on second trimester teleobstetric ultrasonography in 
Canadaa has been completed.44 As will be shown in section 1.4, domiciliary electronic 
fetall monitoring - the intervention described in this thesis - originates from these spe-
cificc innovations. 

1.3.2.. Efficienc y and cost containmen t 

Inn Western health care systems, budgetting is widely used as a means to control the 
processs of the provision of health care. Approximately two-third of the health care bud-
getss in Western countries is devoted to labor expenditures.45 As mentioned in section 
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ï . i ,, budgets will increase in the future not only through the growing demand of health 
caree but also through technological progress and (age-related) wage increases. 

Theree are two basic options to contain increasing health care costs: firstly, increasing 
budgett control (rationing) and secondly, a reconsideration of current health producing 
activitiess (priority-setting). The former option, however, is difficult to achieve in view of 
thee growing health care needs. Moreover, the yearly wage rate increases exceed infla-
tionn and the growth of labor productivity. Simultaneously there are few opportunities to 
increasee labor productivity or reduce the amount of labor employed (the so-called Bau-
mol-hypothesis46,47),, with or without technological progress. Therefore, the budget 
sharee of labor expenditures and the amount of labor employed in health care will 
remainn high in the future. The alternative - rearranging existing health producing activ-
itiess - could take two forms: redefining the mix of health-producing activities by 
substitutingg 'non-health' or 'low-health' productive care (e.g. surgery in day care); or 
reducingg the level of existing activities leaving the activities-mix unchanged (e.g. early 
dischargee programs42,48). Provided there exists an appropriate technique, de-institu-
tionalizedd care could support both alternatives. From this perspective, it seems that de-
institutionalizationn is zero-priced, a rather unlikely assumption.49,50 

Regardingg obstetric care, demographic changes, the post-war baby boom and its 
echoes,, and the effects of reproduction at higher ages (more high-risk pregnancies, 
higherr case-load in hospitals) dominate other cost-increasing factors. Unlike the mor-
talityy rate, the birth rate is rather unpredictable in the long term51 and even in the short 
term.522 Sofar the effect of technological progress on efficiency and cost containment 
hass been limited (except for NICU, see above). This might change in the future with the 
developmentt of genetic and new imaging techniques.35 The opportunities for increased 
budgett control are even more limited than in other health care sectors (high share of 
laborr costs, relatively low wages, positive incentives needed for prenatal care con-
sumption).. Hence, rearranging current activities and the substitution of'non-health' or 
'low-health'' care are even more important. One example is early discharge after a 
cesareann section.53 Another example, domiciliary antenatal fetal monitoring, is dis-
cussedd in section 1.4. 

Economicc aspects play an important role in this thesis. Not only the zero-price assump-
tionn of de-institutionalization is assessed (Chapter 5), we also measure the conse-
quencess of hospital-based and de-institutionalized care for the patients' relatives and 
friendss ('family burden') from an economic and psychological perspective (Chapter 6). 
Inn addition, we empirically derive patients'valuations for different monitoring options. 

1.3.3.. Improvin g the continuit y of care 

Continuityy of care is acknowledged as one of the primary process indicators of quality 



off care.54 De-institutionalized care may contribute to improved quality of care if conti-
nuityy of care is warranted. Integrated de-institutionalized care can only be achieved 
throughh a close cooperation between the various caregivers involved, both horizontally 
(i.e.. between physicians and general practitioners, and between district nurses and 
hospitall nurses) as well as vertically (i.e. between general practitioners and district 
nurses,, or between physicians and physical therapists). The definition of responsibili-
ties,, development of protocols, training, and the exchange of expertise, skills, and 
informationn between caregivers, are all essential to continuity of care. However, 
increasedd continuity of care is difficult to achieve without increased financial flexibility 
withinn the health care system and an increase in coordination overhead. 

Althoughh Dutch obstetric care differs from other health care sectors, the above men-
tionedd arguments essentially also apply to obstetrics. The Dutch obstetric system 
-- probably more than any other sector - hinges on the continuity of care. Concerted 
actionn of midwives and obstetricians is encouraged throughout the whole pregnancy 
andd birth process. In 1979, Sikkel initiated a cooperative obstetric system in which mid-
wives,, obstetricians, neonatologists, and maternity nurses together provide compre-
hensivee care.111 In 1990, the Department of Health, Welfare and Sports initiated Cooper-
ativee Obstetric Working Groups (Verloskundige Samenwerkingsverbanden), aimed at 
achievingg regional cooperation between professions, practical consensus on the selec-
tionn of risks, the development of protocols, and the evaluation of obstetric care. The 
evaluationn of 10 regional projects has shown that not only consensus on risk selection 
hass increased but also cooperation and collaboration between professions has 
improved.. The absence of competition between disciplines and the empowerment of 
midwivess appear to be pivotal for success.55 

Iff continuity of care is sufficiently guaranteed, de-institutionalized care may be consid-
eredd when the most appropriate care setting before, during, or after the delivery has to 
bee determined. The Index of Medical and Obstetric Risks indicates which setting and 
whichh caregiver suits best depending on the woman's condition.16 Since its release in 
1987,, the Index has been refined following new evidence, arguments, and interests.56 If 
experimentss on de-institutionalized care (see section 1.4) prove successful, the Index 
mayy be adapted accordingly. 

Ann empirical study on the continuity of care is not part of this thesis. Continuity is ac-
knowledged,, in part, in the studies on preference elicitation (Chapter 9 and Chapter 10). 

1.3.4.. Enhancin g patien t participatio n in decisions ; the individualizatio n of care 

Thee physician-patient relationship has changed radically within a few decades. The con-
ventionall paternalistic 'doctor knows best'-approach has been gradually replaced with 
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ann attitude which welcomes well-informed patients and active participation in medical 
decisions.. Autonomous well-informed co-deciding patients are not only an ethics-
basedd principle but also legally required according to the Medical Treatments Agree-
mentt Act (Wet op de Geneeskundige Behandelings-overeenkomst). 

Thee extent of patient involvement varies between the patient as the sole decision maker 
(one-wayy exchange of medical information, the physician only gives medical advice; the 
patientt deliberates and decides) and the physician-expert as the sole decision maker 
whoo knows what should be done (one-way flow of medical information, the physician 
deliberatess and decides; no active patient participation). In between these extremes 
aree the 'collegia!' model (the patient and physician are equal partners) and, more real-
istic,, the 'shared decision' model (two-way exchange of medical and personal informa-
tion;; the patient brings his values and life-style preferences to the relationship and the 
physiciann his medical expertise; both deliberate and decide).57,58 Irrespective of the 
actuall degree of involvement, patients who participate in medical decisions are more 
satisfiedd than those who have to rely on their physicians5* and this may contribute to 
favorablee health effects.60"62 

Thee increase in patient involvement has shifted emphasize from societal toward indi-
vidualizedd decision making. Both in societal and individualized decision making, pref-
erencess or valuations can be used to guide the ordering of mutually exclusive clinical 
strategiess when different (health) outcome measures recommend different strategies 
(non-dominance).. For instance, laryngectomy to treat laryngeal cancer improves sur-
vivall whereas radiotherapy reduces morbidity and increases health-related quality of 
life.633 To reach decisions, mortality (life years gained) has to weighted against morbid-
ityy (health-related quality of life) or - if differences in mortality are absent - different 
aspectss of morbidity (dimensions of health-related quality of life) have to be weighted 
againstt each other. The aim of assigning valuations to multiple health states is to com-
paree different strategies with different outcomes in terms of one summary health mea-
suree (e.g. quality-adjusted life expectancy). Details of this procedure have been elabo-
ratedd elsewhere.6* In societal decision making, valuations that reflect society's values 
aree assigned to the health states of each strategy. Other aspects than health, e.g. ethi-
call considerations, the distributional effects of health and justice (equity, equal access), 
mayy play a role in societal decision making. In individualized decision making, on the 
otherr hand, an individual patient assigns his or hers personal valuations (which may 
includee other people's valuations) to the relevant health and, possibly, other outcomes. 

Acceptedd valuation elicitation techniques are paired comparisons, time trade-off, stan-
dardd gamble, visual analogue scale, person trade-off, and the contingent valuation 
method.. These techniques differ in several respects: the measurement scale is ordinal 
orr cardinal (paired comparisons), the trade-off may or may not explicitly incorporate 



riskk (standard gamble), (un)healthy people (person-trade-off) or time (time trade-off), 
andd the (cardinal) measurement scale may be either monetary or not (contingent valu-
ation).. Conventionally, valuations are assigned to health states, independent of their 
duration,, on a cardinal scale in non-monetary units ('utility'). It is assumed that elicited 
valuationss are cardinally measurable and interpersonally comparable.65-66 

Applyingg these methods presumes that preferences or valuations more or less exist and 
cann be elicited successfully with the appropriate tool. Others doubt that patients know 
whatt they want and suggest that these methods are merely an aid or first step in the 
constructionn of valuations and are capable of shaping patient's values ('the method 
becomess the message').67 Different techniques yield different valuations, thereby ques-
tioningg the reliability and validity of these methods.68*70 Valuations may also be sensi-
tivee to the amount and content of the information, the 'framing' and processing of the 
elicitationn task71-72 and on the rater whose valuations are elicited (patient, physician, 
generall public, policy maker).73 

Inn many health care decisions, societal preferences and individual preferences coincide. 
Occasionally,, the outcome of individualized decision making strongly contradicts soci-
etall preference.7475 Some decisions are considered predominantly societal whereas 
otherss are basically left to individual patients. There is no theory which decisions 
shouldd be essentially societal and which basically individual: "... the optimal treatment 
inn many clinical situations is a "toss up" that depends on the values patients attach to 
differentt outcomes and to the risks of particular procedures."57 Kassirer has identified 
sevenn 'utility-sensitive* circumstances in which patients* preferences may be consid-
ered:76 6 

1.. Major differences in the kinds of possible outcomes (e.g. death vs. disability); 
2.2. Major differences in the likelihood and impact of complications; 
3.. Trade-offs between long-term and short-term outcomes; 
4.. Trade-offs involving small chances on grave outcomes; 
5.. Marginal differences in outcomes between options or equality of outcomes; 
6.. The patient is highly averse to taking risks; 
7.. The patient attaches unusual importance to a particular outcome. 

Ann additional case - decision making is left to the patient for reasons of principle or 
ethicss - may be considered part of the last criterium. As few medical decisions are 
basedd exclusively on the assessment of health outcomes, we distinguish two types of 
healthh care choices - although the borderline between them is not always a sharp one: 
-- choices that are basically medical; and 
-- choices that are basically non-medical, e.g. choices related to the individualization 

off health care arrangements once a basically medical decision has been made ('tai-
lor-madee care'). 
Well-informedd individualized decisions can only be made if sufficient, relevant, and 
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scientificallyy reliable medical information is available and communicated to the patient 
inn an effective and comprehensible way.77 This has proved problematic in routine ante-
natall screening7882 and in delivery by cesarean section.83 Patients generally wish to be 
informedd and actively seek information but that does not imply that they always want 
too be involved in the actual decision making. Patients predominantly prefer a more pas-
sivee role in decision participation (i.e. the physician as the primary decision maker) 
whereass the general public prefers a more active role.84"86 Differences in participation 
preferencess between patient groups are largely absent.87 Apparently, patients may 
seekk information for other reasons than decision participation ('psychological' auton-
omy).84"877 Opportunities for individualized decisions may be limited in acute care, if reli-
ablee information is only scarcely available, if well-founded decisions require a lot of 
informationn or complex information which limit the processing of information, or if 
patientss find it difficult to accept final responsibility for treatment decisions and the 
associatedd health effects. Patients may also refuse individualized decision making if 
theyy do not know what they really want.67 Most studies recommend an individualized 
approach,, i.e. information tailored to the individual needs, which demands of physi-
cianss to develop communicative skills.77,83-88 

Thee 'doctor knows best'-approach has changed particularly in obstetrics and gynecol-
ogyy where patient's empowerment coincides with women's empowerment. Moreover, 
thee position of Dutch pregnant women is rather unique: if contra-indications are absent, 
low-riskk women may choose their caregiver (midwife or general practitioner) and the 
placee of birth (at home or in the hospital). The latter choice basically is a medical deci-
sionn but in case of low-risk women there are no medically motivated reasons for the pre-
ferredd place of birth. At this point, we disregard preferences from the caregiver's per-
spective. . 

Theree are several reasons why the patient's home may be the preferred setting. Home 
caree may reduce medicalization. The home environment and the availability of social 
supportt may strengthen the coping and adaptional abilities of the patient. At home, 
patients'' lifestyles can be continued, autonomy is maintained, and patients may decide 
howw normal life is going on and how normal life can be accomodated to the disutilities 
off the health problem.8? Hence, medical solutions for problems that are not even med-
icall are avoided. Opportunities however depend on the suitability of the home environ-
mentt and the medical indication at hand. Finally, home care may reduce the burden of 
dailyy travelling to hospitals, hospital visits or hospitalization particularly in regions with 
loww population density.44,90,91 

Thee preferences for home and hospital birth have been investigated in several studies. 
Thee advantages of home birth are: feeling more relaxed, at ease, the home is cosier, and 
moree privacy, not being seperated from the partner, family life or friends, less anxiety 
forr (assumed unnecessary) interventions, a positive effect of the home environment on 



copingg with pain and on behavior during childbirth, and being in control during labor. 
Thee advantages of the hospital setting are: safety, availability of medical facilities and 
knowledgee in case of complications, and avoiding the fear of transportation in case of 
aa complicated home birth. Often mentioned disadvantages of the hospital setting are: 
manyy rules, loss of privacy, control and autonomy, and orietation toward intervention 
andd technology.92*93 Wiegers showed that strong determinants of the choice to deliver 
att home were previous home birth, confidence of significant others in home birth, large 
proportionn of home births among significant others, and the expected influence of the 
hospitall environment on childbirth (i.e. mainly 'social' factors). The effect of medical 
variabless (general health, symptoms, obstetric history) and psychological factors (neg-
ativee experiences, positive feelings) were modest.34 

Thee strong effect of social factors points toward the 'societal acceptance' of home birth. 
Thiss differs greatly from other Western countries where childbirth traditionally takes 
placee in hospital-based labor wards. Foreign experiments with de-institutionalized mid-
wiferyy and maternity care show that preferences for home birth are related to safety, 
beingg in control, continuity with family life and familiarity of the home, and to psy-
chosociall factors (confidence, anxiety, expectations, bonding).34*94 The fact that one-
thirdd of the women deliver at home and even a greater percentage initially plans to do 
so,, confirms that pregnancy and delivery are regarded physiological events. Feelings of 
autonomyy and being aware of pregnancy as a physiological event probably in itself 
stimulatee the normal progress of labor.40 

Otherr basically medical choices in obstetrics are options for antenatal screening, 
plannedd delivery, epidural analgesia during labor and, in some countries, the option to 
deliverr by cesarean section. Basically non-medical choices relate to the birth process 
(e.g.. 'under water' delivery, vertical delivery) and maternity care options. These choices 
constitutee a subtle balance between efficiency of care and individualization of 
care.76,95*96 6 

Althoughh the advancement of individualized decision-making is generally considered 
desirable,, the potential disadvantages need further investigation. Little is known about 
patients'' ex ante and ex post satisfaction with their new role. Moreover, there is little 
informationn on how the patient's social environment (family, relatives, friends) reacts to 
de-institutionalizedd care, particularly if a change of care-setting translates into a 
greaterr involvement or even active participation. Altruism may have its limits in terms 
off financial or immaterial costs. 

Thee advantages and disadvantages of de-institutionalized care, the strength of 
preference,, and the determinants of preferences, are the main topics of the second part 
off this thesis (Chapters 7, 9 and 10). We apply an economic and decision-analytic 
perspectivee to quantify preferences and relate our findings to the discussion of effi-
ciencyy versus individualization. 



GENERALL INTRODUCTION 

1.3.5.. De-medicalization 

De-medicalizationn of care is repeatedly mentioned as a major advantage of deinstitu-
tionalization.. Medicalization is defined as the process to interprete or reconceptualize 
aa human condition as a medical phenomenon as judged from a biomedical perspec-
tive.97-988 Medicalization has four characteristics. Firstly, the application of a disease 
modell to interprete a condition, thereby assigning a biomedical emphasis to that con-
dition.. Consequently the condition is reinterpreted as disease-like or potentially patho-
logicall and defined around the individual's identity of being a patient. Secondly, ratio-
nall scientific methods and instrumentation are applied to obtain expert-knowledge. 
Thirdly,, scientific knowledge replaces alternative modes of information or knowledge 
suchh as experience-based knowledge. The 'patient' may experience or report symptoms 
butt cannot know with certainty; it is the physician's ability to 'diagnose'. And finally, 
deviationss from 'normality'-a concept defined on the basis of scientifically determined 
standardss - legitimate diagnosis and treatment.98 Possible consequences of medical-
izationn are the loss of autonomy and self-esteem, dependence on expert-knowledge 
andd technology, and an asymmetric patient-physician relationship. Although medical-
izationn is often used to characterize the progress of medicine in an undesirable way, the 
conceptt in itself is essentially neutral.97 

Inn the early 20th century, routine medical prenatal care in the United States and the 
Netherlandss did not exist. Midwife-assisted labor and deliveries in the United States 
weree common (about 40% in 1913 but considerably higher in rural areas and among eth-
nicc minorities). Women only consulted a physician antenatally in case of severe com-
plications.. About 1940, routine medical prenatal care was still largely absent and mid-
wife-assistedd deliveries had fallen to 20%.98 Unlike the United States, midwifery in the 
Netherlandss was legally recognized as an independent expertise in 1865 with profes-
sionall responsibilities confined to uncomplicated childbirth and maternity care. Prena-
tall care delivered by physicians was first introduced in the 1910s. Originally midwives 
weree not authorized to provide prenatal care. This changed in 1932 when midwife-
assistedd prenatall care from 30 weeks of gestation was introduced on a legal basis. Mid-
wife-assistedd prenatal care was further extended to the first trimester in 1951.25 

Obviously,, community midwifery in the United States and the Netherlands has 
developedd totally different. Barker holds the deliberate negation of community mid-
wifery,, the intentional advancement of physician-guided medicalization of pregnancy, 
andd the acceptance of the medicalization of pregnancy by the general public responsi-
blee for this shift.98 In the Dutch two-tier obstetric system, de-medicalization is main-
tainedd by the physiological perspective on obstetrics. Pregnancy and childbirth are 
regardedd as physiological, natural processes ('healthy disease') which, as a principle, 
shouldd not be subjected to medical intervention or medical interpretation. Home births 
andd low cesarean section rates are but a consequence of this approach. The early legal 
recognitionn of community midwifery as an independent profession (professional auton-
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omy),, legally defined responsibilities, high educational standards, professional atti-
tudess and financial independence have provided a protective environment against 
unnecessaryy medicalization. 

De-medicalizationn is generally regarded as preferable, provided that health outcomes 
aree not affected. Deinstitutionalization of care might contribute to de-medicalization if 
'normality'' and societal acceptance of the unusual are enhanced. But de-institutional-
izedd care might also advance medicalization if the concept of 'normality' is adversely 
affected.. However, the increase of medicalization may be preferable from the patient's 
perspective.. The initiatives on cardiotocography-based de-institutionalized obstetric 
caree discussed in section 1.4 are reviewed for their de-medicalizing potential. 

Chapterr 5 of this thesis addresses the de-medicalizing merits of home-based care for 
high-riskk pregnancies. Whether patients appreciate in-hospital monitoring or prefer de-
institutionalisedd monitoring at home is the subject of Chapter 9 and Chapter 10. 

1.4.. CTG-based deinstitutionalizatio n of obstetri c care: the empirica l 
evidenc e e 

Severall studies have been published in which the portable domiciliary electronic mon-
itoringg technique has allowed the de-institutionalized obstetric care. Despite consider-
ablee heterogeneity, three basic modes of de-institutionalized hospital-based care can 
bee distinguished, each with its own high-risk patient group, indications and specific 
provisionn of care: 
1.. Pregnant women with premature preterm rupture of membranes (PPROM) at risk 

forr preterm birth and/or infection. Regular check-ups may be executed by the preg-
nantt woman herself. 

2.. Pregnancies complicated by impending preterm labor. Uterine contraction activity 
iss monitored at home in pregnancies at increased risk for preterm birth. 

3.. Pregnant women with an identified risk for fetal distress and an indication for clin-
icall surveillance. De-institutionalized care includes domiciliary antenatal fetal mon-
itoring,, often with home visits. 

Beloww we summarize the available evidence for each of these modes of de-institution-
alizedd antepartum obstetric care. Cardiotocography is also applied in a fourth category, 
viz.. intrapartum monitoring. As intrapartum monitoring is not provided in de-institu-
tionalizedd settings, that mode of care will not be discussed here. Moreover, we will 
digresss upon the third category - monitoring women at risk for fetal distress - because 
thatt mode of care closely resembles ours. 
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1.4.1.. Care for pregnancie s complicate d wit h prematur e preter m ruptur e of 
membrane s s 

| nn !993. Carlan et al. reported a study on home versus hospital surveillance of women 
withh prelabor preterm rupture of membranes (PPROM, rupture of membranes before 
laborr before 37 weeks of gestation).» Eligibility criteria were: singleton-pregnant 
womenn with PPROM who had not entered labor within 72 hours after rupture, absence 
off intra-amniotic infection, cephalic presentation, at least one vertical pocket of amniotic 
fluidd greater than 2 cm, cervical dilatation less than 4 cm, and living in a circumscribed 
area.. After 72 hours, women who met the inclusion criteria were randomly assigned to 
homee or hospital management. Both strategies provided identical care: bed rest and 
pelvicc rest, temperature and pulse recorded every 6 hours, daily charting of fetal move-
ments,, ultrasound and visual cervical examination once a week, a CTG and blood count 
bi-weekly.. Cervical cultures were treated with antibiotics. Women were hospitalized if 
theree was evidence of labor, chorioamnionitis, or non-reassuring surveillance. Delivery 
wass pursued at 37 weeks if the cervix was favorable. No woman would progress beyond 
400 weeks. The high-risk obstetric clinic was responsible for home surveillance. Of the 
3688 women admitted with PPROM, only 67 women (18%) were included of whom 55 
womenn were actually randomized. 208 eligible women (60%) were not included for hav-
ingg entered labor within 72 hours; 7 women (2%) refused participation for unknown rea-
sons.. The length of the latency period (the period between the PPROM and the delivery) 
andd gestational age at delivery were equal between the strategies. Four pregnancies in 
thee home group and three in the hospital group were complicated by chorioamnionitis. 
Ninee pregnancies in the home group and seven in the hospital group had variable decel-
erations.. Two neonates in the home group and one in the hospital group died perinatally. 
Otherr neonatal outcomes (birth weight, NICU admission, pneumonia, respiratory com-
plications,, enterocolitis, positive blood cultures) did not differ significantly. Neonatal 
dayss in hospital and neonatal hospital charges did not differ significantly by surveillance 
strategy.. However, the mean (SD) maternal hospital stay was significantly lower in the 
homee group {7.7 days [5.4 days] vs. 14.6 days [12.9 days]), as were mean [SD] maternal 
chargess ($5388 [$3105] vs. $10395 [$5383]). 

Itt can take several weeks before women with PPROM give birth, i.e. the latency period 
cann be quite long. Hence, the rationale for this study is the potential to avoid unneces-
saryy hospitalization but only feasibility and safety of home surveillance are investi-
gated.. The study shows that home surveillance is feasible and reduces maternal in-hos-
pitall stay and financial charges. However, statistical power is too low to establish the 
equivalencee of neonatal outcomes ('safety'). Moreover, the low inclusion rate questions 
thee generalizability of the findings. In the Netherlands, approximately 6,000 pregnant 
womenn (3% of all pregnant women) experience PPROM. If only 20% of them are eligi-
blee for home surveillance, it is uncertain whether the implementation of a nation-wide 
programm would be worthwile or inefficient. 



1.4.2.. Care for pregnancie s at risk  for preter m labor 

Pretermm birth is an important cause of infant morbidity and mortality, impending 
pretermm birth is diagnosed as frequent uterine contractions combined with progressive 
cervicall dilatation. Intervention programs have been developed to enhance the detec-
tionn of women at risk for preterm labor, based on the assumption that preterm labor can 
bee identified before the cervical dilatation advances (> 4 cm), and that they may expe-
riencee greater benefit from tocolysis.100 

Inn 1986, Katz reported on an electronic ambulatory home uterine activity monitoring 
systemm (tocodynamometry) to diagnose uterine contractions in women at risk for 
pretermm labor and birth.101 Prelabor uterine activity was recorded daily by self-monitor-
ingg in 76 women at increased risk. Seventy-six (76) women matched for risk factors 
weree selected as controls. 88% of the monitored women and 59% of the controls deliv-
eredd at term. This study indicates that home uterine activity monitoring is feasible and 
effectivee in detecting preterm labor in an early stage. 

Randomizedd controlled trials have compared uterine activity monitoring by tocody-
namometryy (twice an hour daily) with self-surveillance (instructions on the early symp-
tomss of preterm labor and palpation techniques to detect uterine activity) in women 
withh previous preterm delivery, multiple gestation, cerclage, uterine anomaly, cone 
biopsyy in history, and > 2 second-trimester abortions in history. Monitoring started at 
244 weeks and continued to 37 weeks or until the onset of the delivery if the delivery 
occurredd before 37 weeks of gestational age. Women allocated to the intervention 
groupp used a home uterine contractile activity monitor to record and transmit uterine 
contractilee activity data daily to the hospital or a monitoring center. Daily telephone 
contactt with a trained study nurse after transmission of the data was part of most 
strategies.1021066 Home visits by a community midwife once or twice a week in the mon-
itoringg and the control group were part of another study.107 Critical reviews and meta-
analysess of home uterine activity monitoring studies have raised methodological con-
cernss on the study design, power, randomization, blinding, and detail of study 
methods. . 

Inn 1993, the US Preventive Task Force reviewed seven published, peer-reviewed, stud-
iess on home uterine activity monitoring.108 Three randomized clinical trials found no sig-
nificantt effect on the incidence of preterm birth or low birthweight but sample size may 
havee been inadequate to detect a difference.102'103*106 One observational study and 
threee other clinical trials reported a significant reduction in the incidence of preterm 
birth,, neonatal morbidity, mortality, and low birth weight in home uterine activity mon-
itoredd pregnancies.101'104'105-107 The Task Force concluded: "There is insufficient evi-
dencee to recommend for or against home uterine activity monitoring as a screening test 
forr preterm labor in high risk pregnancies. Further research is needed to demonstrate 
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clearlyy whether home uterine activity monitoring is effective in improving important 
clinicall outcomes such as neonatal morbidity and mortality."109 

Inn 1995, the same studies (excluding Katz et al.'s observational study) were assessed in 
aa meta-analysis.110 Effectiveness of home uterine activity monitoring was assessed in 
termss of preterm birth, impending preterm labor combined with cervical dilatation 
>> 2 cm, infant admitted to the neonatal intensive care unit, and mean birth weight. An 
adversee outcome was defined as the onset of preterm labor with cervical dilatation 
>> 2 cm, implying limited opportunities to intervene and to alter the course of the deliv-
ery.. The odds ratio of preterm birth was 0.85 (95% confidence interval (CI): [0.68 to 
1.05]).. When stratified for singleton and twin pregnancies, the odds ratio in singletons 
decreasedd (0.76,95% CI: [0.59 to 0.98D, suggesting a 24% reduction in risk of preterm 
birthh in singletons using home uterine activity monitoring. If adverse outcome is 
definedd as preterm labor and/or cervical dilatation > 2 cm, the risk reduction is only 
statisticallyy significant for the home monitored twin pregnancies (0.48,95% CI:[o.25 to 
0.78]).. No significant difference in NICU admissions was found. 

Thee beneficial effect of home uterine activity monitoring in the meta-analysis is not 
necessarilyy at odds with the report of the US Preventive Task Force. In a meta-analysis, 
dataa are pooled and studies with more cases are assigned a greater weight. In contrast, 
thee qualitative approach of US Preventive Task Force assigns equal weight to studies of 
differentt size. As differences in effectiveness are likely to be small, the latter approach 
iss at the disadvantage of finding an effect. A key issue regards the nursing contact 
alongsidee the home uterine activity monitoring that was absent in the control group. 
Therefore,, it remains unclear whether any effect is due to home uterine activity moni-
toringg or to the nursing contact. 

Inn 1995 the Collaborative Home Uterine Monitoring Study Group (CHUMS) reported a 
multicenterr randomized double-blind controlled trial of home uterine monitoring in 
womenn between 24 and 36 weeks of gestation and at high risk for preterm labor or 
pretermm birth.111 Included were women with abdominal surgery during pregnancy, DES 
exposuree in utero, diabetes mellitus, fetal malformations, hypertension, multiple ges-
tation,, third-trimester bleeding or placenta previa, polyhydramnios, prior preterm labor 
orr birth in a previous pregnancy, recurrent midtrimester abortion, or uterine or cervical 
malformationn or incompetence. Eligible women 01=1292) were randomly assigned to 
homee uterine activity monitoring twice a day including a nursing contact with either 
activee devices 01=574, data revealed) or sham devices 01=591, data concealed) 
devices.. 127 randomized women were not monitored for unknown reasons and 321 
womenn discontinued study participation. Outcomes were the mean cervical dilatation, 
thee mean change of cervical dilatation from a previous visit at preterm labor diagnosis, 
pretermm birth rate, and infant outcomes. No significant differences in these outcomes 
weree found. 

CHUMSS concluded that home uterine activity monitoring, if added to daily nursing 
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contact,, was not associated with less preterm birth, higher birth weights, higher gesta-
tionall ages at delivery, or fewer infant complications. This conclusion corresponds with 
thee 1996 Committee Opinion of the American College of Obstetricians and Gynaecolo-
gists:: "Based on the results of several studies, there is no reason to implement home 
uterinee activity monitoring".112 Uterine activity monitoring as studied is not effective in 
preventingg preterm birth, regardless whether the women are monitored at home or in 
thee hospital. 

Inn 1998, Dyson et al. reported the outcomes of a multicenter randomized controlled 
trial.1133 Of the 3455 pregnant women at risk for preterm labor, 348 women (10%) were 
recommendedd not to participate and additionally 627 women (18%) declined consent. 
Off the remaining 2480 women, 2422 women (including 844 twin pregnancies) were 
actuallyy randomized to (1) weekly telephone contact with a nurse (n=798); (2) daily 
telephonee contact with a nurse (n=796); (3) daily telephone contact with a nurse plus 
homee uterine activity monitoring (n=828). 

Alll women were educated about the symptoms of preterm labor. Moreover, all 
womenn were asked to record symptoms and contractions in a daily log. Women in the 
weekly-contactt group were asked to assess themselves for symptoms of preterm labor 
andd palpate for uterine contractions twice a day. A nurse from a perinatal service cen-
terr called the women once a week to evaluate their logs and encourage self-assess-
ment.. If symptoms or contractions persistently exceeded predefined thresholds, 
womenn had to contact their obstetrician. Care in the daily contact group was identical 
too the weekly group except that the perinatal center-based nurse now contacted the 
womenn once a day and assisted them to contact the obstetrician if symptoms or con-
tractionss persisted. Care in the monitoring group and daily contact group was the same. 
Inn addition, women in the home monitoring group were asked to monitor the uterine 
activityy for two hours daily using portable equipment (Corometrics 600, Corometrics 
Medicall Systems, Wallingford Conn.). Data were transmitted by telephone and evalu-
atedd instantly at the perinatal center. In case of referral, obstetricians and nurse practi-
tionerss were asked to adopt the following guidelines: evaluation of cervical dilatation, 
specificc criteria for diagnosis of preterm labor, and, if necessary, aggressive use of 
tocolyticc drugs before 35 weeks' gestation. 

Pretermm labor < 35 weeks* gestation was diagnosed more often in the home moni-
toringg group (p=o.o6). The incidence of preterm birth < 35 weeks (approx. 14%), 
pretermm labor < 35 weeks (approx. 24%), cervical dilatation, gestational age at preterm 
laborr and at delivery, did not differ significantly between the strategies. Neonatal out-
comee (neonatal mortality [approx. 5%], birth weight, NICU admissions, length of hospi-
tall stay) did not differ significantly between strategies. However, the mean (  SD) num-
berr of unscheduled visits to obstetricians differed significantly by strategy: from 1.2 

 1.5 in the weekly-contact group to 2.3  2.3 in the home-monitoring group (p < 0.01). 
Nineteenn percent (19%) of the women in the home monitoring group vs. 13% in the 
otherr groups received tocolytic drugs after symptoms (p < 0.01). Moreover, 24 women 
treatedd with tocolytic drugs had complications. 
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Inn summary, there is no incremental benefit from adding daily nursing contacts or home 
uterinee activity monitoring to an early detection program consisting of proper instruc-
tion,, daily self-assessment, and weekly nursing contact. Intensifying the early detection 
off preterm labor increases care and costs but does not improve neonatal outcome. This 
findingg is not fully unexpected. Early detection only results in improved outcome if an 
effectivee treatment exists."4 However, the prevention of preterm birth by tocolytic 
drugss beyond 34 weeks' gestation lacks firm evidence. Only about 15% of the women 
enrolledd in this study fell within this range.113 Moreover, tocolytic drugs are only effec-
tivee when other measures to improve neonatal outcome are available, e.g. corticos-
teroidd treatment to enhance pulmonary maturity or birth centres equipped with preterm 
deliveryy facilities.100 

Pretermm labor and birth are important causes of perinatal morbidity and mortality. Uter-
inee activity monitoring may support the early detection of preterm labor. Hence, the pri-
maryy aim of monitoring women at risk for preterm labor is to improve obstetric and 
neonatall outcome. Monitoring at home to increase convenience may be a secondary 
aim.. Currently available studies provide insufficient evidence that home uterine activity 
monitoring,, even if the early detection of preterm labor is advanced, results in a reduc-
tionn of preterm birth and superior neonatal outcome. Current treatment policy is there-
foree aimed at tertiary prevention (treating the patient given the existence of an injury) 
insteadd of secondary prevention (identifying and treating at risk patients). As Dyson et 
al.. show, uterine activity monitoring is not effective for the early diagnosis of preterm 
birth.. Probably preterm birth is the outcome of a long-term process that begins before 
PROMM occurs."5 For this reason, uterine activity monitoring has never gained support 
inn the Netherlands. 

1.4.3.. Care for medium-ris k or high-ris k pregnancie s that conventionall y requir e 
clinica ll  surveillanc e 

AntenatalAntenatal fetal monitoring: the technique 
Longg distance transmission of biomedical data by telephone lines dates from the late 
19th,, early 20th century.116 Computerized analysis of fetal heart rates was developed, 
amongg others, by Dawes et al."7 In 1983, Dalton described a technique to transfer fetal 
heartt rate tracings from the women's home to the hospital using the public telephone 
network.. Audible fetal heart sounds were relayed in real-time from patient's homes, 
withh demodulation and computer processing (using the TELEPLOT system) in the hos-
pital.1188 In 1983, Dawson and Gough started the development of a digital system for 
rapidd transmission of compressed data (the narrow beam CEUSPEC system).119 A mod-
ifiedd microprocessor-based version was developed by Gough in 1986, the broad beam 
(Huntleigh)) Domiciliary Fetal Monitor (DFM). The DFM consists of a remote data collec-
tionn unit and central receiving microcomputer. Reduced data can be transmitted to the 
hospitall using the public telephone network in 40s, providing a visual fetal heart rate 



tracee for immediate assessment. In a variant of this system, the broad beam HOME-
PLOT,, transmitted data are directly fed into a conventional Hewlett Packard HP8040 car-
diotocographh with high-quality autocorrelation for signal processing, eliminating the 
needd for advanced computer processing."6 With the introduction, in 1989, of a com-
merciallyy available software package (Oxford Sonicaid System 8000, Oxford Sonicaid 
Ltd,, Chichester, UK), the domiciliary antenatal fetal monitoring has fully matured. The 
equipmentt for fetal home monitoring consists of a central receiving personal computer 
andd several portable fetal monitors. Fetal heart rates, fetal movements, and uterine 
activityy are recorded and stored at home. Data are sent immediately by modem to the 
receivingg computer were they are analyzed in terms of record quality, uterine contrac-
tionn peaks, basal heart rate, variation, accelerations and decelerations.120 

ClinicalClinical relevance 
Severall studies have demonstrated an association between fetal heart rate variation 
andd fetal oxygenation121 and between loss of variability or non-reactive fetal heart rate 
patternss and adverse neonatal outcome.122125 Reference ranges for fetal heart rate vari-
ationn in second and third trimester pregnancies are available.126,127 

Fetall heart rate monitoring is generally used as a screening test rather than a diag-
nosticc test.128 The obstetrician needs a test that correlates well with perinatal outcome 
withh minimal intra-observer and inter-observer variability.129 Flynn et al. found a sensi-
tivityy of 86% (false negative rate: 14%) and a specificity of 89% (false positive rate: 11%) 
fromm which follow a predictive value of a positive test (PV+) of 15% and a predictive 
valuee of a negative test (PV-) of almost ioo%.125 Another study reported more favorable 
testt characteristics: sensitivity: 70%; specificity: 95%; predictive value of a positive test 
(PV+):: 85%; predictive value of a negative test (PV-): 90%.13  Flynn et al. also found low 
intra-oberverr variability (1/40 CTGs) and low inter-observer variability (3/40 CTGs).12? 
Therefore,, a normal fetal heart rate is almost always predictive of a healthy fetus but 
thee reverse is not.131 Although the fetal heart rate may be regarded a proxy of fetal well-
being,, it should be part of a clinical, biochemical, biophysical and biophysiological 
assessment. . 

StudiesStudies in the United Kingdom 
Daltonn et al. have demonstrated the technical feasibility of domiciliary monitoring.118 

Althoughh using different techniques, both Dalton and Currie116 and Feijen132 showed 
thatt domiciliary monitoring was practically feasible among a larger group of pregnant 
womenn and that their systems were reliable despite the signal loss (570-13% in the 
broadd beam transducer TELEPLOT system versus 37% in Feijen's small beam transducer 
system).. Both studies recommended direct communication between supervisor and 
pregnantt women. 

Anotherr 'real practice' test was conducted by Dawson et al. using the Huntleigh 
DFMM system including a fetal event marker to record fetal (in)activity.133 Monitoring was 
performedd either by the pregnant women themselves and supervised by telephone by 
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aa hospital-based midwife (45%) or monitoring was executed by midwives during home 
visitss (55%). Fetal heart rates were subsequently transmitted to the hospital where they 
weree computer analyzed. Recordings of poor quality were either repeated or the woman 
wass brought to the hospital. 1120 recordings in 74 women (10 healthy volunteers and 
644 pregnant women at high risk) were made. Three women (4%) could not be instructed 
too record their own fetal heart rates and 18 women (24%) had no telephone. For 
unknownn reasons, the obstetrician reviewed the recordings at 11 occassions at the 
woman'ss home. Eleven of the 1120 transmissions (1%) failed and 13 recordings were 
uninterpretablee (1%). During the developmental stage, several other problems were 
encountered:: failed arrangements between monitoring midwife and pregnant woman 
(n=34),, poor modem operation (n=55) and other, mainly equipment failure (n=47). All 
problemss could be solved satisfactorily. All but one woman complied to the scheme. 
Domiciliaryy monitoring did -not fail to detect any adverse condition. 

Thee authors conclude that the system is convenient, safe and efficient. Although, 
inclusionn of a fetal event marker was useful, the performance of this system relative to 
previouslyy developed systems remains unclear. The study also shows that most women 
aree prepared and able to make their own unsupervised recordings after adequate train-
ing.. The excellent compliance is in part explained by the role of the midwife: women 
shouldd not receive isolated monitoring at home. The visiting midwife is not only a 'mon-
itoringg technician* but should also act as a professional caregiver, provide advice and 
encouragementt at home, and serve as liaison between the woman and the obstetrician. 
Thee author's claim that hospital admissions and clinic visits have been reduced is likely 
butt not substantiated with data. 

Jamess et at. have implemented domiciliary monitoring in four UK centers, each with its 
ownn organization.134 In Bristol, midwives record the fetal heart rates usually at one of 
fivee local health centers. In Glasgow, recordings were made by midwives and subse-
quentlyy transmitted from the women's homes or from the regional hospitals to the fetal 
assessmentt unit in Glasgow. In London, the monitoring equipment is given to the preg-
nantt women after initial training. Women record the fetal heart rates at their own homes 
andd transmit the recordings by telephone. And finally, in Nottingham, midwives record 
thee fetal heart rate traces at the women's homes during a home visit, usually twice a 
week.. In all centers, transmissions were made within 3 hours of the recording to the 
assessmentt unit. Additional monitoring or tests were allowed if indicated by the obste-
trician.. In case of'abnormal' fetal heart rate traces, a woman should attend hospital for 
conventionall CTG-monitoring and/or additional tests. Recordings of low technical qual-
ityy were repeated. 

Includedd were 368 high-risk women with an indication for fetal heart rate monitor-
ingg (reduced fetal movements, hypertension, previous stillbirth, post-term pregnancy, 
poorr maternal weight gain, small for dates, or antepartum hemorrhage). 825 transmis-
sionss were made of which 769 (93%) were sent successfully. Fifty-six attempted trans-
missionss were unsuccessful due to problems with telephone lines (40/56), interruption 



off calls (3/56), incorrect operation of the equipment (9/56) and technical problems 
(4/56). . 

Thee acceptance rate ranged from 7i%-8o%. Tracings were 'non-interpretable' 
(acceptancee rate < 75%) in 38 out of 825 recordings (5%). Eight recordings, initially 
labeledd as uninterpretable, were later classified as interpretable by the obstetrician due 
too inexperience with domiciliary monitored traces compared with conventional CTG-
traces.. This points towards the importance of experience in the assessment of CTGs 
madee on different equipment. 

Thee aim of the study was to evaluate the system rather than the outcome of ante-
natall fetal monitoring. The system was feasible but proved vulnerable to telephone 
communication.. Unfortunately, comparisons on the organization of domiciliary moni-
toringg between centers are lacking. The advantages and disadvantages from the 
woman'ss and hospital's perspective are discussed. As the workload of hospital staff is 
reducedd but the already heavy workload of community midwives is increased, it is 
importantt that most pregnant women are capable of operating the equipment after 
instruction.. This opens opportunities for domiciliary self-monitoring, a recommenda-
tionn not shared by others.133 

Inn 1989, Dawson et al. reported a randomized study comparing domiciliary antenatal 
fetall monitoring versus conventional in-hospital monitoring.135 Sixty-five high-risk preg-
nantt women (suspected IUGR, hypertension, antepartum haemorrhage, poor obstetric 
history,, reduced fetal movements, or unexplained weight loss with proteinuria) were 
invitedd for participation. Five women (7.6%) preferred in-hospital monitoring and 
refusedd participation. Women with multiple pregnancies or women not having a tele-
phonee were excluded. The remaining 60 women were randomly assigned to domiciliary 
monitoringg (n=4i) or hospital monitoring (n=i9). Domiciliary monitoring consisted of 
homee visits by a hospital-based midwife who recorded the fetal heart rates and trans-
mittedd them by telephone to the hospital. In addition, women had to visit the antenatal 
clinicc regularly. The hospital-based referring consultant team was responsible for the 
domiciliaryy monitoring scheme and all medical decisions including the duration and fre-
quencyy of the home visits. Women in the hospital group received conventional care. 
Womenn in both groups should deliver in the hospital. 

Obstetricc and neonatal outcomes did not differ by monitoring modality. The hospi-
tall group on average spent 27.1 days (range 2-78) in observation versus 25.4 days 
(rangee 1-80) in the domiciliary group. Hospitalization could be avoided in 21 women 
(53%)) in the domiciliary monitoring group. Sixteen percent (16%) of the observation 
periodd in the domiciliary group and 50% in the in-hospital group were spent as in-
patientt days. If all eligible women would be domiciliary monitored, 345 in-hospital days 
wouldd be saved. Evaluation of the domiciliary program, assessed by questionnaire at 
thee end of the pregnancy, did not reveal any major dissatisfaction with the scheme. 

Thee main aim of domiciliary monitoring was to shorten or even avoid hospitaliza-
tion,, assuming that most women prefer home to hospital care. This study indicates that 
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womenn largely accept domiciliary monitoring and that domiciliary monitoring reduces 
hospitall admissions and the length of in-patient stay. However, as the sample size is 
small,, the equivalence of obstetric and neonatal outomes is inconclusive. 

Inn 1990, Lindsay et al. reported on an uncontrolled prospective cohort of 134 women 
includedd in a domiciliary fetal monitoring program.136 Eligible were women with at least 
288 weeks of gestation and one of the following indications: current/previous intrauter-
inee growth retardation, reduced fetal movements, postdate women, gestational dia-
betes,, previous stillbirth, mild hypertension, loss of or failure to gain weight, and sev-
erall minor indications. Clinical surveillance was not always required. Women them-
selvess recorded the fetal heart traces and transmitted the traces by modem to the 
hospital.. The technical quality of the traces was assessed by a hospitat-based obstetric 
nurse/midwife.. All traces were evaluated by a trained obstetrician on call. Women with 
abnormall traces received conventional cardiotocography in the hospital. The induction 
ratee was 28% in monitored women versus 15% in a reference group of women admitted 
too the perinatal unit. The mode of delivery did not differ between these groups. Perina-
tall mortality did not occur. The obstetric outcome of the monitored women was similar 
too that of the women who were perinatally hospitalized. 

Domiciliaryy self-monitoring is technically feasible and acceptable to pregnant 
women.. One woman (1/134) refused domiciliary fetal monitoring. Five women (5/134) 
weree incapable of handling the monitoring equipment. The high-risk pregnancies 
includedd in this study would, under normal circumstances, not require hospitalization. 
Lindsayy et al. suggest that domiciliary monitoring is advantageous to the women (no 
travelling,, no time consuming hospital visits, no hospital admissions, less inconvenient 
forr the women and their families) and to the caregivers (releasing outpatient and in-
patientt resources and miwifery expertise, increasing quality of care). Original data on 
thesee aspects were not presented. 

StudiesStudies in the Netherlands 
Sincee 1992, four studies on domiciliary antenatal fetal monitoring have been conducted 
inn the Netherlands.137 Two studies are observational open uncontrolled studies, con-
ductedd at the Beatrix Hospital, Gorinchem, and the Drechtsteden Hospital, Dordrecht, 
respectively.. The other two studies are randomized controlled trials, one conducted at 
thee University Hospital Utrecht,138 described below, and the other conducted at the Aca-
demicc Medical Center, Amsterdam, which is reported in detail in this thesis. 

AA fifth experiment was initiated by Perinatal Services Netherlands - a company that 
offerss nation-wide hospital services including domiciliary monitoring - on a commercial 
basis.. As the inclusion criteria, data on eligible women, and obstetric outcomes, are 
unknownn this study has been excluded from this survey. 

Inn 1992, the Beatrix Hospital, Gorinchem, started domiciliary antenatal fetal monitoring 
ass part of a larger home care technology innovation program consisting of diagnostic, 



treatmentt and care technologies for various patient groups. The program was initiated 
byy the primary home care organization in cooperation with the local general practition-
ers,, hospital-based gynecologists and nurses. Included were moderate at risk pregnan-
ciess with an indication for clinical surveillance (diabetics, Hb and IUGR). Contra indica-
tionss were bad obstetric history and an unsuitable home situation.139 

Thee obstetrician is responsible for prescribing the monitoring policy (cardiotocog-
raphyy once a day, every other day, or twice a week). Fetal heart rates are recorded dur-
ingg a home visit and send by modem to the hospital where they are analyzed using SYS-
TEMM 8000 software. All traces are assessed initially by an obstetric nurse and are sub-
sequentlyy reviewed by an obstetrician. In case of suboptimal fetal heart rates, the 
obstetriciann is informed. If necessary the woman is referred to the hospital to assess 
thee fetal condition. Women are weekly seen at the antenatal clinic for routine pregnancy 
surveillance.. Two models of care have been tried. In the first model, intake of eligible 
womenn and domiciliary antenatal fetal monitoring are executed by primary care district 
nurses.. In the other model, district nurses are responsible for the intake but women are 
antenatallyy monitored by trained hospital-based nurses. In both models, the general 
practitionerr is the first to be contacted if women have questions or if they suspect com-
plications.. On average 45 women are monitored at home each year. 

Inn 1992, a domiciliary monitoring program for moderate at risk pregnancies was started 
att the Drechtsteden Hospital, Dordrecht. Included were women who needed at least 
threee times weekly antenatal fetal monitoring at the outpatient clinic, i.e. pregnancies 
complicatedd with hypertension, IUGR, diabetes mellitus, or a previous complicated 
pregnancy.. An indication for clinical surveillance is not necessary. Self-monitoring con-
sistss of the recording of antenatal fetal heart rates by portable cardiotocography. Traces 
aree send by modem to the hospital were they are analyzed using SYSTEM 8000 soft-
ware.. Traces are evaluated by trained hospital-based nurses. The nurse contacts the 
womenn by telephone, i.e. home visits are not included. Women are weekly seen at the 
antenatall clinic by an obstetrician for routine antenatal surveillance. On average 35 
womenn are monitored each year. 

Thiss program leads to modest de-institutionalization of care, as clinical surveillance 
iss not indicated. 

Inn 1996, the results of a multicenter randomized controlled trial conducted at the Uni-
versityy Hospital Utrecht were reported.138 Included were 415 women with pregnancy 
inducedd hypertension (diastolic bloodpressure * 100 mmHg with or without albumin-
uria),, suspected fetal growth retardation with an ultrasonic measured abdominal area 
beloww 5th percentile and/or a suboptimal umbilical artery wave form, post term preg-
nanciess (gestational age * 42 0/7 weeks), and high risk preterm birth (including PROM) 
withoutt intravenous tocolysis. Clinical surveillance is conventionally indicated for these 
pregnancies. . 

Two-hundredd and forty (240) women were randomized to domiciliary monitoring 
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andd 175 to in-hospital monitoring. Domiciliary monitoring consisted of daily monitoring 
off the maternal condition (bloodpressure, temperature, laboratory tests) and the fetal 
conditionn by antenatal fetal heart rate cardiotocography. Domiciliary monitoring was 
executedd by trained hospital-based midwives. Fetal heart rates were transmitted by 
modemm to the hospital and analyzed using the Oxford Sonicaid System 8000. The 
recordingss were assessed by the obstetrician on call. The maternal condition was eval-
uatedd daily at home by a midwife. A midwife could be reached by telephone for ques-
tionss as part of the domiciliary monitoring program (24 hours per day). Domiciliary 
monitoredd women visited the antenatal clinic once a week for a routine antenatal visit 
att their obstetrician. Women who had been allocated to in-hospital monitoring were 
hospitalizedd and received care according to conventional treatment guidelines. Regard-
lesss of monitoring location, all women should deliver in the hospital. 

Primaryy outcome measures were perinatal morbidity, maternal satisfaction, and 
costt effectiveness. Table 2 shows the obstetric and neonatal outcomes. In the home 
monitoringg group, more infants were born with a 5 minute Apgar score < 7 compared to 
thee hospital group (p=o.04). Fetal distress (5 minute Apgar score < 7 and/or arterial 
cordd pH < 7.10) did not differ significantly between the groups (9.2% in the home mon-
itoringg group vs. 12% in the hospital monitoring group). Therefore, the significant dif-
ferencee in Apgar scores is probably without clinical relevance. The Griffith developmen-
tall scores performed at the corrected postnatal age of 3 and 6 months did not show sig-
nificantt differences. 

Maternall satisfaction, assessed by a written questionaire, was recorded during antena-
tall monitoring and at 6 weeks after the delivery. During monitoring, women in the domi-
ciliaryy group experienced significantly superior 'medical support' (i.e. attitude, contact, 
andd availability of the formal caregivers at home or in the hospital, and the time, atten-
tion,, practical and emotional support they deliver to the pregnant woman). Moreover, 
womenn in the domiciliary group perceived significantly less burden for themselves and 
theirr partners compared to the women in the in-hospital monitoring group. Partners' 
opinionss and experiences have not been assessed directly. During antenatal monitor-
ing,, women in both groups felt equally safe. 

Womenn in the in-hospital monitoring group on average spent 13.3 days in antena-
tall care. Women in the domiciliary group on average spent 15.6 days in antenatal care 
(13.33 days vs. 15.6 days, p=o.o46), of which 20.2% in the hospital and 79.8% at home. 
Eighty-fourr women in the in-hospital group and 57 women in the domiciliary group were 
antenatallyy discharged (84/175 [48.0%] vs. 57/240 [23.8%], p < 0.001). If domiciliary 
monitoringg would be implemented as conventional strategy, i8%-2i% of the hospital 
dayss could potentially be saved. 
ledemaa et al. conclude that domiciliary monitoring is a safe alternative for hospital 
monitoringg for a selected group of high-risk pregnant women and costs are lower. 

Thee primary aim of this study was to establish the feasibility and the equivalence of 



Outcomee measure ln-hospitall monitoring Domiciliaryy monitoring 

Motherss n=v5 
Neonatess n=i95 

Motherss n=24o 
Neonatess n=266 

Gestationa ll  age at birt h (%) 
<< 30 weeks 
30-- < 34 weeks 
34-- < 37 weeks 
37-- < 42 weeks 
ii  42 weeks 

Modee of deliver y (%) 
Spontaneously y 
Assistedd vaginal delivery 
Primaryy cesarean section 
Intrapartumm cesarean section 
Inductionn of labor 

Birt hh weigh t (%) 
<15000 g 

1500-<< 2000 g 

2000-<< 2500 g 

Ï25000 g 

55 minut e Apgar scor e (%) 

Arteria ll  cord pH (%) 
<< 7.10 

* 7 . i o o 

pHH not measured 

Neonata ll  admissio n (%)** 

Perinata ll  death (n) 

0.6 6 

7.4 4 

V- 7 7 
68.6 6 

5-7 7 

58.9 9 

14.3 3 

13.7 7 

13.1 1 

42.3 3 

6.2 2 

11.8 8 

1 79 9 
64.1 1 

2.6 6 

7-2 2 

71-3 3 
21.5 5 

59.0 0 

0.4 4 

6-3 3 

22.5 5 

66.2 2 

4.6 6 

61.7 7 

13.8 8 

14.2 2 

10.4 4 

45.0 0 

3-7 7 

14.7 7 

24.8 8 

56.8 8 

6.8 8 

6.8 8 

71-3 3 
21.9 9 

62.1 1 

4 4 

** There are no significant differences between the in-hospital monitoring group and the domiciliary moni-
toringg group except for the 5 minute Apgar score (p=o.04). 

*** Admitted to Neonatalogy Ward or NICU. 

Tablee 2. Obstetric and neonatal outcome of the randomized clinical trial comparing 
domiciliaryy monitoring versus in-hospital monitoring conducted at the 
Universityy Hospital Utrecht^8* 

neonatall outcome ('safety'). Besides feasibility and safety, cost-effectiveness and 
maternall satisfaction were major outcome measures. Based on this study, the Dutch 
Ministerr of Health, Welfare and Sports recommended de-institutionalized care for high-
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riskk pregnant women who have an indication for clinical surveillance. Financial cover-
agee of de-institutionalized obstetric surveillance is currently under consideration. 

Thesee studies show that domiciliary antenatal fetal monitoring is feasible in technical 
andd organizational respect. Safety, maternal satisfaction, andd family burden have only 
beenn established in the Utrecht study. None of the studies has evaluated quality of care. 
Thee organization of domiciliary monitoring differs considerably between the studies. 
Thee studies are too heterogeneous to make valid comparisons. 

1.4.4.. Summary 

Domiciliaryy antenatal monitoring has been tried in two categories of patients-condi-
tions.. One category consists of uterine activity monitoring of pregnant women with pre-
laborr preterm rupture of membranes (PPROM) who are at risk for infection and/or 
pretermm birth, and women at risk for (impending) preterm labor. The other category con-
sistss of antenatal monitoring of the fetal condition in medium-risk and high-risk preg-
nantt women. 

Domiciliaryy uterine activity monitoring of women with PPROM is feasible and 
largelyy acceptable, and hospitalization is reduced or postponed. However, firm evi-
dencee on the equivalence of neonatal outcomes ('safety') is absent because of a lack of 
statisticall power. As only few women are eligible for this mode of monitoring, it is uncer-
tainn whether the implementation of this mode of monitoring is worthwile. 

Domiciliaryy uterine activity monitoring of women at risk for preterm labor has been 
set-upp in order to detect preterm labor or preterm birth in an early stage. The premise 
iss that early treatment of preterm labor might contribute to a decrease in neonatal mor-
bidityy or mortality. Literature indicates two important findings. Firstly, uterine activity 
monitoringg is not effective in preventing preterm delivery in the groups of women stud-
ied.. Secondly, the early detection and treatment of preterm labor is questionable as the 
preventionn of preterm delivery using tocolysis beyond 34 weeks of gestational age 
lackss evidence. In summary, the extension of obstetric care to early detection of 
pretermm labor does not result in improved obstetric outcome. 

Basedd on the currently available evidence, we endorse the 1996 ACOG Committee 
Opinionn that there is no reason to implement home uterine activity monitoring in 
womenn with PROM at (high-)risk for preterm labor."2 

Domiciliaryy monitoring has also been investigated in women at medium-risk or high-
riskk for fetal distress. Domiciliary antenatal fetal monitoring is feasible in technical and 
organizationall respect and largely accepted by the pregnant women. However, there is 
littlee evidence on the other aspects associated with domiciliary monitoring. The equiv-
alencee of obstetric outcomes has been established convincingly in only one study.138 

Twoo studies indicate that domiciliary fetal monitoring reduces hospital admissions 
and/orr in-hospital stay135,138 without having adverse effects on obstetric and neonatal 
outcome. . 



Theree is no firm evidence on the cost-effectiveness and quality of care of these pro-
grams.. Similarly, no study has formally assessed women's health status or health-
relatedd quality of life other than the mode of delivery as a proxy. The inclusion rates sug-
gestt that women may largely accept domiciliary monitoring but a formal assessment of 
women'ss preferences for domiciliary versus in-hospital monitoring is not available. Evi-
dencee on the effects of increased de-institutionalization on satisfaction and women's 
sociall environment (family effects, informal caregiving) is only sparsely available. 

Thee majority of studies on domiciliary monitoring have used the 'hospital-based trans-
ferredd care' or 'outreaching' model: care is provided at home by hospital-based 
providerss who are responsible. Within this model, one option is to implement the actual 
monitoringg as self-monitoring: if the pregnant woman is prepared to take responsibil-
ity,, she may execute the monitoring herself. Alternatively, monitoring may be performed 
byy a trained nurses or midwives who regularly visit the women at home. Although both 
modelss have been tried, a formal comparison of these alternatives is absent. 

Continuityy of care and concerted action of caregivers in most studies were 
restrictedd to hospital-based nurses, midwives and obstetricians. A close collaboration 
betweenn these professionals is feasible. Only the Gorinchem study has tried an alter-
nativee model including general practitioners and district-nurses sharing responsibility 
withh hospital-based nurses and obstetricians. The results of this study are unknown. 

1.5.. Objective s and outlin e of the thesi s 

Thiss thesis offers a comprehensive evaluation of a program on de-institutionalized 
obstetricc care in the Dutch health care system: the introduction of domiciliary antena-
tall fetal monitoring as compared to conventional in-hospital antenatal fetal monitoring 
andd hospitalization in selected high-risk pregnant women. De-institutionalization in this 
thesiss is defined as the transfer of the setting of health care from highly specialized 
medicall settings to medically less structured settings (see section 1.1). 

Thee following research questions will be answered: 

1.. Is domiciliary antenatal fetal monitoring feasible? 
2.. Is domiciliary antenatal fetal monitoring effective? 
3.. Does domiciliary antenatal fetal monitoring affect continuity of care? 
4.. Is domiciliary antenatal fetal monitoring efficient? Does it contribute to cost con-

tainment? ? 
5.. Does domiciliary antenatal fetal monitoring allow the individualization of care? 

Whatt is the balance of individualization as viewed from the woman's perspective 
andd societal efficiency? 
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Wee discuss the contribution of domiciliary antenatal fetal monitoring to (de)medical-
izationn and address the implementation of domiciliary antenatal fetal monitoring in 
Dutchh obstetric care. 

Inn Chapter 2, the feasibility and safety of domiciliary antenatal fetal monitoring as com-
paredd to conventional in-hospital monitoring in a selected group of high-risk pregnant 
womenn are assessed in a randomized controlled trial. Safety is evaluated in terms of 
neonatall health outcomes. Primary outcome measures are neonatal mortality and 
Prechtl'ss neurologic optimality score as a proxy of neonatal health status. 

Thee inter-observer variation of Prechtl scores, and thereby the validity of the main 
resultt of the trial, is evaluated in Chapter 3. 

Afterr the assessment of neonatal health outcome (Chapter 2), maternal health 
outcomee is evaluated in Chapter 4. Maternal health status is measured as generic 
health-relatedd quality of life (RAND SF36-Dutch version) and social support (Social 
Experiencess Questionnaire) at two moments in time: antenatally at study entry and at 
66 to 8 weeks after the delivery. 

Inn Chapter 5, the economic efficiency of a domiciliary antenatal fetal monitoring 
programm is evaluated using a conventional cost-effectiveness analysis with conven-
tionall in-hospital monitoring as the reference strategy. 

Domiciliaryy and in-hospital monitoring might also affect the social environment of 
thee pregnant woman. In Chapter 6, the effects of antenatal fetal monitoring on 'others 
thann the patients' are evaluated in terms of'family burden'. 

Inn Chapter 7, the room for individualization of care - a characteristic of de-institu-
tionalizedd care - is evaluated by measuring women's strength of preference for domi-
ciliaryy and in-hospital monitoring, respectively. 

Chapterr 8 displays a theoretical framework to evaluate the non-health related out-
comess or 'process utilities' when health care is provided. In addition, several options 
aree discussed on how to integrate the process utilities in cost-effectiveness analysis. 

Basedd on the framework displayed in Chapter 8, the measurement of 'non-health' 
outcomess ('process utilities') is applied to the comparison of in-hospital versus domi-
ciliaryy monitoring in Chapter 9. The 'non-health' outcomes of each monitoring modality 
aree measured using a willingness-to-pay approach. 

Ann alternative approach to the measurement of'non-health' outcomes is shown in 
Chapterr 10. The 'non-health' related outcomes incorporated in domiciliary and in-hos-
pitall monitoring are weighted against a health-related outcome (in our case adverse 
neonatall outcome) in a trade-off procedure. 

Thiss thesis concludes with Chapter 11, in which our findings are summarized and 
discussed,, with specific attention to the methodological considerations and the oppor-
tunitiess for implementation. Suggestions for future research are presented. 
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Abstrac t t 

Objective:Objective: Is domiciliary antenatal fetal surveillance for selected high-risk pregnancies, 
aa feasible alternative for hospital admission? 

Design:Design: A randomized controlled trial conducted at the Academical Medical Center, 
Amsterdam,, The Netherlands. 

Subjects:Subjects: Between September 1992 and June 1994,76 women were at random allo-
catedd to domiciliary care and 74 women to hospital care. Criteria for inclusion were 
hypertensionn (26%), fetal growth retardation (24%), post term pregnancy (23%), dia-
betess (25%), preterm rupture of membranes (2%) and previous recurrent antenatal 
deathh (1%). 

MainMain Outcome Measures: Primary outcome measure was perinatal morbidity, mea-
suredd by Prechtl's neonatal neurological optimality score. Secondary outcome variables 
weree the occurrence of complications, obstetric interventions at labor, birthweight, ges-
tationall age at delivery and maternal and neonatal admission rates. 

Results:Results: In both groups there was one case of perinatal mortality. In both treatment 
groupss the median of the neurological optimality score was found at 59. Also secondary 
outcomee variables did not show significant differences. 

Conclusion:Conclusion: Domiciliary antenatal care for selected women with high-risk preg-
nancyy is feasible considering obstetric outcome. 
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Introductio n n 

Antenatall care is based on risk assessment. In cases considered to be at increased risk, 
unstressedd antenatal cardiotocography is the most commonly employed method of 
fetall surveillance.1'2'3 As a result admission to hospital is often needed. If comparable 
caree for pregnant women, including fetal monitoring can be realized at home, domicil-
iaryy fetal surveillance might offer a satisfactory alternative for hospital admission. 

Inn 1983 Dalton et al4 described a technique for transferring fetal heart rate tracings 
fromm patient's home to a hospital, using the public telephone network. Dawson et al5,6 

conductedd a randomized study that confirmed expectations: carefully planned domicil-
iaryy surveillance can reduce the number and duration of hospital admissions. Lindsay 
ett al7 reported a study of cardiotocography traces of 134 patients at moderate risk at 
home.. In addition clinical outcome was reported. There were no intrauterine or neona-
tall deaths, nor was there an increase in obstetric interventions. The obstetric and 
neonatall outcome of the monitored group was similar to that of the general unit. 
Womenn with high-risk pregnancies, requiring hospital admission were not included in 
thatt study. 

Theree is at present no answer to the question whether domiciliary fetal surveillance 
forr selected high-risk pregnancies, leads to the same obstetric outcome as conven-
tionall hospital care. Therefore a randomized controlled trial was set up for women 
requiringg hospital admission. 

Materia ll  and Method s 

Setting.Setting. The study was conducted at the Department of Obstetrics and Gynecology of 
thee Academical Medical Center of Amsterdam, the Netherlands. This hospital is a ter-
tiaryy referral center. It serves as a community hospital for a relative small region in the 
immediatee surroundings of the hospital. 

PatientPatient selection. Pregnant women were admitted to the trial when indication for 
clinicall surveillance was present. Criteria for surveillance were: hypertension with pro-
teinuria;; suspected impaired fetal growth after 32 weeks pregnancy, confirmed by ultra-
sonographicc biometry; post term pregnancy, defined as a gestational age of at least 42 
weeks;; insulin dependent diabetes after 36 weeks of pregnancy or non-insulin depen-
dentt diabetes after 40 weeks of pregnancy; preterm rupture of membranes after 33 
weekss of pregnancy and previous recurrent antenatal death. 

Womenn were selected at the antenatal outpatient clinic. When the consultant 
decided,, that hospital admission was indicated, one of the investigators was informed. 
Womenn were excluded when they had extremely poor social circumstances or were 
drugg abusers. 

Ethics,Ethics, informed consent, and randomization. The trial was approved by the Med-
icall Ethics Committee of the hospital. All eligible women were given a brochure with the 



aimss and design of the study. Women who refused to participate in the study received 
conventionall hospital care. 

Afterr consent women were randomized 1:1 either to domiciliary care or to conven-
tionall hospital care. The method of randomization was based on random permuted 
blockss within strata, using a computer program. We stratified for gestational age, using 
377 and 42 weeks as cut-off. 

ProvidedProvided care. Women allocated to conventional care were admitted to hospital 
underr standard arrangements. These included daily fetal heart rate monitoring, daily 
measurementt of blood pressure and temperature. Any subsequent discharge and out-
patientt visits took place in the same way. Treatment plans for domiciliary care included 
fetall monitoring, measurement of blood pressure, temperature and weekly visits at the 
outpatientt department. If necessary, additional family care was organized to look after 
childrenn at home or to help with housekeeping. Women were visited at home daily by 
onee of the investigators, a midwife or physician. Fetal heart rate was recorded for a min-
imumm of 30 minutes and sent by modem to the hospital. We used the Oxford System 
8oootR),, a computerized system for antenatal heart rate analysis.8,9 Reference ranges 
forr second and third trimester pregnancy have been published.10'11*12 Traces were eval-
uatedd immediately on technical quality and content at home. In hospital the tracings 
weree reviewed by the obstetrician on call. If for any reason the women needed advice 
orr information they could call the investigators during the day or the maternity ward 
duringg the evening and night. 

Thee fetal surveillance is antenatal and does not include intrapartum care. All 
patientss delivered in hospital. 

OutcomeOutcome variables. Perinatal morbidity was considered the most relevant outcome. 
Thee primary outcome measurement was the neonatal neurological optimality score, 
introducedd by HFR Prechtl.13-14 This optimality score consists of a list of 60 neurological 
items,, for each of which an optimal range is defined. Each infant obtains a score, con-
sistingg of the number of items falling within the optimal range. A score of 58 or higher 
iss considered as optimal. Between four and eight days after birth (with age corrected 
whenn born preterm) all babies were examined by a single trained observer (W.M.M.) fol-
lowingg the standardized neurological scoring system. 

Sincee the observer was not blinded to the treatment allocation, we conducted an 
interobserverr study to check for bias. In both treatment arms 10 infants were examined 
byy a second, blinded, observer one or two days after the first examination. The average 
differencee in scores between observer one and observer two was 1.6 (SD 2.3) for the 
hospitall care group and 1.3 (SD 1.9) for the domiciliary care group. This difference was 
nott significant. 

Ass secondary outcome variables were recorded; occurrence of complications, 
obstetricc interventions, birthweight, gestational age at delivery and maternal and 
neonatall admission rates. 

ui i 
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RequiredRequired size of study and statistics. Based on other studies15 we decided a shift of at 
leastt two points of the neurological optimality score to be of clinical importance. To de-
tectt this, or a larger, difference, with a two-sided significance level of 5 % and a power of 
80%,, 75 women per group would be needed. Results will be presented as mean values 
withh their standard deviation or percentages. Results of variables that were not normally 
distributedd will be summarized as medians with a measure of range. Statistical analysis 
wass performed according to the "intention to treat" principle. To analyze differences in 
thee mean of the two groups the Student's f test was used. The Kruskal-Wallis rank test 
forr non-parametric analysis of differences was used. Differences between proportions 
weree investigated with the x2 test or Fisher's exact probability test. Analyses were also 
performedd for subgroups: gestational age and reason of inclusion. Only when the strat-
ifiedd analysis showed significant differences the results will be reported. 

Result s s 

StudyStudy population. Between September 92 and June 94,174 eligible women were asked 
forr consent: 24 patients declined. Their characteristics were comparable with the 
includedd women. Reason for refusals were: a higher expected safety in hospital (n=io), 

Hospitall care Domiciliary care 

n=744 11=76 

Materna ll  age (yr,mean,SD ) 30.9 (SD 5.8) 29.6 (SD 5.8) 

Ethni cc  grou p 

Caucasiann 39 (53%) 35 (46%) 
Hinduu 5 (7%) 10 (13%) 
Negroidd 22 (30%) 25 (33%) 
Otherr 8 (10%) 6 (8%) 

Citizenshi p p 
Married/Livingg together 60 (81%) 64 (84%) 
Otherr 14 (19%) 12 (16%) 

Educatio n n 
Onlyy primary school 7 (10%) 3 (4%) 
Secondaryy school 52 (70%) 62 (81%) 
Universityy 15 (20%) 11 (15%) 

Smokin gg habit s 
Nott smoking 51 (68%) 55 (72%) 
Stoppedd in pregnancy 8 (11%) 8 (11%) 
Smokess < 20 cig/day 13 (18%) 10 (13%) 
Smokess > 20 cig/day 2 (3%) 3 (4%) 

Tablee 1. Maternal characteristics at study entry 



Hospitall care Domiciliary care 
n=744 n=76 

Diagnose ss for  inclusio n 
Previouss recurrent still birth 
Postt term pregnancy 
Gestationall diabetes (diet) 
Insulinn dependent diabetes 
Hypertension n 
Growthh retardation 
Pretermm rupture of membranes 
Pretermm cervical dilatation 

Gestationa ll  age (range in weeks) 

Parity y 
Nulliparous s 
Muciparous s 

Max.. diastoli c bloodpressur e (mmHg, SD) 

Duratio nn of admissio n befor e inclusio n (days, SD) 

Tablee 2. Obstetric variables at study entry 

alreadyy admitted to hospital with everything arranged (n=5), more rest in hospital (n=3), 
dailyy fetal monitoring at out-patient department (n=3), insisting on induction of labor 
(n=i),, partner abroad (n=i), poor social circumstances (n=i). In total, 150 women re-
mainedd in the study to completion. These women gave birth to 151 babies, of whom 77 
(51%)) were in the domiciliary surveillance group and 74 (49%) in the hospital group. 
Treatmentt groups did not differ with regard to age, citizenship, education, and smoking 
habitss (Table 1). Ethnicity is not representative for The Netherlands: there are more im-
migrantss from Surinam and Africa living in the region directly surrounding the hospital. 

Tablee 2 shows the distribution of reasons for inclusion. The majority of women were 
includedd because of hypertension, fetal growth retardation, post term pregnancy and 
diabetess mellitus. One third of the women was included before 37 weeks gestation, 
46%% between 37 and 42 weeks and 21% after 42 weeks. Parity, means of maximum 
diastolicc blood pressure, number of ultrasound examinations and days in hospital 
beforee study entry were similar in both groups. 

CareCare and interventions. Advises for bedrest were similar in both groups. We asked 
thee women whom we prescribed bedrest, to keep record of the time during the day 
spentt out of bed. Means were: 108 (SD 96) minutes in the hospital care group versus 
1188 (SD 99) in the domiciliary care group. Number of fetal monitoring records and ultra-
soundd examinations after randomization were: 9.5 (SD 8.2) and 0.6 (SD 0.7) respec-
tivelyy in the domiciliary care group, and 8.7 (SD 6.9) and 0.7 (SD 0.8) in the hospital care 
group.. There was a difference in the number of blood pressure measurements. A mean 

211 (23%) 

99 (13%) 

88 (11%) 

200 (27%) 

188 (24%) 

11 (1%) 

11 (1%) 

30-43 3 

411 {55%) 

333 (45%) 

88.11 (SD 13.7) 

2.33 (SD 9.1) 

11 (1%) 

177 (22%) 

144 (19%) 

66 (8%) 

199 (25%) 
188 (24%) 

11 (1%) 

32-42 2 

422 (55%) 
344 (45%) 

88.22 (SD 13.7) 

1.66 (SD 4.6) 
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off 18.4 (SD 20.1) in the hospital care group versus 5.2 (SD 7.0) in the domiciliary group 
(pp < 0.05). Likewise the number of blood tests done was different. In the hospital care 
groupp on average 1.5 (SD 2.7) and in the domiciliary group 0.3 (SD 0.7) (p < 0.05). 

Thee average length of fetal surveillance was 8.7 (SD 7.9) days with a minimum of 0 
andd a maximum of 38 days in the hospital care group. Three women were admittedd to 
thee hospital and delivered that same day. In the domiciliary care group the total length 
off fetal surveillance after study entry was on average 10.1 (SD 7.9) days. There was a 
minimumm of o and a maximum of 37 days, 2 women delivered the same day the fetal 
surveillancee was started. Of this total of 10.1 days, in fact 8.7 (SD 7.0) days were spent 
att home with domiciliary fetal surveillance, 1.4 (SD 3.7) days were spent in hospital. 

AA group of 23 women (31%) were admitted to hospital during the study period. Rea-
sonss for admission were: ominous fetal heart rate recordings (n=i6), progressive rise 
off blood pressure (n=i), progressive rise of liverenzymes (n=i), fever in a patient with 
prematurelyy ruptured membranes (n=i), difficult bloodsugar regulation (n=i), house 
removall (n=i), asthma problems (n=i), planned induction of labor (n=i). Of these 23 
patientss 5 were discharged again after 2.4 (SD 1.7) days; they continued fetal surveil-
lancee at home. A difference was found in number of women discharged from hospital or 
domiciliaryy care before delivery: for 14 (19%) women in the hospital care group versus 
11 (1%) woman in the domiciliary care group daily surveillance was stopped. Average 
additionall family care was needed for 13 women in the domiciliary care group, with 
meann of 15 (SD 14) hours for the whole care period. 

Analysis,, stratified for inclusion, showed a significant difference between the average 
numberr of days with fetal surveillance for post term pregnancies; 2.9 (SD 2.4) days in the 
hospitall care group, versus 5.5 (SD 4.3) days in the domiciliary care group (p < 0.05). 

Inductionn of labor occurred more frequently when the woman was already admit-
ted.. Data on obstetric management are shown in Table 3. The incidence of spontaneous 
onsett of labor was slightly higher in the domiciliary care group. No difference was seen 

Onsett  of labor 
Spontaneous s 
Induction n 
Electivee cesarean section 

Modee of deliver y 
Spontaneous s 
Operativee vaginal delivery 
Emergencyy cesarean 
Other r 

Duratio nn in hospita l after deliver y (days) 

Hospitall care 
n=74 4 

399 (53%) 
277 (37%) 
88 (10%) 

599 (80%) 
6(8%) ) 

77 (10%) 
22 (2%) 

3-55 (SD 2.7) 

Domiciliaryy care 
n=76 6 

488 (63%) 
233 (30%) 
5(7%) ) 

588 (75%) 
66 (8%) 

100 (13%) 

33 (4%) 
3.22 (SD 3.1) 

Tablee 3. Obstetric interventions 



inn mode of delivery. Also the average stay in hospital after delivery was similar. 
Analysis,, stratified for gestational age at inclusion, showed a significant difference 

betweenn the onset of labor when gestational age was between 37 and 42 weeks, 77% 
inn the domiciliary care group had a spontaneous onset of delivery, versus 50% in the 
hospitall care group (p < 0.05). 

NeonatalNeonatal outcome 

Mortality.Mortality. Data on neonatal outcome are shown in Table IV. In both groups there was 
onee case of mortality. In the domiciliary care group there was one stillbirth, in the hos-
pitall care group one infant died 2.5 months after birth. In the domiciliary care group a 
womann with a twin pregnancy enrolled in the trial at a gestational age of 32 weeks with 
thee diagnosis of growth retardation in one child. Heart rate recordings were satisfactory 
onn the first two days. On the third day overall variability of the tracing dropped. That 

Gestationa ll  age (range In weeks) 

Birthweigh t t 

Birthwelgh tt  < 5th percentil e 

Sex x 
Male e 
Female e 

Apgarr  scor e 
Apgarr 1 min 
Apgarr 5 min 
Apgarr 1 min < 7 
Apgarr 5 min < 7 

Conditionn at birt h 
Noo complications 
Admissionn neonatal care unit 

Perinata ll  mortalit y 
Stillbirth h 
Diedd postpartum 

Reanimation/ventilator yy suppor t 
No o 
Oxygen n 
Mechanicall ventilatory support 

Duratio nn neonta l admissio n 

Hospitall care 
n=74 n=74 

35-43 3 

1190-47700 gm 

99 (12%) 

477 (64%) 
277 (36%) 

8.22 (SD 3.3) 
9.66 (SD 0.8) 

144 d9%) 
22 (3%) 

566 (76%) 
188 (24%) 

0 0 

11 (1%) 

666 (89%) 

55 (7%) 

33 (4%) 

2.00 (SD 5.6) 

Domiciliaryy care 
n=76 6 

33-43 3 

970-51800 gm 

99 (n%) 

399 (51%) 
388 (49%) 

8.22 (SD 3.2) 

9-55 (SD 1.7) 
188 (23%) 

33 (4%) 

533 (70%) 
233 (30%) 

11 (1%) 

0 0 

633 (82%) 

100 (13%) 

44 (5%) 

2.88 (SD 9.9) 

Tablee 4. Neonatal outcome 
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samee day, the mother was admitted to the hospital. No indication for acute intervention 
att that moment was found, since the heart rate recording seemed better when repeated 
inn hospital. Intensive fetal surveillance was indicated and the patient stayed in hospi-
tal.. The following days fetal heart rate traces were not optimal but no intervention was 
done.. On the third day in hospital, fetal heart tones of the smaller child were negative. 
Fourr days later, at a gestational age of 335 /7 weeks, the woman spontaneously deliv-
eredd a stillborn boy of 970 g and a healthy girl of 1915 g. 

Onee woman with diagnosis of fetal growth retardation and essential hypertension 
wass randomized at 38 weeks pregnancy to hospital care. Since the condition of the 
fetuss seemed alright that afternoon, it was decided that she would come the next 
morningg to the hospital. An emergency caesarian section was done, when heart rate 
recording,, taken at arrival at the hospital, showed signs of fetal distress. A boy with a 
birthweightt of 2710 g and Apgar scores 4/8 was born and admitted to the neonatal 
intensivee care unit, were mechanical ventilation was given for two days. After 10 days 
craniall ultrasound showed intraparenchymal hemorrhage. Later examinations showed 
severee ischemic lesions. After 2.5 months the baby died due to aspiration pneumonia. 

PrechtlPrechtl score. Neurological examination according to Prechtl was performed in 148 
infants.. The above-mentioned infant with hypoxic-ischemic brain lesions, that later 
died,, was not examined; the mother considered the examination too stressful for her 
babyy and declined consent. One infant was born at a gestational age of 35 4/7 weeks, 
afterr the mother had been allocated to domiciliary care with a diagnosis of insulin 
dependentt diabetes. Weekly sonography was done to follow the development of the 
fetus,, except macrosomia no other abnormality was noticed. After 19 days of home-
monitoringg the heart rate recording showed a flat trace. Immediate admission to hospi-
tall followed. Two days after admission to the hospital, a cesarean section was done at 
aa gestational age of 36 weeks. A girl with a birthweight of 4395 g and Apgar scores 4/7 
wass born. Her early neonatal period started with many problems; hypertrophic car-
diomyopathyy with heart failure, multifocal thrombotic processes, occlusion of the right 
renall artery and dilatation of the cerebral ventricle system due to a liquor resorption 
defect.. Because of the thrombotic processes no neurological examination could be 
done.. After 81 days the baby was discharged from the neonatal care unit. 

Distributionss of the 148 neurological optimality scores were highly skewed to the 
rightt (Fig 1). In both treatment groups the median was found at score 59, the 25th and 
75thh percentiles respectively at scores 57 and 60. The maximum score in both groups 
wass 60 and the minimum score in the hospital care group was 51 and 50 in the domi-
ciliaryy care group. Scores of 58 or higher, which is considered to be optimal, were 
obtainedd by 49 (67%) infants in the hospital care group and by 53 (71%) in the domicil-
iaryy care group. 

SecondarySecondary neonatal outcome measures. Other neonatal outcome variables are 
shownn in Table 4. Gestational age at delivery showed no difference. Median birthweight 
andd Apgar scores in both groups were comparable. In both groups no significant differ-
encee was seen in number of infants admitted to the neonatal care unit. Median duration 
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Caree  Hospita l y 

600 59 58 57 56 55 54 

Figur ee 1. Neurological Optimality Score 

off admission to the neonatal ward, was o days in both groups with a maximum of 31 in 
thee hospital group and a maximum of 81 days in the domiciliary care group. 

Commen t t 

Inn this study we investigated the obstetric results of domiciliary fetal monitoring. No dif-
ferencee in obstetric and neonatal outcome, compared to conventional hospital fetal 
monitoring,, was observed. Perinatal morbidity measured with Prechtl's neonatal neu-
rologicall optimality score did not differ. The outcome of antenatal care should be mea-
suredd in terms of perinatal morbidity.16'17 The neonatal neurological optimality score 
wass our instrument of choice, it is a measure for neonatal morbidity and as such a mea-
suree for the quality of obstetric care.15-18 The optimality score has also showed to be 
predictivee of the future neurological development of the infant.19,20 Compared with 
otherr studies the median of the neurological scores showed similarity in the same cat-
egoryy of risk pregnancies. 

Thuss far the technological possibility of transferring fetal heart rate tracings by 
modemm was well established.4"6 But, for application of home monitoring valid clinical 
reasonss for fetal heart rate monitoring should be present. In our view this diagnostic 
proceduree should only be applied in cases of a high prior risk of fetal distress, i.e. in 
highh risk pregnancies: in cases, that under present standards of care require clinical 
observationn and daily fetal monitoring. Before introducing this new diagnostic modal-
ityy in our daily practice we established by this study that for the group of women where 
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itt really matters, this procedure renders a comparable obstetric outcome. 
However,, several differences were noticed analyzing care and intervention vari-

ables.. More measurements of blood pressure and lab tests were done in the hospital 
caree group. An explanation can be found in the fact that, in the domiciliary care group, 
onlyy once day blood pressure measurement was done. In the hospital care group, on 
average,, blood pressure measurements were done 3 or 4 times a day. Length of fetal 
surveillancee in the domiciliary care group was slightly longer than in the hospital care 
group.. More women in the hospital group were discharged antenatally from hospital 
caree than women from domiciliary care. Reasons could be both a patient's factor and a 
hospitall factor. Women will see less reason to ask for discharge when they receive 
domiciliaryy care because they are already at home. Clinicians will be more pressed to 
dischargee a woman because of the continuous strain on the occupation of beds. 

Thee incidence of spontaneous onset of labor was lower in the hospital care group; 
inn the group with gestational age between 37 weeks and 42 weeks this difference was 
significant.. This could also be explained by the doctor's attitude; in the hospital the 
doctorr tends to be more active concerning the onset of labor. More women will ask for 
intervention,, as this would shorten their stay in hospital. 

Whenn home monitoring is going to be implemented, criteria for selection of women 
suitablee for domiciliary fetal surveillance should be clearly defined. Otherwise a situa-
tionn is created where women who do not need intensive care are surveilled at home. For 
medicall and economical reasons this would not be desirable. 

Inn conclusion, the availability of computerized fetal heart rate analysis makes domi-
ciliaryy fetal surveillance possible. Domiciliary care for selected women with high-risk 
pregnancyy is feasible. It decreases the total amount of days antenatally spent in hospi-
tall without adverse effects on fetal outcome. 
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Abstrac t t 

Objective:Objective: To assess the interobserver reliability of the neurological optimality score. 
StudyStudy design: The neurological optimality score of 21 full term healthy, neurologi-

callyy normal newborn infants was determined by two well-trained observers. 
Results:Results: The interclass correlation coefficient was 0.31. Kappa for optimality (score 

off 58 or higher) was 0.19. A systematic difference of 1.3 points between the two 
observerss was present. 

Conclusions:Conclusions: The interobserver variability of the neurological optimality score of 
thee newborn infant is substantial. Especially the subtle judgement of elicited responses 
ass optimal or not-optimal proved to be critical in this concordance study. 

AA difference of at least two points in the score is considered as a valid endpoint for 
comparativee studies. If two or more observers are involved in the neurological exami-
nationn of the newborn infant in a study to assess influences on perinatal morbidity, fre-
quentt re-instruction sessions are recommended. 
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Introductio n n 

Thee neurological examination of the newborn infant, as described by Prechtl1, provides 
aa detailed assessment of the integrity of the infant's nervous system. It is a rigidly stan-
dardizedd clinical procedure, which allows easy repetition to render reproducible results. . 
Thee complete neurological Prechtl-examination requires approximately 250 different 
itemss to be scored according to well-defined criteria. At the end of the neurological 
Prechtl-examinationn a final neurological diagnosis can be reached. Clear-cut criteria for 
neurologicall syndromes as the apathy syndrome, the hemisyndromes or the hyperex-
itabilityy state are available. A somewhat more subjective clinical judgement is allowed 
alongsidee the strict neurological diagnosis from the complete neurological Prechtl-
examination,, classifying the child neurologically as "normal", "suspect" or "abnormal". 
Thee direct relation between the neurological condition of the infant in the first week 
afterr birth, the neurological diagnosis and the clinical judgement on the one hand and 
thee subsequent neuromotor development on the other hand is not well established.2,3*4 

Spontaneouss recovery and uneventful further normal development occur frequently. 
Thuss the ability to predict infant development from the neurological Prechtl-examina-
tionn is not perfect. 

Inn modern obstetrics results of care are measured in terms of perinatal morbidity. 
Formall scoring systems for handicaps, impairments and disabilities in later adult live 
aree used to classify the late sequelae of perinatal events. The only valuable design to 
acquiree this information is an extensive long-term follow-up of a child's development in 
neuromotorr and cognitive function. The drawback is, that the results of yesterday's 
standardd of perinatal care become available after a long time. Hence, the rapid intro-
ductionn of new treatment modalities in obstetrics and neonatology can not be judged 
byy the gold standard of long term outcome. Moreover, unrelated interval events (as 
traumaa or disease) may hamper interpretation of the results. To overcome these prob-
lems,, Prechtl postulated the "optimality concept".5 A newborn in a neurologically opti-
mall condition in the first week after birth has the best imaginable starting position for 
laterr development. An optimal neurological condition after birth, in this way, is consid-
eredd to be the best proxy for long-term outcome. Apart from the definition of 'normal' 
responsee in the full neurological examination, Prechtl also defined the"optimar 
responsee for a subset of 60 items.. The summation of the number of optimal responses 
yieldss the neurological optimality score, which has been validated against long term 
outcome.. An 'optimal' neurological condition provides the best prospects for an 
uneventfull later development, whereas non-optimality is associated more frequently 
withh later development of handicap, impairment or disability.6 It is obvious that neuro-
logicall non-optimality is not the same as neurologically impaired, disabled or handi-
capped,, but a proxy measure which is rapidly after birth available allowing for assess-
mentt of perinatal treatment policy.7 

Thee use of this neurological optimality score for the evaluation of the introduction 
off new perinatal technologies assumes that it is a reproducible measure. Where the 
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neurologicall examination of the newborn is strictly standardized and a definite neuro-
logicall diagnosis and clinical judgement are well established to be reproducible, for the 
neurologicall optimality score no formal study of inter-rater variability has been reported 
sofar.. In this paper we explore the interobserver reliability of the neurological optimal-
ityy score. 

Patient ss and method s 

Fromm a cohort of participants in a randomized controlled trial of domiciliary antenatal 
fetall monitoring versus clinical observation in high-risk pregnancies, we obtained 
informedd consent from 21 parents to have their newborn infant neurologically examined 
twice.. Twenty-one newborn infants were thus examined by two examiners (WMM and 
HS-deH)) at separate times in the appropriate timeframe between 3 and 10 days post-
partum,, at corrected full term age. Both examiners received training in the neurological 
examinationn of the newborn at the department of Developmental Neurology at the Uni-
versityy of Groningen by Prof. B.C. Touwen. For each neurological examination an 
appointmentt was made at the infants home, at the outpatient pediatric clinic or at the 
neonatologyy ward, depending on the place where the infant was. The examinations 
tookk place at least 6 hours apart, in similar conditions (e.g. time after feeding). The 
sequencee of examiner 1 and 2 was randomly determined. A full neurological examina-
tionn was performed and scored on the standard proforma sheet. A neurological diag-
nosiss was made up and a clinical judgment was entered at the end of each examination. 
Thee optimality score was derived at a later stage from the records of the full neurologi-
call examination. The result of the examination of the first examiner was not available 
forr the second examiner. The parents were instructed not to disclose any result of the 
firstt examination to the second examiner. Both examiners were instructed not to ask for 
thee result of the first examination. The study was approved by the medical ethical com-
mitteee of the hospital. 

Statisticall comparisons were made using the packages Epi Info (version 5) and 
SPSSS using Pearson's product moment correlation coefficient, interclass correlation 
coefficient,, kappa-statistics and a graphical method as appropriate. 

Kappaa is a statistical measure to represent agreement beyond chance: it ranges 
fromm 0 to 1, where a value of 1 indicates perfect agreement and a value of 0 that the 
agreementt is no better than chance. For clinical measures in general a kappa of 0.7 or 
higherr is considered indicating excellent agreement, between 0.3 and 0.7 as fair, and 
beloww 0.3 as poor. 
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Result s s 

Thee clinical characteristics of the 21 newborns are given in Table 1. It proved that both 
examinerss classified all children neurologically normal. No definite neurological syn-
dromee diagnosis was made in any of these children. Also the clinical judgement of both 
examinerss for all 21 children was normal. None of the children was judged to be "abnor-
mal"" or "suspect". 

Thee neurological optimally score for these 21 newborn infants ranged between 53 
andd 60 for examiner A and between 55 and 60 for examiner B (Table 2). Neurological 
optimalityy scores of 58 and higher are considered to represent an optimal neurological 
condition.. Examiner A rated 8 and examiner B rated 13 infants as optimal. 

Characteristicc Median Range 

Birthweightt (g) 3160 2230-4150 
Gestationall age at delivery (days) 279 258 - 302 
Agee at examination 1 (days) 6 4 - 49 
Agee at examination 2 (days) 8 5 -50 
%% Caucasian 38 
Infantss with definite neurological syndrome o 
Infantss with clinical judgment "suspect" or "abnormal" o 

Tablee 1. Clinical characteristics of the 21 newborn infants 

Observerr B 
numberr of infants 

1 1 
2 2 
5 5 
3 3 
5 5 

3 3 

2 2 

Totall 21 21 

** A Neurological Optimality Score of 58 or higher is considered to be optimal. 

Tablee 2. Frequency distribution of Prechtl Neurological Optimality Score of two 
observerss (n=2i newborn infants) 

Neurological l 
optimalityy score* 

60 0 

59 9 
58 8 

57 7 
56 6 

55 5 
54 4 
53 3 

Observerr A 
numberr of infants 

5 5 
4 4 
4 4 
2 2 

5 5 
1 1 

--
--



CHAPTERR 3 

Scoress of two examiners 

52 2 
1 1 

53 3 
1 1 

54 4 
1 1 

55 5 
11 1 

566 57 

EXAMi i 

1 1 
58 8 

1 1 
59 9 

1 1 
60 0 61 1 

Legend: Legend: 

EXAMM 1: neurological optimality score given by examiner 1 

EXAMM 2: neurological optimality score given by examiner 2 

OO : 1 newborn infant 

(pp : 2 newborn infants 

j&& : 3 newborn infants 

-$-- : 4 newborn infants 

Figuree 1. Scatterplot of the neurological optimality score as given by two observers for 
211 healthy, neurologically normal newborn infants. For each infant the 
optimalityy score of examiner 2 is given for the optimality score of examiner 1. 
Pearson'ss product moment correlation is 0.40. The Interclass Correlation 
Coefficientt is 0.31. 

Figuree 1 displays the individual scores for each newborn infant of both examiners. 
Thee Pearson's correlation coefficient was 0.40. The interclass correlation coefficient 

wass 0.31. The kappa for optimality (scores of 58 and higher) was 0.19. 
Too investigate further the nature of the difference between thee observations of the 

twoo examiners, we plotted the differences between the two scores against the mean 

72 2 
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Legend: Legend: 
MN:: mean of the neurological optimality score of the two examiners for each infant 

DIFF:: difference between the optimality score of the two examiners for each infant 

OO : 1 newborn infant 

Cf)) : 2 newborn infants 

®® : 3 newborn infants 

- $ - :: 4 newborn infants 

Figuree 2. Difference per mean plot of the optimality score of two examiners for 21 
healthy,, neurologically normal newborn infants. For each newborn infant the 
differencee between the scores of the two examiners is given for the mean of 
thee scores of the two examiners. 

valuee of the scores (Figure 2). It shows that observer A on average scored 1.333 points 
higherr than observer B (S.D. 1.9) . In five cases the difference was 4 points: for one 
infantt both scores were non-optimal (53 and 57 respectively), for four other infants one 
examinerr scored optimal (score of 60), whereas the other examiner classified the child-
renn as not optimal (score of 56). Review of the original examination sheets revealed no 
systematicc explanation for these differences. 



Off all 60 items of the neurological optimality score we found 26 variables that were 
scoredd as optimal by both examiners. These were items, generally based on observa-
tion,, that were related to optimality of stability of states, position in rest and in supine 
andd posture-variables. For 15 other items of the neurological optimality score examiner 
AA scored all infants as optimal, where Examiner B scored 1 to 6 children as not optimal. 
Thesee items were all responses that were elicited e.g.: sucking response, Bauer and 
Galantt response. The amplitude of the Moro response was in 6 cases found not optimal 
byy this examiner. Examiner B scored for another 7 items all children optimal, where 
examinerr A scored 1 to 3 children as not optimal. These items were e.g.: tremor fre-
quencyy of the Moro response and surprisingly, head circumference. For twelve items the 
infantss were scored differently by both examiners, all but one of them reflexes e.g.: 
kneee tendon reflex, rooting and stepping. Kappa values for theses individual items 
rangedd from 0.08 for the optimality of the threshold for the Moro response, to 0.125 for 
thee optimality of the lip reflex and to 0.5 for the glabella reflex, and 0.5 for the acousti-
call blink. 

Discussio n n 

Thee interobserver variability of the neurological optimality score in this series of 21 neu-
rologicallyy normal newborns proved to be of a level somewhat higher than in general 
mightt be expected for a rigidly standardized clinical examination. A kappa for optimal-
ityy of 0.19 and an interclass correlation coefficient of 0.31 is rather disappointing. How-
ever,, four important factors should be taken into account. Firstly, the neurological opti-
malityy score is a global derivative of the full neurological Prechtl-examination, which 
consistss of formal scoring of about 250 variables and a continuous rather than a 
dichotomouss total score. Secondly, our sample of 21 apparently neurologically normal 
newbornn infants covers only the small upper part of the scale with consequent loss of 
discriminativee power and an increased role of random error. Despite the small sample 
sizee of this study we do not expect the results to be much different in larger sample of 
similarr children. The results, surely, may be expected to be better if this study was per-
formedd in a group covering the full range of possible optimality scores, i.e. also con-
tainingg some neurologically not normal children. Thirdly, this add-on study tested 
agreementt under practical field conditions. Finally, differences to some extent could be 
explained:: the more manipulations are required, the lower the agreement. In adults a 
similarr low agreement on reflexes has been reported.8 The subjective decision of an 
examinerr to classify a certain elicited response, as firm or less firm remains the weak 
cornerr stone of any clinical neurological examination. 

Thesee results do have implications for the use of the neurological optimality score 
ass an instrument to assess effects of changes in policy in obstetrics and neonatology. 

Forr evaluative studies on changes in obstetric or neonatal treatment policy we 
claimm a difference of at least two points in the optimality score to be taken as a clinically 
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relevantt outcome benefit. The interrater variability in our study showed a systematic 
deviationn between two examiners of 1.3 points. When a smaller difference is observed, 
itt might be explained by the variability in the endpoint assessment itself. Appointing 
onlyy one examiner to assess all children could circumvent this problem. Then, intra-
observerr reliability must be high enough to justify this approach. We were not able to 
studyy this additionally in this context. 

Iff two or more observers are involved in the neurological examination, with sub-
jectss judged by only one of them, as for example in large field studies, interobserver 
variancee should be checked for frequently by re-instruction sessions. Use of a video-
observation99 of the neurological behavior of the newborn child may prove of more value 
ass all observational items were rather consistent, whereas the more subtle judgment of 
ann elicited response, as a tendon reflex, proved to be the most delicate in terms of 
agreement.. Therefore, we suggest that in small studies the results of two or more exam-
inerss for all children should be taken into account or, although less easy to quantify, 
onlyy the results of the full Prechtl examination. 
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Abstrac t t 

Objective:Objective: To assess maternal health outcome, comparing high-risk pregnant women to 
eitherr domiciliary monitoring or ïn-hospïtal monitoring, and a low-risk pregnant group. 

Design:Design: Paper and pencil questionnaire, distributed antenatal and eight weeks 
afterr the delivery. 

Setting:Setting: A university hospital. 
Subjects:Subjects: Three groups: 130 high-risk pregnant women who entered a randomized 

clinicall trial and were allocated to either home (n=69) or in-hospital monitoring (n=6i), 
andd a reference cohort of low-risk pregnant women (n=55). 

MainMain outcome measures: Antenatal physical and mental health (RAND36) and 
sociall experiences; mode of delivery; complications postpartum; physical health, men-
tall health, and social experiences at eight weeks postpartum. 

Results:Results: In all groups, antenatal physical health was considerably lower than to the 
physicall health of United States women aged 18-44 years. Antenatal mental health was 
lowerr in high-risk women than in low-risk women (p < 0.05). Antenatal maternal health, 
thee mode of delivery, and maternal complications postpartum did not differ significantly 
betweenn in-hospital and domiciliary monitored women. Eight weeks after delivery, phy-
sicall health improved considerably in all groups; mental health was significantly lower 
inn high-risks as compared to low-risk women (p < 0.01). The allocated monitoring stra-
tegyy showed a significant effect on mental health at eight weeks after delivery; the men-
tall health score being lower in the domiciliary monitored group (p < 0.05). 

Conclusions:Conclusions: At 8 weeks after the delivery, physical health improves substantially in 
alll groups. Mental health is higher in low-risks than in high-risks. Within the high-risk 
groupp domiciliary and in-hospital monitored women have the same physical maternal 
outcomee at eight weeks after delivery. However, mental health of in-hospital monitored 
womenn at 8 weeks was probably biased by a medicalization effect. 



MATERNALL HEALTH IN HOME VERSUS IN-HOSPITAL FETAL MONITORING 

Introductio n n 

Theree is a growing interest in health care evaluations to assess the effects of interven-
tionss in terms of patient-related outcomes, such as health-related quality of life, dis-
ease-specificc health outcome, satisfaction, or well being. Typically these effects accrue 
too the patient himself. However, in obstetrics two outcomes are at stake: the health sta-
tustus of the neonate and maternal outcome. The latter can refer to health-related effects 
(e.g.. health status, quality of life), fertility-related effects, or satisfaction with care. 

Withh dual outcome, the design and analysis of obstetric intervention trials are not 
self-evident.. In the setting of developed countries, randomized trials of obstetric inter-
ventionss can safely select neonatal health as the primary outcome, assuming no signi-
ficantt effects on maternal outcome. If a substantial maternal risk applies, or when treat-
mentt itself imposes burdens, the inclusion of maternal outcome should be considered. 
Thiss principle is relevant comparing conventional antenatal fetal in-hospital monitoring 
(cardiotocography)) in high-risk women to domiciliary monitoring (portable cardiotoco-
graphy).. Two recent studies addressed this issue1-2 with neonatal health as the primary 
outcomee (neonatal mortality, Prechtl's neurologic optimality score,3-4 Griffith's develop-
mentt score5). In absence of observed differences in any of these measures, domiciliary 
monitoringg was recommended on both occasions. 

Onee of these trials included maternal health outcome as an additional outcome 
measuree in case of equivalent neonatal outcome. Here we present the results of this 
maternall outcome study in high-risk pregnant women, who were subjected to two dif-
ferentt regimens of surveillance, with a low-risk pregnant group as reference. Applying 
aa set of validated health measures, we compared physical health, mental health and 
sociall experience antenatal and at 8 weeks after delivery. 

Method s s 

Subjects Subjects 
Subjectss were high-risk pregnant women participating in a randomized clinical trial allo-
catedd to in-hospital monitoring (antenatal fetal cardiotocography and obstetric surveil-
lancee during hospitalization) or domiciliary monitoring (obstetric surveillance and por-
tablee fetal cardiotocography), and a reference group of low-risk pregnant women. 
High-riskk pregnant women were included in the clinical trial if an indication for clinical 
surveillancee was present and if they lived in a defined geographical area. Criteria for 
surveillancee were: hypertension with proteinuria, confirmed impaired fetal growth after 
322 weeks pregnancy, post term pregnancy (gestational age of at least 42 weeks), insu-
linn dependent diabetes after 36 weeks of pregnancy, non-insulin dependent diabetes 
afterr 40 weeks of pregnancy, preterm prelabor rupture of membranes (PPROM) after 
333 weeks of pregnancy, and previous recurrent antenatal death. Women with insuffi-
cientt housing conditions or informal care and women who refused informed consent, 



weree excluded. Consenting women were i:i randomized (computer-assisted block ran-
domizationn with 3 strata according to gestational age, using 37 and 42 weeks as cut-
off).. Study size was based on Prechtl's neurological optimality score (neonatal crite-
rion).. To detect a clinically relevant shift of the score, with a two-sided significance level 
off 5% and a power of 80%, 75 women per group were needed. 

Betweenn September 1992 and June 1994, 174 consecutive high-risk pregnant 
womenn were eligible for the clinical trial, 24 women declined. Their characteristics were 
comparablee with the included women. Reason for refusal were: A higher expected safe-
tyy in hospital (n=io); already admitted to hospital and everything arranged (n=5); more 
suspectedd rest in hospital (n=3); daily fetal monitoring at the outpatient clinic (n=3); 
insistingg on induction of labor (n=i); poor social circumstances (n=2). The remaining 
1500 were allocated to domiciliary (n=76) or in-hospital monitoring (n=74). In principle 
thesee women were eligible for the maternal outcome study unless they delivered before 
thee first monitoring session, or if they had insufficient command of the Dutch language. 

Betweenn February 1993 and June 1994,55 uncomplicated low-risk pregnant women, 
antenatallyy attended by community midwives, were invited to provide reference data. 

InterventionsInterventions in the high-risk group 
Womenn who received in-hospital monitoring were hospitalized next day. They received 
antenatall cardiotocography at least once a day. Additional care or routine obstetric sur-
veillancee was given depending on the high-risk indication and on the existing obstetric 
andd nursing guidelines. The majority of women had restricted mobility. Women were 
hospitalizedd as long as they were at high risk. 

Womenn who received domiciliary monitoring were visited and monitored daily at 
theirr own home by trained research midwives with the capability to evaluate clinical 
signss and symptoms proceeding or accompanying fetal or/and maternal distress. Fetal 
heartt rates were recorded and transmitted to the hospital using the Oxford Sonicaid 
Systemm 8000 (Oxford Instruments Inc., Gorinchem, The Netherlands). An obstetrician at 
thee hospital evaluated all recordings. If necessary, additional surveillance (bloodpres-
sure,, temperature) or care (drugs, dietary guidelines) was prescribed. In both groups 
theree were no indications for prescription of antenatal steroids for fetal lung maturity. 
Domiciliaryy monitored women were weekly seen for a routine visit at the antenatal cli-
nicc (including if necessary sonography or labtests). Domiciliary monitoring was conti-
nuedd as long as women were at high risk and implied that household activities should 
bee transferred. Women were hospitalized if a complication was suspected ante partum 
orr at the onset of delivery. To enhance safety, a detailed checklist prescribed when to 
contactt the hospital (24 hours service). Irrespective of the allocated monitoring stra-
tegy,, all women had to deliver in the hospital. Post delivery the mother and neonate 
weree not separately discharged unless the neonate was hospitalized longer than one 
week.. The hospital's Medical Ethics Committee approved the study design. 
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MaternalMaternal outcome 
Thee maternal health outcome of high-risk and low-risk women was assessed antenatal, 
followingg the delivery, and at eight weeks postpartum. At study entry after randomiza-
tionn women received two questionnaires to assess maternal health during antenatal 
monitoring:monitoring: the RAND36-item Health Survey and the 16-item Social Experiences Ques-
tionnairee (SEQ), supplemented with some sociodemographic questions. The RAND36 
measuress general health status by grouping 36 item responses into eight health 
domains:: physical functioning, role limitations due to physical health problems, role 
limitationss due to emotional problems, social functioning, bodily pain, mental health, 
vitality,, and general health perceptions.7'11 Scores can be further aggregated into an 
overalll physical and a mental health score. As high-risk women with restricted mobility 
mightt misinterpret the phrasing of the physical functioning domain, we added that the 
itemss referred to "being able to perform a physical activity" instead of "being allowed 
aa physical activity". The 16-item Social Experiences Questionnaire covers psychosocial 
support,, which is important in high-risk pregnancies.12*13 The SEQ measures social sup-
portt (affect) validly by eight positive and eight negative social experiences or feelings 
onn a four-level scale (never; sometimes; regularly; (very) often).14 

Thee mode of delivery, maternal complications postpartum, and maternal complica-
tionss in the puerperal period were considered the most important proxy of maternal 
healthh status in the first week after the delivery. Conventional clinical data on maternal 
andd neonatal outcome were collected prospectively until hospital discharge. 

Att approximately eight weeks after the delivery, maternal health was re-assessed 
usingg the RAND36 and the SEQ. In both questionnaires, the reference period was one 
week.. The questionnaires had to be returned within one week in a postage-free enve-
lope.. Women who did not respond in due time were reminded once. Relevant differen-
cess in questionnaire scores were expected to be detectable with the group size deter-
minedd by the neonatal outcome (Prechtl score). 

Analysis Analysis 
Thee scores on the eight RAND36 health domains, and the physical and mental health 
sumscoress were transformed into Z scores using the RAND scores of United States (US) 
womenn aged 18-44 years as reference. Physical and mental health, both summary mea-
suress of general health, were calculated as weighted averages of the eight domain Z 
scoress using standard procedures. A Z score of 50 corresponds to the average health 
outcomee of the general US population. The reference values for US women aged 18-44 
yearr are 52.2 for physical health and 48.4 for mental health. Two sum scores were 
derivedd from the SEQ both ranging from 8 to 32, one for positive and one for negative 
experiences.. SEQ sum scores were conventionally left unaltered. 

Firstly,, non-response was investigated, for each of the three groups. Next, baseline 
characteristicss and some clinical features were compared to ascertain comparability of 
groups.. Primary analysis considered changes in maternal outcome (RAND36, SEQ) over 
time,, compared between the total high-risk group and low-risk reference group, and 
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comparedd within the high-risk group between the two monitoring options. Finally we 
investigatedd the predictors of maternal outcome at eight weeks in the high-risk group. 

Differencess in continuous and in categorical variables were tested using Student's 
twoo sample t-test and the x2 respectively. Individual change over time in RAND36 and 
SEQsumscoress was analyzed using repeated measurement model with time as within-
subjectss factor, and allocated monitoring strategy as between-subjects factor. Prognos-
ticc factors of maternal outcome (mental health and physical health 8 weeks postpar-
tum)) were investigated with stepwise multiple linear regression analysis. Prognostic 
variabless covered maternal characteristics, obstetric history, allocated monitoring stra-
tegy,, general health and social experiences during monitoring, mode of delivery, com-
plicationss postpartum; besides the SEQ reported at eight weeks after the delivery was 
included. . 

AA two-tailed p < 0.05 was considered statistically significant. Unless stated other-
wisee results are shown for women with complete response. 

Result s s 

Participants Participants 
Excludedd from the maternal outcome study were 20 high-risk women participating in 
thee trial who had language problems or who delivered before the first monitoring 
session,, leaving 69 women in the domiciliary monitoring group, and 61 women in the in-
hospital-monitoringg group. Antenatal response was complete in 55 (79%) in the domi-
ciliaryy monitoring group, 49 women (80%) in the in-hospital monitoring group, and in 
500 of the low-risk group (91%). After the delivery, complete response was obtained in 
511 domiciliary monitored women (73%), 41 in-hospital women (67%), and in 39 low-risk k 

(71%). . 
Tablee 1 shows the characteristics of the high-risk women at study entry. The domi-

ciliaryy monitoring and the in-hospital monitoring groups were alike, except that Cauca-
siann women were overpresented in the in-hospital monitoring group (p=o.04). 

AntenatalAntenatal maternal health 
Antenatall maternal health of high-risk women, particularly physical health, was inferior 
comparedd to the general population: all domains except general health perceptions had 
standardizedd scores below zero. In the high-risk group, mean (SD) physical health was 
38.77 (11.0) versus 41.3 (10.9) in the low-risk group (p=o.i7). In the high-risk group mean 
(SD)) mental health was 49.7 (11.2) versus 55.3 (7.9) in the low-risk group (p < 0.001). 
Significantt differences in maternal health status between the in-hospital and domicil-
iaryy monitoring group were absent (Table 2). 
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Domiciliaryy monitoring ln-hospital monitoring 

Agee (years) mean (SD) 
Educationa ll  level 

Primaryy school 
Highh school 
Collegee or university 

Privat ee insuranc e 
Caucasia nn ethnicity * 
Paidd job 
Married ,, livin g togethe r 
Nulliparou ss women 
Gestationa ll  age 

ss 37 weeks 
38-ss 41 weeks 
ËË 42 weeks 

High-ris kk indicatio n 
Postdate,, uncomplicated 
Diabetes s 
Mildd hypertension 
IUGR R 
Other r 

Obstetri cc  histor y 
Spontaneouss abortion 
Inducedd abortion 
Ectopicc pregnancy 
NICU/neonatall mortality 

(n=si) ) 

29.66 (5.5) 

2 2 

41 1 
8 8 

12 2 

24 4 

39 9 
42 2 
30 0 

23 3 

15 5 

13 3 

13 3 
8 8 

15 5 

13 3 
2 2 

10 0 

15 5 
2 2 

6 6 

(n=4i) ) 

31.11 (4.3) 

1 1 

31 1 

9 9 
10 0 

28 8 

35 5 
36 6 
25 5 

16 6 

14 4 
11 1 

12 2 

8 8 

15 5 

4 4 
2 2 

9 9 
13 3 

1 1 

5 5 

** p=o.04 

Tablee 1. Characteristics of high-risk pregnant women by allocated monitoring modality 

MaternalMaternal clinical outcome after delivery 
Thee mode of delivery, complications postpartum, and complications in the puerperal 
period,, did not differ significantly between the monitoring strategies (in high-risk preg-
nancies).. After childbirth, 37 of 41 (90%) of the women in the in-hospftal monitoring 
groupp stayed in hospital versus 31 of 51 (61%) in the home monitoring group (p=o.ooi). 
Becausee the medical outcome of both the neonates and the mothers were alike in both 
groupss we cannot explain this difference from medical reasons. 

MaternalMaternal physical health at eight weeks after delivery 
Att eight weeks after delivery, physical health between the high-risk and low-risk women 
didd not differ significantly. Within the high-risk group the physical health was alike in 
thee in-hospital and in the domiciliary monitored group (Table 3). 
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Measure e 

RAND366 Health Survey 
Domainn scores:* 

Physicall functioning 
Rolee functioning-physical 
Rolee functioning-emotional 
Sociall functioning 
Bodilyy pain 
Mentall health 
Vitality y 
Generall health perceptions 

Summar yy  measures:** 
Mentall health 
Physicall health 

Socia ll  Experience s Questionnaire:** * 
Positivee experiences 
Negativee experiences 

Domiciliaryy monitoring 

(n=5i) ) 

-1.88 (1.4) 

-1.66 (1.2) 

-0.44 (1.2) 

-0.77 (1.2) 

-0.55 d-3) 
-0.22 (1.1) 

-0.33 (1.0) 

0.11 (1.0) 

49.77 (11.8) 

38.88 (10.8) 

25.33 (4.o) 

11.88 (3.1) 

ln-hospitall monitoring 

(n=4i) ) 

-1.66 (1.4) 

-1.77 (1-2) 

-0-33 (1.2) 

-0.88 (1.4) 

-0.77 d-4) 
-0.22 (1.0) 

-0.44 (1.2) 
0.22 (1.1) 

49-77 (10.7) 
38.55 (11.4) 

26.22 (4.9) 

11.99 (2.3) 

pp value 

0.46 6 

0.82 2 

0.67 7 

0.75 5 

0.49 9 

0.99 9 

0.61 1 

0.85 5 

0-99 9 
0.87 7 

0.26 6 

0.84 4 

Tablee represents mean (SD) of Z scores 
** Z scores calculated using (US) women age 18-44 as reference; a Z score of zero corresponds to the (US) 

referencee group of women aged 18-44 V-
*** Weighted average of Z scores (US weighting scheme), multiplied with 10 and 50 added; a Z score of 50 

correspondss to the average health outcome of the general US population. The reference values for US 
womenn aged 18-44 year are 52.2 for physical health and 48.4 for mental health. 

**** Scores range from 8 to 32; a higher score represents more positive or negative experiences 

Tablee 2. Antenatal maternal health status compared to United States (US) women 

Comparedd to the antenatal level, at eight weeks after delivery the mean physical health 
increasedd significantly in alt groups (domiciliary monitoring from 38.4 (10.6) to 46.5 
(10.7),, p < 0.001; in-hospital monitoring from 40.1 (11.7) to 48.9 (10.1), p < 0.001 and in 
thee low-risk group from 43.3 (9.9) to 48.6 (12.9), p=o.oio). 

MaternalMaternal mental health at eight weeks after delivery 
Att eightt weeks after delivery the mean (SD) mental health score was significantly lower 
inn the high-risk group as compared to the low-risk group: 50.1 (9.7) versus 54.3 (6.1), 
p=o.oo3;; in particular social functioning (p=o.oi3) and specific mental health 
(p=o.o45)) were significantly lower. At eight weeks after delivery the mental health sum-
scoree and social experience scores were alike in the in-hospital-monitored group and 
thee domiciliary monitored group of high-risk women (Table 3). 

Comparedd to the antenatal level, at eight weeks after delivery the mean mental 
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Modee of deliver y 
Inductionn of delivery 

Vaginall spontaneously 
Instrumental l 
Primaryy cesarean section 
Secondaryy cesarean section 

Materna ll  clinica l outcom e 
Hospitalized* * 
Hospitalizedd (days) mean (SD) 
Complications s 

Postpartum m 
Inn puerperal period 

** p=o.ooi. Other outcome measures 

Domiciliaryy monitoring 

(n=5i) ) 

V V 

39 9 
3 3 
3 3 
6 6 

31 1 

3-55 (3-3) 

4 4 
5 5 

In-hospitall monitoring 
(n=4i) ) 

20 0 

27 7 
6 6 

3 3 
5 5 

37 7 
4-33 (3-0) 

3 3 
3 3 

doo not differ significantly between the allocated monitoring strategies. 

Tablee 3. Mode of delivery and maternal clinical outcome after the delivery 

healthh score showed no substantial differences in any group (see Tables 2 and 3). 
Thee change in positive and negative experiences did not differ significantly between 

thee low-risk and high-risk group, or between the in-hospital and the domiciliary monito-
redd group. In-hospital monitored women had significantly higher antenatal and postpar-
tumm positive experiences than the home monitored women (p=o.o22) or the low-risk wo-
menn (p=o.oio) (Tables 2 and 3). Across-sectional analysis including the data of women 
withh either antenatal or post partum response did not change these results. 

PredictionPrediction of eight week's maternal health 
Antenatall physical and mental health predicted physical and mental health postpartum 
respectivelyy 0"able 4). There was no significant effect of neonatal outcome on maternal 
outcome.. Overall, mental health at eight weeks after delivery was lower in women with 
ann adverse neonatal outcome in a previous pregnancy, and in women who had more 
negativee social experiences postpartum. Now, the allocated monitoring strategy 
showedd a significant effect only on mental health at eight weeks after delivery, the men-
tall health score being lower in the domiciliary monitored group. Contrary to the unad-
justedd analysis in Table 3, the allocated monitoring strategy showed a significant effect 
onn mental health at eight weeks after delivery, the mental health score being lower in 
thee domiciliary monitored group. 

Wee did not find an effect of duration of antenatal fetal monitoring, or gestational age 
att study entry, on maternal health outcome. 



Outcomee measure 

RAND366 Health Survey 
Domainn scores:* 

Physicall functioning 
Rolee functioning-physical 
Rolee functioning-emotional 
Sociall functioning 
Bodilyy pain 
Mentall health 
Vitality y 
Generall health perceptions 

Summar yy measures:* * 
Mentall health 
Physicall health 

Socia ll  Experience s Questionnaire:** * 
Positivee experiences 
Negativee experiences 

Domiciliaryy monitoring 

(n-51) ) 

-0.66 (1.3) 

-0.66 (1.3) 

-0-44 (i-3) 
-0.33 (1.1) 

-0.44 CM) 
0.11 (1.1) 

-0.11 (1.1) 

0.00 (1.0) 

48.99 (n.o) 
46.77 (10.6) 

24.44 (4.4) 
11.77 (3.2) 

In-hospitall monitoring 
(n=4i) ) 

-0.44 (1.1) 

-0.88 (1.4) 

-0.00 (1.0) 

0.11 (0.6) 

0.11 (1.1) 

0.33 (0.9) 
0.00 (0.9) 

0.44 (0.9) 

51.55 (7-7) 
48.55 (10.1) 

25-55 (4-9) 
11.88 (2.9) 

PP value 

0.50 0 

0.67 7 

0.16 6 

0.05 5 

0.06 6 

0.45 5 
0.76 6 

0.05 5 

0.18 8 

0.42 2 

0.25 5 

0.89 9 

Tablee presents mean (SD) of Z scores 
** Z scores calculated using US women age 18-44 as reference; a Z score of zero corresponds to the US 

referencee group of women aged 18-44 W-
*** Weighted average of Z scores (US weighting scheme), multiplied with 10 and 50 added; a Z score of 

500 corresponds to the average health outcome of the general US population. The reference values for 
USS women aged 18-44 year are 52.2 for physical health and 48.4 for mental health. 

**** Scores range from 8 to 32; a higher score represents more positive or negative experiences. 

Tablee 4. Maternal health outcome at eight weeks after the delivery compared to 
Unitedd States (US) women age 18-44 

Discussio n n 

Bothh strategies of monitoring in-hospital or at home proved to be safe with respect to 
neonatall outcome, mode of delivery and complications after delivery. As the outcome 
off our study shows divergent results in physical and mental health development, we 
willl discuss separately the physical and mental results. 

Apparently,, antenatal physical health in high-risk pregnant women was considera-
blyy tower than in the reference population of US women aged 18-44 years and in low-
riskk pregnant women. Post partum physical health increased similarly in both high-risk 
groups.. As no difference existed between the two high-risk groups at onset and as 
selectivee loss to follow up did not occur we regard the equivalence of physical health 
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Prognosticc variable 

Constan t t 
Advers ee neonata l outcom e in obstetri c history * 
Antenata ll  physica l health* * 
Antenata ll  menta l health* * 
Monitorin gg altocatlon t 
Cesareann sectio n 
Negativ ee experience s § 
Interaction-effect : : 

Negativee experiences x allocation t§ 
R22 adjuste d 

Maternall health outcome 
Physicall health 

40.33 (4.2) 

n.s. . 
0.22 (0.1) 

n.s. . 
n.s. . 

-7.1(2.6) ) 

n.s. . 

n.s. . 
0.16 6 

Mentall health 

53-88 (7-5) 
-7-22 (2.7) 

n.s. . 
0.22 (0.1) 

1355 (6.5) 
n.s. . 

-0.99 (0.4) 

-1.55 (0.5) 
0.55 5 

Tablee displays unstandardized regression coefficients and the standard errors of the coefficient. Only 
significantt predictive variables are shown. 
** Neonatal mortality or hospitalized at NICU. 
*** Physical and mental health expressed as the respective summary scores. 
tt  o«in-hospital monitoring, i=domiciliary monitoring. 
§§ Negative experiences expressed as 0-32 score, a higher scoring implying more negative experiences. 

Tablee 5. Prognostic variables of physical health and mental health at eight weeks after 
thee delivery 

acrosss the two monitoring options to be unbiased, both before and after delivery. The 
followw up period (8 weeks) may seem too short to observe differences between the two 
strategies.. However, although health effects of pregnancy and delivery may last for at 
leastt 6 months16*17 it is rather unlikely that significant physical deterioration will emerge 
beyondd that observation period. Moreover, should a de novo physical complication 
occur,, a role for the mode of antenatal monitoring is unlikely. Lack of sensitivity or relia-
bilityy of the questionnaires used may be another explanation for the physical equiva-
lence.. The RAND36 general health questionnaire captures many aspects of physical 
health,, but specific obstetric complaints and symptoms are measured only in as far as 
thesee problems affect the various domains of health. A symptom checklist or disease-
specificc questionnaire may be more sensitive, but we are not aware of clinically relevant 
issuess which differentially would affect one of the monitoring groups, and which would 
nott be reflected by any of the physical scales.16-18-19 

Followingg the delivery, the mode of delivery and complications were used as a proxy 
forr maternal health. The mode of delivery is an accepted proxy for women's health after 
thee delivery.16 Postpartum complications and complications in the puerperal period 
weree rare and in equal proportions. 

Whereass eight weeks follow up after delivery may be sufficient to understand the 
physicall recovery of mothers, a complete mental recovery might take more time. At 
eightt weeks after delivery both groups of high-risk patients still showed lower mean 



mentall scores as compared to the group of low-risk patients, and, surprisingly, adjus-
tedd comparison showed a strong positive effect of in-hospital-monitoring. The lower 
levell in both high-risk groups probably is temporary: we expect maternal mental health 
stilll to improve further as complete mental recovery takes more time, also in undistur-
bedd pregnancies. A separate issue, however, is the modality-dependent difference. In 
vieww of similar delivery and complications data, a direct clinical explanation is unlikely. 
Therefore,, the divergence in mental health development after delivery may be the result 
off factors that are related to the different care modalities, and/or the result of response 
behavior. . 

Onee explanation of the finding of higher mental maternal health scores 8 weeks 
afterr the delivery in hospital monitored women could be the availability and support of 
thee hospital staff during antenatal monitoring. The hospitalized women may have had 
moree opportunity to work out their high-risk condition compared to domiciliary women 
becausee with the availability of hospital staff, questions about their condition could 
moree easily be answered. This could have been a possible contributing factor in the per-
ceivedd health and feelings of safety of patients that were hospitalized. 

Ass no post discharge psychopathology existed, a so-called 'response shift' pheno-
menonn probably could be responsible for the difference in mental maternal health. 
Responsee shift here implies that in-hospital monitored women perceive their antenatal 
conditionn as more severe when they were hospitalized. If so, their mental health impro-
vedd sharply after the delivery, not because they had superior mental health in general 
butt because they felt much better compared to the antenatal stage.20*21 The relatively 
highh positive experiences of in-hospital monitored women support this 'medicalization' 
assumption.. The finding that in absence of a clinical explanation, a relatively higher pro-
portionn of in-hospital monitored women stayed in the hospital after delivery as compa-
redd to domiciliary monitored women supports this hypothesis. 

Alsoo family and informal caregivers might perceive the antenatal condition of hos-
pitalizedd women as more severe. As a consequence after hospital discharge the in-hos-
pitall monitored women might get more attention and care which might also contribute 
too a superior mental health measured at 8 weeks after delivery. 

Consequently,, in terms of post-partum maternal health we could not demonstrate 
aa favorable outcome of domiciliary monitoring over the in-hospital modality. With 
longerr follow-up we expect not only the general level to increase, but also the differ-
encess in mental maternal health between both high-risk groups will disappear. 

Ourr findings may have two implications. When neonatal and maternal outcome are 
equivalent,, priority setting and clinical decision making may solely depend on cost con-
siderationss (cost-minimization analysis).22 If conditions are met, in this view domiciliary 
monitoringg is the preferred strategy as it reduces costs.23,24 

AA second implication may be the taking into account of the reported differential 
mentall health effects. In our view this finding stresses the need for supportive patient 
informationn on domiciliary monitoring to avoid medicalization, as response shift in our 
vieww is one of the most likely explanations for the observed difference in favor of the 
hospital. . 
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Ourr study carries a warning against 'simple* interpretations of health gains in hospital-
basedd care, using self-reported questionnaires: the hospital setting may induce artifi-
ciall 'improvements', for which a shift in response may be held responsible. 

Wee conclude that maternal health outcome could be validly measured in defined 
groupss of high-risk and low-risk pregnant women, and that results support the applica-
tionn of domiciliary monitoring. 
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Abstrac t t 

Objective:Objective: To compare safety and cost-effectiveness of domiciliary antenatal fetal mon-
itoringg (cardiotocography and obstetric surveillance) with in-hospital monitoring in 
high-riskk pregnancies. 

Methods:Methods: From September 1992 to June 1994,150 consecutive women with high-risk 
pregnancies,, who would otherwise be monitored in the hospital, entered a randomized 
controlledd trial. They were allocated to in-hospital (n=74) or domiciliary (n=76) monito-
ring.. The main outcome measures were neonatal safety (Prechtl's neurologic optimality 
score,, the proportion of non-optimals), and cost-effectiveness. To test a two-point diffe-
rencee in mean Prechtl scores (two-tailed 01=0.05, i-ft»o.8o), 150 women were needed. 
Safetyy and cost-effectiveness were analyzed according to intention to treat. Conditional 
onn the safety outcomes, a cost-minimization analysis based on actual resource use was 
performed.. Uncertainty of results was explored by sensitivity analyses. 

Results:Results: Neonatal outcomes were equal. No cost-shifting between the antenatal and 
postpartumm period occurred. Substituting domiciliary for in-hospital monitoring reduced 
meann (standard deviation) antenatal costs from $3,558 ($2,841) to $1,521 ($1,459) 
perr woman (p < .001). If costs were varied by the addition of 50%, costs were still redu-
ced.. The magnitude of the reduction was sensitive to the costs of hospital care and less 
sensitivee to the costss of domiciliary monitoring. 

Conclusions:Conclusions: Domiciliary monitoring is safe and reduces costs by half. The techni-
quee seems transferable to other settings but local circumstances may sometimes ham-
perr its dissemination. 
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Introductio n n 

Prenatall care aims at the prevention, early detection, and possible treatment of obstet-
ricc complications. Prenatal care in the Netherlands is stratified.1*2 If the pregnancy is 
low-riskk and proceeds well, primary care midwives are responsible for full obstetric care 
andd the delivery. Pregnancies considered high obstetric risks are hospitalized antena-
tallyy (17.7%) or in labor (2o.i%)3 for clinical surveillance and delivery by obstetricians. 
Thee effectiveness of stratified care depends on well-trained midwives and unequivoca-
blee criteria to identify high-risks. The official Index of Medical and Obstetric Risks4,5 

definess which conditions are considered high risk. 
Thee invariable hospitalization of high-risk women has been critized. Frequently cli-

nicall surveillance and care in high-risk women are limited. Domiciliary antenatal fetal 
monitoring,, particularly in a medium-care subgroup, has been shown to be a feasible 
alternativee to in-hospital monitoring.6-7 Potential benefits of domiciliary monitoring are 
avoidedd hospitalization and dissatisfaction with in-patient stay, reduced maternal 
stress,, and no disrupted family life.8-? Alongside a randomized controlled trial, we 
investigatedd the clinical safety and cost-effectiveness of a domiciliary antenatal fetal 
monitoringg program compared to conventional in-hospital monitoring, in selected high-
riskk pregnancies. If domiciliary monitoring proves safe and efficient compared to in-hos-
pitall monitoring, opportunities emerge to tailor the use of high-cost clinical obstetric 
care. . 

Material ss  and method s 

Thee study population included women referred to the antenatal clinic, who lived near 
thee hospital, and had one (or more) of 15 predefined high-risk conditions listed in the 
Indexx of Medical and Obstetric Risks. Subjects were excluded if they did not have suit-
ablee housing, or did not give informed consent. 

Womenn were assigned randomly 1:1 to domiciliary or in-hospital monitoring (un-
stressedd antenatal fetal heart rate and uterine activity monitoring (cardiotocography) 
andd obstetric surveillance). Randomization was executed by a software supported 
block-randomizationn scheme stratified for gestational age (under 37,37-42,42 or more 
weeks)) with random permuted blocks within strata. The trial was approved by the hos-
pital'ss Medical Ethics Committee. 

Womenn allocated to in-hospital monitoring were hospitalized and monitored daily. 
Iff necessary, they received additional diagnostics or treatment. Women allocated to 
domiciliaryy monitoring went home with a checklist of conditions that required imme-
diatee hospitalization. A midwife visited each woman daily for antenatal monitoring (por-
tablee cardiotocography; Oxford Sonicaid System 8000, Oxford Instruments Inc., Gorin-
chem,, The Netherlands), and transmitted the tracings by public telephone network to 
thee hospital. Domiciliary monitored women were seen weekly at the antenatal clinic. 



Ann obstetrician responsible for the treatment of the domiciliary-monitored women as-
sessedd the monitoring tracings. Women no longer at high risk were discharged from the 
hospitall or from domiciliary monitoring. All high-risk women should deliver in the hospi-
tal.. Ifthe discharge of either mother or neonate was delayed, then both were hospitalized. 

Cost-effectivenesss analysis was used as the primary evaluation framework.10 Eco-
nomicc outcome was defined initially as the cost difference between the strategies per 
avertedd non-optimal neonate. Primary neonatal outcomes were Prechtl's neurologic 
optimalityy score11 (a proxy for the neonate's future health state),12-13 and the proportion 
off non-optimal neonates (Prechtl score no more than 57). Secondary outcomes were 
gestationall age at delivery, birth weight, Apgar scores at 1 and 5 5 minutes, and the pro-
portionn of reanimated or artificially ventilated neonates. 

AA two-point difference in mean Prechtl scores was considered clinically relevant.12 To 
testt (two-tailed 01=0.05,1-6=0.80) a two-point difference in mean (standard deviation 
[SD]] 4.3) Prechtl scores, 150 women were needed. Ifthe neonatal outcomes were equal, 
thenn clinical safety was established and economic outcome equalled the cost difference 
betweenn the strategies (cost-minimization analysis).10 Cost differences could occur 
antenatally,, during delivery, and postpartum. Cost-shifting was defined as when an 
antenatall cost advantage was offset by a cost disadvantage at a later stage. Antenatal 
costss were calculated as actual resource use multiplied by the costs per resource unit 
usingg 1993 prices. The costs per resource unit of hospital-based care and domiciliary 
monitoringg included fixed and indirect costs. The costs of in-hospital nursing care were 
nott corrected for variations in nursing intensity. Other volumes were valued using data 
fromm the trial or Dutch reference data.14 Costs were converted into US dollars (1993 pur-
chasingg power parity: DFLi.oo=US $o.47).15 

Alll outcomes were analyzed according to intention to treat. The neonatal outcomes 
weree compared to establish safety. Conditional on that outcome, we verified the 
absencee of cost-shifting. Next we reported the resource use of each strategy, and the 
costt difference between the strategies. Uncertainty of results was explored by sensiti-
vityy analyses. 

Proportionss and categorical data were compared with x2 and Yates' correction. 
Lengthh of stay and cost data were compared with the Mann-Whitney U test, p < 0.05 
(two-tailed)) was considered significant. 

Result s s 

Fromm September 1992 to June 1994,174 consecutive high-risk women met the inclusion 
criteria.. Twenty-four women were excluded, including one woman who was excluded 
retroactivelyy because of proven hard-drug use. Eligible women were allocated to domi-
ciliaryy monitoring (n=76) or in-hospital monitoring (n=74). There were no significant 
differencess between the two groups (Table 1). Neonatal mortality and the primary and 
secondaryy outcomes were equal between the groups (Table 2). Consequently, domicil-
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Materna ll  age at stud y entry * 
£244 y 

25-344 y 
£355 y 

Married ,, livin g togethe r 
Whitee mothe r 
Educationa ll  level 

Primaryy school 
Highh school 
Collegee or university 

Paidd job 
Nullipar a a 
Gestationa ll  age at stud y entry 

£377 wk 
38-411 wk 
>422 wk 

High-ris kk indicatlons t 
Postdate,, uncomplicated 
Diabetes s 
Mildd hypertension 
Fetall growth restriction 
Other* * 

Allocatedd monitoring strategy 

ln-hospital l 

(n=74) ) 

10 0 

50 0 

14 4 

8 1 % % 

53% % 

7 7 
52 2 

15 5 

7 2 % % 

55% % 

3 0 0 

29 9 

15 5 

17(0) ) 

17(1) ) 

20(5) ) 
18(2) ) 

2(0) ) 

Domiciliary y 

(n=76) ) 

17 7 

41 1 

18 8 

84% % 
46% % 

3 3 
62 2 

11 1 

68% % 

55% % 

32 2 

27 7 

17 7 

17(0) ) 
20(2) ) 

199 (10) 

17(2) ) 

3(0) ) 

Noo consent 
(n=23) ) 

9 9 
12 2 

1 1 

100% % 

39% % 

2 2 

15 5 

6 6 
4 1 % % 

65% % 

10 0 

6 6 

7 7 

7(0) ) 

4 (0) ) 

7d) ) 
3(o) ) 
2(0) ) 

** The age of one woman in no consent group was unknown. 
tt The number of women with a second high-risk indication is given parenthetically. 
** Non progressive cervical dilation (n=i), premature rupture of membranes (n=2), twin gestation (n=3), 

orr previous intrauterine fetal death (n=i). 

Tablee 1. Baseline characteristics 

iaryy monitoring was regarded a safe substitute for in-hospital monitoring. Equal out-
comess allowed for a cost-minimization framework. 

Too investigate potential cost-shifting, we checked the length of antenatal and post-
partumm stay, and the mode of delivery (Table 3). All women but one delivered in the hos-
pital.. The proportion of induced deliveries and the mode of delivery were not signifi-
cantlyy different. In the in-hospital monitoring group, significantly more women were 
hospitalizedd after the delivery (Table 3). The length of the maternal and neonatal post-
partumm stay did not differ significantly. In the domiciliary monitoring group, neonates 
weree hospitalized at the maternity ward for a significantly shorter time. This cost advan-
tagee was offset by a cost disadvantage at the pediatric and neonatal wards. The mean 



Allocatedd monitoring strategy 

Birt hh weigh t (range) 
Gestationa ll  age at deliver y 

(meann [SD]) 
Perinata ll  mortalit y 
Neurologi cc  optimally * 

(meann [SD]) 
Non-optimals t t 
i-minut ee Apgar score s 

(mediann [range]) 
5-mlnut ee Apgar score s 

(mediann [range]) 
Reanimatio nn or ventilatio n 

ln-hospital l 

(n=74) ) 

1190-47700 g 
40.44 (2.5) wk 

1 1 

57-77 (2.7) 

32% % 
99 (2-10) 

100 (6-10) 

11% % 

Domiciliary y 
(n=76) ) 

970-51800 g 
39.99 (2.5) wk 

1 1 
58.11 (2.4) 

29% % 
99 (4-io) 

100 (7-10) 

18% % 

SDD = standard deviation 
** Prechtl's neurologic optimality score at 6-8 days postpartum. Range 0-60, a higher score indicates a 

betterr neurologic condition. 
tt  Defined as Prechtl score £57. 

Tablee 2. Neonatal outcome 

(SD)) postpartum costs were $3,433 ($4,273) for the in-hospital group and $3,480 
($5,895)) for the domiciliary group. The postpartum costs did not differ significantly 
(p=o.i55).. Hence, cost-shifting did not occur. 

Thee median length of the antenatal period was equal between the groups. The 
lengthh of the antenatal period did not differ significantly (Table 3). The in-hospital moni-
toringg group spent on average 9,3 days in the hospital and 2.9 days at home. Women in 
thee domiciliary monitoring group spent on average 1.9 days in the hospital and 9.3 days 
att home. The length of antenatal stay in the hospital and at home differed significantly 
betweenn the groups (Table 3). Four women in the in-hospital monitoring group deli-
veredd before initial hospitalization. Fourteen women no longer at high risk were dis-
chargedd antenatally and re-hospitalized at the onset of delivery. In the domiciliary moni-
toringg group, three women delivered before the initial monitoring session, and 49 
womenn were hospitalized at the onset of the delivery. The remaining 24 women were 
hospitalizedd antenatally (16 for suspect cardiotocography recordings, one for raised 
tension,, one for an abnormal laboratory test, one for suspected infection, and five for 
otherr reasons) of whom 7 were also discharged antenatally. 

Thee location of antenatal stay determined antenatal resource use and costs (Table 
4).. In the in-hospital monitoring group, costs were $14,280 or less. Of the total costs, 
94%% was covered by in-hospital nursing care (84%) and informal family care (10%). In 
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Antenata ll  perio d (d) 
Inn observation* 
ln-hospital l 
Att home 

Deliver y y 
Induction n 
Modee of delivery 

Vaginall spontaneous 
Instrumental l 
Primaryy cesarean 
Secondaryy cesarean 

Postpartu mm perio d (d) 
Hospitalizedd after deliveryt 
Mother r 
Neonate e 
Maternityy ward 
Pediatricc ward 

Allocatedd monitoring strategy 

ln-hospital l 

(n=74) ) 

8.00 (3-18) 
7.00 (3-12) 
0.00 (0- 0) 

36.5% % 

52 2 
7 7 
8 8 

7 7 

93.2%* * 

4-oo (2-7) 
4.00 (2-7) 
2.00 (1-5) 
0.00 (0-1) 

Domiciliary y 
(n=76) ) 

8.00 (4-17) 
1.00 (0-1) 

6-55 (3-13-8) 

30.3% % 

55 5 
6 6 

5 5 
10 0 

61.8% % 
3-00 (0-7) 
3.00 (0-7.8) 
0.00 (0-4) 
0.00 (0-1) 

pp value 

0.909 9 
<o.ooi i 
<o.ooi i 

0.525 5 

0.716 6 

<0.0Ol l 
0.121 1 
0.231 1 
0.013 3 
0.929 9 

Dataa are presented as median (inter-quartile range) days or n. 
** The number of days between the first monitoring session and the onset of the delivery. 
tt Not discharged within 24 hours postpartum. 
** Proportion based on 74 women, including one woman who unexpectedly delivered at home. 

Tablee 3. Treatment Setting 

thee domiciliary monitoring group, costs were $9,266 or less. Of the total costs, 83% was 
coveredd by nursing care (40%), domiciliary monitoring (28%) and informal family care 
(15%).. The mean (SD) total costs, $3,558 ($2,841) in the in-hospital monitoring group 
andd $1,521 ($1,459) in the domiciliary monitoring group, resulted in a $2,037 cost dif-
ference.. The total costs differed significantly between the groups (p < 0.001). 

Iff all women allocated to in-hospital monitoring were to stay in the hospital, and if 
alll domiciliary monitored women were to stay at home until the onset of the delivery, 
thenn the cost difference would amount to $3,378 per woman. In routine obstetric care, 
womenn no longer at high risk are discharged, and women may be hospitalized for clini-
call or social reasons. This reduces the cost difference from $3,378 to $1,787 per woman 
inn our study (adjusted for a minor imbalance in the number of days in antenatal obser-
vation).. Sensitivity analyses showed that the $1,787 cost difference was particularly 
sensitivee for changes that affected the costs of hospital-based nursing care and the 
costss of domiciliary monitoring sessions. For example, a 50% reduction in the costs of 



In-hospitall Domiciliary Costs 

Costt item* (11=74) (11=76) per unit in US $ 

Meann use t Mean use t 

Direc tt  medica l cost s 

In-hospitall costs 

Nursingg care (d) 

Monitoringg sessions 

Ultrasonography y 

Laboratoryy tests 

Medicationn (d) 

Dietaryy measures (d) 

Out-of-hospita ll  cost s 

Visitss (outpatient) 

Monitoringg sessions (outpatient) 

Ultrasonographyy (outpatient) 

Laboratoryy tests (outpatient) 

Monitoringg sessions (home) 

Medicationn (home) 

Primaryy care (home) 

Direc tt  non-medica l cost s 

Dietaryy measures (d) 

Travellingg expenses woman (km) 

Professionall home help (h) 

Travellingg hospital visits (km) 

Indirec tt  cost s 

Informall family care (h)* 

Prematuree pregnancy leave (h) 

9.266 (70) 

9.222 (70) 

0.644 (37) 

1.111 (38) 

1.899 (10) 

4-500 (27) 

0.288 (10) 

0(0) ) 

0.011 (1) 

0.033 (1) 

0(0) ) 

0(0) ) 

0(0) ) 

0(0) ) 

10.266 (74) 

0(0) ) 

113.288 (73) 

18.533 (na) 

8.888 (8) 

1.866 (24) 

1.866 (24) 

0.211 (15) 

0.255 (15) 

0.344 (9) 

0-999 (39) 

1.044 (46) 

1.011 (46) 

0.466 (26) 

0.333 (16) 

7-799 (73) 

1-900 (9) 
0(0) ) 

5.222 (39) 

19-399 (76) 

2-544 (13) 
21.766 (56) 

11.777 (na) 

9.200 (7) 

323.94 4 

7.51 1 

37-56 6 

7.89 9 

0.88 8 

0.33 3 

40.85 5 

43.66 6 

5305 5 

7.89 9 

54-93 3 
0.91 1 

n.a. . 

0.33 3 
0.18 8 

18.78 8 

0.18 8 

18.78 8 

8.05 5 

naa = not available. 

Dataa are presented as mean antenatal resource use (intention-to-treat analysis). 

** Cost items are measured in physical units, number of days (d), hours (h), or kilometers (km). 

tt for every cost item, the number of women with non-zero resource use is given in parentheses. 

** This cost item shows the increase in informal family care attributable to high risk. 

Tablee 4. Antenatal resource use 

hospitall nursing care reduced the cost difference by 62%. A 50% reduction in the costs 
off domiciliary monitoring sessions increased the cost difference with 13%. If the annual 
high-riskk incidence of 94.4 women could be sustained in routine obstetric care, the 
costss would be reduced by approximately $168,700 (94.4 times $1,787) annually. 
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Discussio n n 

Domiciliaryy monitoring by portable cardiotocography and trained midwives proved clin-
icallyy safe and feasible, irrespective of maternal ethnicity, educational level, or family 
support.. The antenatal costs were substantially reduced, mainly through avoided hos-
pitalization,, without evidence of cost-shifting. Hence, domiciliary monitoring may 
releasee hospital resources to be reallocated more efficiently to the benefit of other 
patients. . 

Volunteerr bias is unlikely to have influenced our results. Withdrawal after randomi-
zationn and losses to follow-up did not occur. Prechtl's neurologic examination was 
unblindedd but an interobserver study did not reveal significant differences. We found 
noo evidence that the domiciliary monitoring group was more compliant or healthy than 
thee in-hospital monitoring group. Hence, significantly different neonatal outcomes 
seemm unlikely. The mode of delivery was equal, suggesting that maternal short-term 
qualityy of life would not differ. Hospital admission and discharge were under human 
control.. Although the incentive to discharge was similar in both groups and patients 
weree not labelled, the length of hospitalization, and thereby the cost difference, may be 
biased. . 

Externall validity depends on the transferability of domiciliary monitoring to other 
settings.. Applying these results in Dutch obstetric care to other settings will depend 
mainlyy on the high-risk indications, professional acceptance, and women's access to 
thee hospital. In the United States16 and France,17 domiciliary monitoring is used mainly 
too monitor uterine activity as a preventive measure to reduce the incidence of preterm 
laborr and birth. The high-risk indications agree partially with ours.18 The high-risk indi-
cationss we used correspond more closely to those applied in the United Kingdom.7 Our 
high-riskk indications may be refined and even extended. Risks that do not justify in-hos-
pitall monitoring should not be included. 

Dutchh obstetricians hold a 'naturalistic' view on the nature of pregnancy and 
labor.1'1?? Professionals who do not share this view may hesitate to accept domiciliary 
monitoringg in principle or because of legal or financial motives.20 Moreover, as bed 
occupancyy rates and in-patient days are common budget variables, professionals may 
perceivee the budget consequences as undesirable. Furthermore, the obstetric case-mix 
mayy shift towards more severe patients. 

Afterr domiciliary monitoring is implemented in routine care, hospital care must 
remainn accessible and available when fetal or maternal health, the delivery, or non-
clinicall reasons justify hospitalization. Moreover, some women might prefer hospitali-
zationn because of its perceived safety and convenience. A partial budget reallocation 
mayy be combined with financial or other incentives for patients and providers to pro-
motee efficient behavior. Domiciliary monitoring offers a clinically sound alternative for 
thee currently proposed reimbursement limits on the in-patient stay of obstetric 
patients.21-22 2 



Reference s s 

1.. Treffers PE, Eskes M, Kleiverda G, Van Alten D. Home births and minimal medical interventions. JAMA 
1990;264:2203-8. 1990;264:2203-8. 

2.2. Van Alten D, Eskes M, Treffers PE. The Wormerveer Study; selection, mode of delivery, perinatal mortality 
andd infant morbidity. Br J Obstet Gynaecol 1989;96:656-62. 

3.. Annual Report Obstetric Care 1991. Report of the national registry of primary and secondary obstetric care 
[Dutch].. SIG Health Care Information. Utrecht, the Netherlands: SIG, 1991. 

4.. The Index of Medical and Obstetric Risks. Revised edition [Dutch]. Report no. 87/87. Amstelveen, the 
Netherlands:: National Health Insurance Board, 1987. 

5.. Riteco JA, Hingstman L. Evaluation of the introduction of the revised Index of Medical and Obstetric Risks 
[Dutch].. Utrecht, the Netherlands: Netherlands Institute of Primary Health Care, 1991. 

6.. Lumley j , Lester A, Anderson I, Renou P, Wood C. A randomized trial of weekly cardiotocography in high-
riskk obstetric patients. Br J Obstet Gynaecol 1983;90:1018-26. 

7.. Lindsay PC, Beveridge R, Tayob Y, Irvine LM, Vellacott ID, Giles JA, et al. Patient-recorded domiciliary fetal 
monitoring.. Am J Obstet Gynecol 1990;162:466-70. 

8.. James D, Peralta B, Porter S, Darvill D, Walker J, McCall M, et al. Fetal heart rate monitoring by telephone. 
II.. Clinical experience in four centres with a commercially produced system. Br J Obstet Gynaecol 
1988;95:1024-9. 1988;95:1024-9. 

9.. Dawson AJ, Middlemiss C, Coles EC, Gough NAJ, Jones ME. A randomized study of a domiciliary antenatal 
caree scheme: The effect on hospital admissions. Brj Obstet Gynaecol 1989;96:1319-22. 

10.. Drummond MF, Stoddart GL, Torrance GW. Methods for the economic evaluation of health care program-
mes.. Oxford: Oxford University Press, 1987. 

11.. Prechtl HFR. The neurological examination of the full term newborn infant. A manual for clinical use from 
thee Department of Developmental Neurology, University of Groningen. 2nd ed. Clinics in developmental 
medicine,, vol. 63. Spastics International Medical Publications. London: William Heinemann Medical, 
1977. . 

12.. Touwen BCL, Huisjes HJ, Jurgens-van der Zee AD, Bierman-van Eendenburg MEC, Smrkovsky M, Olinga 
AA.. Obstetrical condition and neurological morbidity. An analysis with the help of the optimality concept. 
EarlyEarly Hum Dev 1980;3:207-28. 

13.. Bierman-van Eendenburg MEC, Jurgens-van der Zee AD, Olinga AA, Huisjes HJ, Touwen BCL. Predictive 
valuee of neonatal neurological examination: A follow-up study at 18 months. Dev Med Child Neurol 
1981;23:296-305. 1981;23:296-305. 

14.. Rutten FFH, Van Ineveld BM, Van Ommen R, Van Hout BA, Huijsman R. Cost accounting in economic eva-

luation;; Practice guidelines for health care research [Dutch]. Utrecht, the Netherlands: Jan van Arkel, 

1993. . 



CMAA OF DOMICILIARY ANTENATAL FETAL MONITORING 

15.. Organisation for Economic Co-operation and Development (OECD)-Statistics directorate. Main economic 
indicators.. Paris: Organisation for Economic Co-operation and Development, 1995:194-5. 

16.. US Preventive Services Task Force. Home uterine activity monitoring for preterm labor. JAMA 
1993;270:371-6. 1993;270:371-6. 

17.. Blonde) 8, Bréart G, Berthoux Y, Berland M, Mellier G, Rudigoz R-C, et al. Home uterine activity monito-
ringg in France: A randomized controlled trial. AmJObstet Gynecol 1992;167:424-9. 

18.. Rochard F, Schifrin B, Goupil F, Legrand H, Blottiere J, Sureau C. Nonstressed fetal heart rate monitoring 
inn the antepartum period. AmJObstet Gynecol 1976;126:699-706. 

19.. Notzon FC. International differences in the use of obstetric interventions. JAMA 1990;263:3286-91. 

20.. Rosenblatt RA. Weitkamp G, Lloyd M, Schafer B, Winterscheidt LC, Hart LG. Why do obstetricians stop 
practisingg obstetrics? The impact of malpractice claims. Obstet Gynecol 1990;76:245-50. 

21.. Parisi VM, Meyer BA. To stay or not to stay? That is the question. N Engl J Med 1995;333:1635-7. 

22.. Annas GJ. Women and children first. N Engl J Med 1995;333:1647-51. 





Chapte r r 

Familyy burden in obstetric care. 
Resultss from a family burden 

questionnairee and implications for 
decisionn making 

Erwinn Birnie,1-2 Wilma M. Monincx,2 Bob van Wijngaarden,3 Wouter Wijker,4 

Goukee J. Bonsel1 

11 Department of Clinical Epidemiology and Biostatistics 
22 Department of Obstetrics and Gynecology 

33 Department of Psychiatry 
44 Department of Medical Psychology 

Academicc Medical Center, University of Amsterdam, The Netherlands 

Submitted d 



Abstrac t t 

Caregiverr consequences are the effects of disease, treatment or patients' health, on 
thee lifes, health and well-being of patients' family members or others. We investigated 
thee negative consequences ('burden') for children and caregivers who gave informal 
familyy care to 111 high-risk pregnant women monitored domiciliary or in the hospital 
whoo only received minimal care, and to 51 low-risk pregnant women. We developed a 
questionnairee measuring family burden in terms of household activities and atten-
dance,, worries, professional caregivers' attitudes, caregiver's health status, the impact 
onn caregiver's own life, and effects on children, in the first week of monitoring. The 
primaryy family caregiver was the intended respondent. After optimization, the internal 
consistencyy (Cronbach's alpha = 0.87), construct validity (factor analysis) and clinical 
validityy (comparison of patient groups) were acceptable. The factor structure was inter-
pretable.. Within the high-risk group, differences in family burden between the domicil-
iaryy and in-hospital monitored women were absent. Caregivers of low-risk pregnant 
womenn reported better health, less worries, and less burden of professional caregivers' 
attitudes.. Family burden outcomes in high-risk and low-risk women varied significantly 
byy background characteristics. Differences in family burden between high-risk women 
andd thrombotic patients were not found. Family burden can be measured even in con-
ditionss not considered a 'true' disease, e.g. low-risk pregnancy, or in de-institutional-
izedd minimal care-settings, e.g. domiciliary care. Family burden in pregnancy is on aver-
agee modest but can be substantial in individual families. Several options to integrate 
familyy burden into decision making are discussed. The authors suggest to develop a 
methodologicall framework to integrate non-patient related costs and effects in health-
relatedd decision making. 
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Introductio n n 

Diseasee and treatment often have a major impact on patients' health status and health-
relatedd quality of life. However, patients' health status, disease and treatment may also 
affectt the lifes of others than the patient (e.g. the patient's partner, family, relatives or 
colleagues).. The unfavorable effects that originate from patients' health, disease or 
treatment,, and which affect the lifes of others than the patient are defined family bur-
den,, caregivers' consequences or caregiver involvement.1*2 

Thee effect of disease and treatment on others than the patient has originally been 
studiedd in conditions that have a major impact on the patient's environment Studies in 
agings--»» chronic disease,5-6 mental or psychiatric disease7-8 and pediatrics9*" have 
shownn that disease and treatment may induce a variety of effects on the patients' envi-
ronment,, such as increased care and attendance by the partner or parents, psycholog-
icall strain and distress of the family members due to the patient's behavior, and 
changess in household routines, social and working relationships. These effects may not 
onlyy influence caregivers' quality of life and well-being but also lead to economic 
effects.. Generally, the impact on the patient's environment can be categorized in terms 
off the actual delivery of informal care, attendance and support (i.e. objective burden), 
andd the psychosocial impact of the patient's health status and informal caregiving on 
thee caregivers (i-e subjective burden). 

Moree recently, the interest in the impact of disease and treatment on the patient's 
environmentt has also increased in other clinical fields.1218 Two factors may be respon-
sible.. Firstly, new medical technologies, limited in-patient treatment capacity and the 
desiree to reduce medicalization for principal reasons have encouraged short-stay in-
hospitall care and supported home care ('hospital at home'). However, these strategies 
oftenn result in increased informal family care and attendance.19*20 Secondly, the assess-
mentt of clinical strategies increasingly requires an explicit patient-oriented perspective 
focusingg on secondary outcomes, e.g. quality of life, costs, quality of care and satisfac-
tion. . 

Inn this context, obstetric care offers many opportunities for de-institutionalized 
caree and investigation of the secondary outcomes involved. In the Netherlands, home 
caree and home deliveries in low-risk pregnancies are common whereas high-risk preg-
nantt women are usually attended in the hospital.21 The outcome of two independent 
randomizedd clinical trials comparing conventional in-hospital with domiciliary antena-
tall fetal monitoring in high-risk pregnancies has provided another incentive to obstet-
ricc out-of-hospital care.22-23 Domiciliary monitoring appeared to be the preferred strat-
egyy from the societal perspective.24 Yet, it is unclear whether this conclusion also holds 
iff family burden is formally taken into account. If the family burden of in-hospital mon-
itoringg is larger than the family burden of domiciliary monitoring, then the societal pref-
erencee for domiciliary monitoring sustains. Alternatively, if the family burden of domi-
ciliaryy monitoring is substantial, then this disadvantage should be balanced against the 
apparentt benefits. 
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Wee investigated the family burden of high-risk pregnant women who participated in one 
off these trials and in a reference group of low-risk pregnant women who were conven-
tionallyy attended by community midwives. At the onset of the study, no questionnaire 
existedd measuring family burden in specific obstetric situations. We developed a bur-
denn questionnaire from the concept of burden as if it were a secondary 'health' out-
come,, i.e. exclusively measuring the burden of informal caregiving and the psychoso-
ciall impact to the family or others in an obstetric context. This paper has three aims: 
firstly,, to describe the development and validation of the questionnaire; secondly, to 
comparee the outcomes of family burden in high-risk and low-risk pregnancies using this 
questionnaire;; and finally, in view of the findings, to discuss the role of family burden in 
relationn to individual and societal decision making. 

Method s s 

Background Background 
Twoo groups of pregnant women were selected in which different degrees of family bur-
denn could be expected: a group of high-risk pregnant women who entered a random-
izedd clinical trial and a reference group of healthy low-risk pregnant women. 

Thee high-risk women entered a randomized clinical trial between September 1992 
andd June 1994. They were allocated to conventional in-hospital monitoring (antenatal 
fetall cardiotocography) or to domiciliary monitoring (antenatal fetal monitoring by 
portablee cardiotocography). The clinical protocol and selection criteria have been 
reportedd elsewhere.23,24 In-hospital monitoring consisted of hospitalization and daily 
monitoringg as long as the pregnant women were at high risk. During hospitalization, 
householdd activities and parental care were transferred to the partner or others. 
Womenn allocated to domiciliary monitoring were visited and monitored daily at home 
ass long as they were at high risk. To enhance safety, a detailed checklist prescribed 
whenn to contact the hospital (24 hours service). Domiciliary monitored women without 
aa bed rest advice were allowed only minor household activities. Those with a bed rest 
advicee (63%) had to transfer household activities and parental care to the informal 
caregivers.. In case informal care was overtly insufficient, professional home help could 
bee requested. 

Thee second group, a cohort of uncomplicated low-risk pregnant women, was under 
routinee obstetric surveillance by community midwives. Between February 1993 and 
Junee 1994, they were invited by their own midwives to participate voluntarily as 
'healthy'' controls for the high-risk group. 

Ass the questionnaire used Dutch, only families of low-risk and high-risk pregnant 
womenn who sufficiently understood Dutch could enter this study. 

FamilyFamily caregiver 
Inn many households, the pregnant woman's partner is the obvious candidate for being 
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thee most significant family caregiver. Clearly, this may vary between households, par-
ticularlyy in a study group with an above-average share of ethnic women. At study entry, 
participatingg women were asked to designate one person from their family or acquain-
tancess who at that moment contributed most significantly to the household activities, 
attendancee or care. The primary or most significant family caregiver as a proxy for the 
familyy was the intended respondent of the questionnaire. Family caregivers were asked 
too respond to the questionnaire described below within one week or before the onset 
off the delivery. 

FamilyFamily burden questionnaire 
Ass no validated questionnaire existed suitable to pregnant women in a minimal care 
settingg who otherwise felt healthy, a specific family burden questionnaire was devel-
oped.. The aim of the questionnaire was to measure the consequences to the family or 
otherss of high-risk and, in this case, low-risk pregnancies. The questionnaire should be 
applicablee to all potential primary caregivers and all pregnancies regardless of risk sta-
tus.. Family burden was treated as a secondary 'health' outcome in a hierarchical analy-
sis,, i.e. only the negative consequences ('burden') of informal caregiving and the psy-
chosociall impact to the family were considered irrespective of any related benefits in 
thiss setting. 

Thee content of the questionnaire was derived from obstetric and other literature on 
thee burden of disease and treatment as perceived by patients' partners,1*25 and from 
systematicallyy collected opinions of obstetricians and midwives on family and caregiver 
burdenn as the result of pregnancy, hospitalization or being at high risk. The concept and 
syntaxx of the questionnaire were obtained from the Dutch Caregiver Involvement Eval-
uationn Questionnaire, a validated questionnaire developed to measure family burden in 
psychiatricc disease.26,27 

Thee questionnaire was structured into six predefined domains (44 items), viz.: 
householdd activities and attendance (11 items), worries about the pregnancy, fetal and 
maternall health (5 items), professional caregivers' attitudes (7 items), caregiver's phys-
icall and mental health (8 items), impact on caregiver's own life (5 items), and the bur-
denn on children, if any, as judged by the primary caregiver (8 items). The domains, 
items,, and response levels are shown in Appendix A. Added were 15 items describing 
thee primary caregiver's characteristics. 

Primaryy caregivers were asked to compare their current situation relative to their 
ownn situation one week earlier. However, household activities and attendance were 
comparedd to the month preceding the high-risk status to capture the high-risk related 
change. . 

QuestionnaireQuestionnaire management 
Questionnairess were returned in a postage free envelope. Caregivers who did not 
respondd in due time were reminded once. Family caregivers who did not respond after 
thee reminder and caregivers who did not respond before the onset of tabor were con-
sideredd non-respondent. 



Analysis Analysis 
Dataa were analyzed in two stages. Firstly, the internal consistency (homogeneity) and 
constructt validity of the questionnaire were determined. Item responses were analyzed 
ass numerical equidistant scores, a higher score implying more burden. Internal consis-
tencyy was investigated by conventional reliability analysis (RA) on the data of the high-
riskk group and subsequently compared to the reliability outcomes of the low-risk group. 
Cronbach'ss as & 0.70 were considered favorable. Construct validity was investigated by 
principall component analysis (PCA) after orthogonal (Varimax) rotation, using the 
responsess of the high-risk group on the original 44 items. PCA outcomes were consid-
eredd successful if the factor loadings after axes rotation exceeded 0.40, if the commu-
nalitiess (i.e. the proportion of variance of an item accounted for by the common princi-
pall components) and the proportion of variance explained were acceptable, and if the 
principall components could be interpreted. 

Inn the second stage, family burden scores were obtained by aggregating individual 
itemm scores to sumscores (transformed into 0 to 100 scores), guided by the RA and PCA 
resultss obtained in the first stage. Clinical validity of the questionnaire was assessed by 
comparingg the burden scores in three patient groups: high-risk vs. low-risk pregnant 
women,, domiciliary vs. in-hospital monitored high-risk pregnant women, and high-risk 
pregnantt women vs. patients treated for deep venous thrombosis. 

Too assess clinicial validity, the following hypotheses were generated. When com-
paringg the family caregivers of low-risk versus high-risk women, we hypothesized fam-
ilyy burden in the low-risk group to be equal to or lower than the family burden in the 
high-riskk group. No differences in the burden of household activities and attendance 
weree expected, except in families with children and/or full-time employed caregivers. 
Psychosociall burden was expected to be less in the low-risk group. 

Withinn the high-risk group, we expected differences in professional caregivers' atti-
tudess between domiciliary and in-hospital monitored women, as hospital care generally 
iss less personal than home treatment. Differences in the burden of household activities 
andd attendance were only expected in families with children and/or full-time employed 
caregivers. . 

Wee did not expect to find differences in burden between the caregivers of high-risk 
womenn and those involved in the care of patients treated for deep venous thrombo-
sis.288 Both conditions are acute and, if properly treated, relatively mild; patients need 
onlyy minimal care provided in a hospital-at-home care setting during a relatively short 
treatmentt period. 

Categoricall variables were tested with x2 or Fisher's exact test. Continuous vari-
abless were tested with Student's t-test or the F-test statistic. Skewed data were tested 
withh the Mann-Whitney U Test if log transformation did not correct skewness success-
fully.. Comparisons between patient groups were investigated with analysis of variance 
(ANOVA).. The effects of background characteristics on family burden scores were inves-
tigatedd with univariate analysis and multiple linear regression analysis. A two-tailed 
pp < 0.05 was considered a significant difference. Due to incomplete response, the total 
numberr of questionnaires analyzed may show small differences across analyses. 

::tÉ»Êfi i 
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Result s s 

PregnantPregnant women and family caregivers 
Thee study was open to the primary caregivers of 150 consecutive high-risk pregnant 
womenn who had been invited to participate in the clinical trial. Eighteen families were 
excludedd from the the family burden study (but not from the trial) because of language 
difficulties.. The questionnaire was distributed to 60 primary caregivers in the in-hospi-
tall monitoring group and 72 in the domiciliary monitoring group, of whom 49 (82%) and 
622 (86%) caregivers, respectively, responded. In the low-risk group, 65 primary care-
giverss received the questionnaire of whom 51 (79%) responded. Response rates did not 
differr among these groups (p=o.so). Caregivers' employment status differed signifi-
cantlyy by group (Table 1). The significant difference in gestational age reflected risk sta-
tus. . 

AnalysisAnalysis of questionnaire 
Forty-fourr items (111 questionnaires) were entered into a principal component analysis 
(PCA).. The initial 6 principal component model (lowest eigenvalue 1.9, 58.2% of vari-
ancee explained) showed 3 items with negative factor loadings, 3 items with low factor 
loadings,, and 6 items with low communalities. The items referring to the impact on 
caregiver'ss own life domain (items 36 to 40) did not load on one principal component. 
Fivee principal components corresponded to the predefined domains. The 6th principal 
componentt had no clear interpretation. Cronbach's a of the 44-item questionnaire was 
0.866 with mean (SD) item-total correlations of 0.35 (0.15). RA on the predefined 
domainss identified six items with low item-total correlations. Cronbach's as of all pre-
definedd domains were satisfactory except for the impact on caregiver's own life domain 
(Cronbach'ss a = 0.47). 

Too increase performance, two items were transferred to another domain following 
thee PCA results. Four items that underperformed in both the PCA and the RA were 
removed.. Consequently, the proportion of variance explained increased to 61.8%. The 
6thh component, showing acceptable communalities and factor loadings, had no clear 
interpretation.. The resulting 40-item questionnaire showed acceptable PCA (Table 2) 
andd RA outcomes (Table 3). The homogeneity of the impact on caregiver's own life 
domainn (items 22, 36 to 39) did not improve. 

RAA applied to the data of the independent low-risk group (full scale Cronbach's 
aa = 0.85) supported the homogeneity results of the high-risk group. Both groups dis-
playedd the same suboptimal items. In both, the individual domains were homogeneous 
exceptt for the impact on caregiver's own life (Cronbach's a = 0.48), that was excluded 
fromm further analysis. Three items typical of high-risk were suboptimal in the low-risk 
groupp (items 15,20 and 22). 



Low-riskk High-risk p value 

Characteristic ss of pregnan t women 
Meann (SD) age (years) 
Caucasiann ethnicity 
Educationall level 

Primaryy school 
Secondaryy or high school 
Collegee or university 

Gestationall age 
<< 37 wks 
38-<< 41 wks 
>> 42 wks 

Bedd rest indication* 
Characteristic ss of women' s household s 
Childrenn in household 
Caregiver'ss household memberst 

1 1 

2 2 

^ 3 3 
Characteristic ss of famil y caregive r 
Relatedd to pregnant woman 

Partner r 
Parent t 
Other r 

Sexx (% male) 
Meann (SD) age (years) 
Educationall level 

Primaryy school 
Secondaryy or high school 
Collegee or university 
Other r 

Employmentt status 
None e 
Partiall (< 32 h/wk) 
Fulll (> 32 h/wk) 

Caregiverr and pregnant woman share 
samee household 
Caregiverr has prior experience with pregnancy 

n=si i 

29.77 (4.8) 
66% % 

2 % % 

7 2% % 

2 6% % 

6 2% % 

38% % 

- § § 
n.a. . 

in-hospital l 
n=49 9 

29.88 (4.7) 

59% % 

8% % 
69% % 
2 2% % 

5 1% % 

2 9% % 

2 0% % 

7 1% % 

domiciliar y y 
n=62 2 

29-99 (5-3) 
47% % 

2 % % 

8 1% % 

1 8% % 

44% % 
34% % 
2 3% % 

63% % 

0.97 7 
0.12 2 

0.37 7 

<O.01 1 

0.34 4 

49% % 41% % 42% % 0.66 6 

2 % % 

43% % 

55% % 

8 2% % 

4% % 
1 4% % 

9 0% % 

32.22 (5.0) 

--
5 1% % 

43% % 
6% % 

2 4% % 

2% % 

75% % 

88% % 

45% % 

8% % 

49% % 
43% % 

84% % 
4% % 

1 2% % 

84% % 

33-44 (6.5) 

9% % 
56% % 
2 9% % 

7% % 

2 7% % 

2% % 

7 1% % 

8 0% % 

43% % 

1 0% % 

37% % 
53% % 

7 1% % 

1 5% % 

1 4% % 

74% % 
35-00 (9.5) 

8% % 

59% % 
2 3% % 

1 0% % 

37% % 
11% % 

5 2% % 

77% 77% 
37% % 

0.32 2 

0.22 2 

0.10 0 

0.44 4 

O.18 8 

0.04 4 

O.31 1 

O.67 7 

** Unknowns were excluded. 
tt Including the primary caregiver. 
** Defined either as strict bed rest or bed rest with 45 minutes get off. 
§§ Women with gestational age > 42 weeks are always high-risk. Gestational age < 37 weeks compared to 

gestationall age 38-<4i weeks is statistically not significant (p=o.75, Fisher's exact test). 

Tablee 1. Characteristics of women and primary caregivers at study entry* 
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Itemm numberf h2t F-i F-2 F-3 F-4 F-5 F-6 

42.. Lack of appetite 
43.. Difficulties sleeping 
44.. Keep up at school 
45.. Afraid 
46.. Absent from school 
47.. Being a nuisance 
48.. Play less 
49.. Lodged with others 
11.. Attending child(ren) 
12.. Attending child(ren) is burdening 

2.. Preparing meals 
3.. Preparing meals is burdening 
5.. Household activities 
6.. Household activities is burdening 
8.. Clothing and laundry 
9.. Clothing and laundry is burdening 

13.. Accompanying to antenatal clinic 
14.. visit woman in hospital 
15.. Is item 13 or 14 burdening 
28.. Headache 
29.. Sore muscles 
30.. Lack of appetite 
31.. Difficulties sleeping 
32.. Nervousness, tension 
33.. Depressed mood 
35.. Strongly tired 
20.. Wake up at night 
34.. Quickly irritated 
16.. Safety 
17.. Quality of care 
18.. Health 
19.. Course of pregnancy 
22.. Stresses 
21.. Contact with caregivers 
23.. Caregivers interested 
24.. No information 
25.. Planning of care 
26.. Take seriously 
27.. Cannot be reached 
40.. Number of contacts 
39.. Relation changed 
36.. Own activities 
37.. Pregnancy is burdening 
38.. Solely responsible 

83 3 
85 5 
64 4 
84 4 
71 1 
84 4 
84 4 
75 5 
57 7 
66 6 
62 2 
62 2 
58 8 
75 5 
71 1 
77 77 
-§ § 
-§ § 
37 7 
56 6 
39 9 
52 2 
66 6 
63 3 
55 5 
57 7 
58 8 
52 2 

63 3 
53 3 
73 3 
69 9 
46 6 
-§ § 
62 2 

57 7 
51 1 
65 5 
62 2 

-§ § 
58 8 
44 4 
35 5 
42 2 

.89 9 

.90 0 

79 79 
9 9 

.83 3 

.90 0 

-91 1 
.82 2 

4 4 
4 4 

--
--
--
--
--
--
--
--
--
--
--
--
_ _ 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--

9 9 
4 4 
2 2 
1 1 
2 2 

.80 0 

.82 2 

.84 4 
--
--
.42 2 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
.56 6 

7 7 
.66 6 

4 4 
7 7 

.64 4 

.61 1 

9 9 
4 4 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
.76 6 
.62 2 
76 6 
79 79 
3 3 

--
--
--
--
--
--
--

50 0 

--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

3 3 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

3 3 
2 2 

5 5 
4 4 

73 3 
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

5 5 
--
--
--
--

8 8 
--
--
--
--
--
--
--

5 5 
53 3 

1 1 
9 9 

** Factor loadings after orthogonal rotation (Varimax) of axes, based on data of the high-risk pregnancies. 
Onlyy factor loadings > 0.40 are displayed. Missing data were deleted pairwise. 61.8% of total variance is 
explainedd (lowest eigenvalue: 1.62, explaining 4.1%). 

tt The item numbers refer to Appendix A 
** Communality (h2) is the proportion of variance of an item accounted for by the common principal 

components. . 
§§ Item removed in analysis. 

Tablee 2. Principal component analysis* 



Subscale e Itemss Cronbach's Item-total correlation a if item deleted 
(n)) a mean (sd) [range] mean (sd) [range] 

l .. Burden on children 
2.. Household activities 
3.. Health status 
4.. Worries 
5.. Professional caregivers' attitudes 

Fulll scale (1-5) 
Otherr itemst 
Fulll scale* 

8 8 

9 9 
9 9 
4 4 
5 5 

35 5 
5 5 

40 0 

.96 6 

.86 6 

-85 5 
.84 4 

.87 7 

9 9 
.88 8 

.855 (.06) [.73 to .90] 
.611 (.12) [.35 to .74] 

.577 (.10) [.44 to .73] 
88 (.09) [.57 to .78] 
77 (-05) [-50 to .64] 

.400 (.13) [.20 to .64] 
.366 (.09) [.24 to .47] 

99 C«) [.20 to .65] 

55 Coo) I.95 to .96] 
.844 (.01) [.83 to .86] 
.833 (.01) [.81 to .85] 
.800 (.04) [.76 to .84] 

55 (-02) [.73 to .77] 

.866 (.00) [.86 to .87] 

33 C05) [.48 to .62] 
.888 (.00) [.87 to .88) 

** Final results based on the data of the high-risk pregnancies, 
tt Items 22, 36 to 39. 
%% Including other items. 

Tablee 3. Reliability analysis* 

FamilyFamily burden outcomes 
Usingg the 35-item five domain questionnaire, the burden on children and household ac-
tivitiess did not differ significantly between the low-risk and the combined high-risk 
group,, as expected (Table 4). The burden of professional caregivers' attitudes, care-
givers'' health, and worries was significantly higher in the high-risk group. Comparing 
familyy burden between the domiciliary and in-hospital monitored high-risk women did 
nott show significant differences, as hypothesized. No significant differences in burden 
weree found between the high-risk women and thrombotic patients at one week after 
studyy entry, as expected (Table 5). Table 4 and 5 support the clinical validity of the ques-
tionnaire. . 

Domain n 

Low-risk k 

Meann (SD) sumscores* 

High-risk k 

in-hospitall at home total 

pp values 

In-hospitall Low-risk vs. 
vs.. at home high-risk 

Burdenn on children 14 (16) 
Householdd activities 22 (11) 
Healthh status 16 (17) 
Worriess 24 (27) 
Professionall caregivers' 
attitudess 20 (21) 

144 (19) 

288 (20) 

255 (22) 

366 (25) 

111 (16) 

299 (18) 

222 (16) 

422 (28) 

133 (18) 

288 (19) 

233 (19) 

400 (27) 

3 3 
.48 8 

.85 5 

.24 4 

0.46 6 
0.11 1 

0.02 2 

<0.001 1 

288 (22) 26 (20) 27 (21) .68 8 0.04 4 

** Scores were transformed to a 0 to 100 scale, a higher score implying higher family burden. 

Tablee 4. Comparison of burden in low-risk and high-risk pregnant women 
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Domainn Standardized sumscores (mean [SD]) 

High-riskk pregnant women Thrombotic patients 
(0=27)) (n=23) 

Burdenn on children 12 (20) n.a.t 
Householdd activities 25 (19) 23 (18) 
Healthh status 23 (20) 14 (14) 
Worriess 30 (23) 27 (18) 
Professionall caregivers' attitudes 33 (23) 25 (16) 

** Questionnaires distributed at one week after study entry. 
*** Scores were transformed to a o to 100 scale, a higher score implying higher family burden. 
tt Burden on children not recorded because of low relevance in this patient group. 

Tablee 5. Family burden scores in two patient groups* 

DeterminantsDeterminants of family burden 
Thee burden outcomes were significantly influenced by household, caregiver, risk, and 
characteristicss of the fetal monitoring policy (Table 6 and Table 7). Caregivers of high-
riskk women, compared to low-risk women, reported higher burden, particularly regard-
ingg household activities, professional caregivers' attitudes and, to a lesser extent, wor-
ries.. Within the high-risk group, caregivers of in-hospital monitored women reported a 
higherr burden on children. The burden resulting from increased household activities, 
worries,, health status and professional caregiver's attitudes did not differ between the 
caregiverss of women monitored at home as compared to those of the women monitored 
inn the hospital. 

Thee burden in low-risk and high-risk families, was also affected by household and 
caregiverr characteristics. The burden was lower in families without children, an effect 
onlyy significant regarding household activities. In families who received professional 
homee help, burden of household activities and professional caregivers' attitudes was 
higher,, whereas the burden of health of health and worries was lower, though never 
significant.. Gestational age had no effect on burden (details not shown). Caregivers of 
non-whitee women were significantly more worried. Fully employed caregivers had more 
burdenn of household activities but were also more healthy. 

Discussio n n 

Wee investigated the negative consequences (burden) of pregnancy incurred by the 
informall caregivers of pregnant women. A five domain 40-item questionnaire showed 
satisfactoryy psychometric properties and interpretable burden outcomes. Independent 
analysiss of the high-risk and low-risk group indicated a rather low homogeneity of the 



Backgroundd variables Burden domain 

Burdenn on Household Health status Worries Professional 
childrentt activities caregivers' 

attitudes s 

Constantt 24.5 (p < 0.001) 20.1 (p < 0.001) 21.8 (p < 0.001) 31.2 (p < 0.001) 21.7 (p < 0.001) 
Relationshipp to 

pregnantt woman 
(otherr than partner) 

Professionall home help 

Employmentt status 

(fulll time) 

Caregiver'ss sex 

(female) ) 

Ethnicc background 

(non-caucasian) ) 

Caree setting (hospital) 

Riskk status (high-risk) 

Childrenn (presence of 

children) ) 

R2a a 

-13.66 (p=0.20) 

6.55 (p=0.25) 

-3.44 (p=o.36) 

20.11 (p=o.o8) 

7.88 (p=0.05) 

9.11 (p=0.02) 

n.a. . 

n.a. . 

0.23 3 

-14.11 (p=o.04) 

3.77 (p=o.57) 

10.44 (p=o.oi) 

19.11 (p=0.02) 

-5.66 (p=o.i7) 

-3.99 (p=o.3i) 
n.a. . 

14.55 (p < 0.001) 

0.17 7 

0.11 (p=o.99) 

-4.33 (p=o.53) 

-8 .22 (p=o.07) 

-0.55 (p=o.95) 

5.33 (p=0.24) 

6.66 (p=o.i2) 

n.a. . 

3.00 (p=o.45) 

0.05 5 

2.44 (p=o.8o) 

-9.99 (p=o.26) 

-3.88 (p=o.49) 

-1.22 (p=o.9i) 

19.66 (p=o.oi) 

-2.66 (p=0.62) 

n.a. . 

6.33 (p=o.2o) 

0.19 9 

-21.00 (p=o.oi) 

12.00 (p=0.12) 

3.33 (0=0.54) 

16.22 (p=o.09) 

-0.44 (p=o.93) 

2.11 (p=o.67) 

n.a. . 

5.99 (p=0.20) 

0.06 6 

Thee table displays the unstandardized coefficients of linear regression analysis and the associated 
p-values.. Professional home help is a continuous variable, the other variables are dichotomized (0-1; within 
parenthesess the characteristic if the background variable equals one). 
n.a.:: not applicable 
** Scores were transformed to a 0 to 100 scale, a higher score implying higher burden. 
tt In households with at least one child. 

Tablee 6. The effect of background variables on burden: households of domiciliary ver-
suss in-hospital monitored high-risk women* 

impactt on caregiver's own life, a finding supported by caregiver involvement in psychi-
atry.27 7 

Thee comparison of family burden in three patient groups, using the same question-
naire,, yielded interpretable results. The burden in high-risk women was significantly 
largerr than in low-risks, as expected, except for the burden on children and the burden 
off household activities. Probably, household activities were already shared before the 
womenn became high-risk and may also have been shared in a non-pregnant situation. 
Thee heterogeneity in household routines and role patterns may have increased statisti-
call variance. Alternatively, the burden in third trimester low-risks actually may have 
beenn greater than we hypothesized. 

Withinn the high-risk group, burden did not differ significantly between the care-
giverss of domiciliary and in-hospital monitored women. The majority of domiciliary 
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Backgroundd variables Burden domain 

Burdenn on Household Health status Worries Professional 
childrentt activities caregivers' 

attitudes s 

Constantt 28.8 (p < 0.001) 15.1 (p < 0.001) 21.0 (p < 0.001) 19.4 (p=o.ooi) 16.9 (p=o.ooi) 

Relationshipp to 
pregnantt woman 
(otherr than partner) -4.3 (p=o.37) -8.6 (p=o.o6) 5.0 (p=o.33) 12.5 (p=o.o6) -6.2 (p=o.3i) 

Professionall home help i.4(p=o.77) 6.8 (p=o.22) -9.3 (p=o.i2) -9.0 (p=o.26) 8.6(p=o.23) 
Employmentt status 

(fulltime)) -i.4(p=o.63) 4.9 (p=o.n) -10.3 (p=o.oo3) -7.4 (p=o.o9) i.4(p=o.74) 
Caregiver'ss sex 

(female)) 12.2 (p=o.02) 9.1 (p=o.09) -7.7 (p=o.i9) -13.1 (p=o.09) 2.5 (p=o.72) 
Ethnicc background 

(non-caucasian)) 5.6 (p=o.o6) -1.0 (p=o.75) 2.6 (p=o.43) 21.3 (p < 0.001) -3.4 (p=o.39) 
Caree setting 

(hospital)) n.a. n.a. n.a. n.a. n.a. 
Riskk status (high-risk) 0.5 (p=o.8s) 10.4 (p < 0.001) 2.1 (p=o.48) 6.7 (p=o.o9) 9-1 (p=o.oi) 
Childrenn (presence 

off children) n.a. 6.2 (p=o.04) 7-3 (p=o.03) 11.7 (p=o.oo7) 6.6 (p=o.09) 
Rzaa 0.15 0.12 0.10 0.28 0.05 

Thee table displays the unstandardized coefficients of linear regression analysis and the associated 
p-values.. Professional home help is a continuous variable, the other variables are dichotomized (0-1; within 
parenthesess the characteristic if the background variable equals one). 
n.a.:: not applicable. 
** Scores were transformed to a 0 to 100 scale, a higher score implying higher burden. 
tt In households with at least one child. 

Tablee 7. The effect of background variables on burden: households of low-risk versus 
high-riskk women* 

monitoredd women had bed rest and those without bed rest had to minimize household 
activities.. Hence, irrespective whether women were monitored in the hospital or at 
home,, the primary caregiver had to take over almost all household activities. The het-
erogeneityy in role patterns and shared responsibilities might further add to insignifi-
cance.. Actual obstetric management might also explain why no significant differences 
weree found within the high-risks group. When low-risk women gradually develop into 
high-risk,, expectant management, rules of life, and increased obstetric surveillance are 
appliedd until a high-risk condition is diagnosed. Until then, women remain low risk. 
Hence,, before a pregnancy becomes high risk, caregiving and burden may already have 
increased. . 

Itt is well-known that family burden in chronic and psychiatric disease may be sub-



stantial.. Our results show that family burden is also present and measurable in condi-
tionss not considered a 'true' disease (e.g. pregnancy) or in hosptal-at-home care set-
tings.. Even fully uncomplicated low-risk pregnancies generate some (measurable) fam-
ilyy burden. The high variability in burden in all groups suggests that specific non-health 
relatedd factors in individual families, e.g. the presence of children in the household, 
employmentt status of the caregiver, or heterogeneous role patterns are important when 
familyy burden is evaluated. 

Despitee the satisfactory performance in the context studied, the questionnaire may 
needd adaptation in other situations. Firstly, in our study, only one primary caregiver was 
invitedd as respondent, as is predominantly the case in many settings. Evaluating the 
burdenn experienced by the primary caregiver will capture existing family burden. If sev-
erall caregivers provide informal care, our approach systematically underestimates total 
burden.. In that case, the informal family care manager may be a suitable proxy for other 
caregiverss or the convergence of family burden accross caregivers and households may 
bee examined. 

Secondly,, we did not include indicators of coping. Actual informal caregiving (objec-
tivee burden) might differ from the psychosocial impact which results from the interaction 
off burden with coping abilities. Caregivers who succesfully cope with burden may sub-
jectivelyy experience little burden even if the family caree demands objectively are high. 

Thirdly,, when measuring family burden, we focussed exclusively on the unfavorable 
aspectss of caregiving and the social impact. However, domiciliary monitoring may not 
onlyy be burdening but also offer 'precious' rewards, e.g. 'being together', 'a more inti-
matee relationship', or 'growing together towards the delivery'. Furthermore, as a preg-
nancyy often is a shared decision and being pregnant is not considered a 'true' disease, 
manyy partners-caregivers may perceive informal care not as a burden but as an inher-
entt family obligation. Hence, the beneficial aspects of family caregiving or the setting 
mayy have biased the burden outcomes.2931 We deliberately separated family burden 
fromm family rewards as both are different outcomes of the informal caregiving process, 
eachh originating from a different psychological process.2933 

Thiss raises the challenging question how to incorporate family burden and rewards 
intoo one comprehensive evaluation framework. Our study showed that domiciliary mon-
itoring,, ignoring family burden, significantly reduced the costs.2224*34 Several options 
existt to manage the non-patient related outcomes, e.g. family burden or rewards. One 
optionn - ignore family burden for being too difficult to measure - is unrealistic, as sev-
erall family burden studies have already shown its feasibility.35 

AA second option is that family burden should be omitted for reasons of principle. 
Bothh the clinical perspective (Hippocratic oath) and the health policy perspective 
requiree that patient management as a principle should be based only on the patients' 
health-relatedd interests and, within limits, not on the interests of others, i.e. non-
patients.. Though attractive from the policy perspective, this approach may lead to 
biasedd societal decision making if patients' health-related outcomes between strate-
giess are about equal but family burden varies considerably,36 an issue often relevant in 
hospital-at-homee strategies. 
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Anotherr option is to interpret family burden not as an outcome but as a determinant of 
healthh status or costs. Hence, family burden is indirectly accounted for in the health-
relatedd outcomes or costs, respectively. Adding family burden would then imply double-
counting. . 

Thee final option is to incorporate family burden in decision making. If the family 
burdenn associated with domiciliary monitoring does not exceed the family burden with 
in-hospitall monitoring, then the societal preference for domiciliary monitoring is unal-
tered.. However, if the family burden of domiciliary care proves larger than in-hospital 
care,, the cost advantage of domiciliary monitoring has to be balanced against higher 
familyy burden. The evaluation might become even more complex when the family 
rewardss of informal care are considered. 

Ann extension of this approach is to include family burden and rewards into cost-
effectivenesss analysis. This option may be defended both in societal decision making 
(alll costs and effects throughout the entire society should be considered,36,37 including 
thee burden incurred by family caregivers and the rewards that accrue to them), as well 
ass from an individual perspective (family burden and rewards may influence which 
strategyy women or families prefer). The outcome may be that a hospital-at-home pro-
gramm is burdening but not necessarily undesirable. 

Howw the non-patient effects may be integrated in decision making is currently 
debated.38-400 One approach is to value burden in a trade-off with money (the so-called 
contingentt valuation technique41'43) and add the valuation to the direct non-medical 
costs.. The valuation of time spent to informal care and the contingent valuation of fam-
ilyy burden might differ accross caregivers and families, particularly if caregivers spent 
timee to informal care but perceive the family care as a family obligation without incur-
ringg any burden, i.e. yielding zero-priced burden. Contingent valuation may also be 
usedd to value 'precious' family rewards and subtract the valuation from the costs. Alter-
natively,, family burden may be measured by caregivers' health-related quality of life36,44 

andd added to the patients' health-related effects after an appropriate weighing of 
patients'' and non-patients* outcomes. Our questionnaire may serve as the basis for 
bothh options. 

Thee role of burden and rewards of informal family care in decision making still 
awaitss methodologie investigation. We propose four topics for further research. Firstly, 
parallell to developments in health-related quality of life research, the concept of objec-
tivee versus subjective burden needs elaboration. The case of multiple caregivers with 
sharedd responsibilities may be further examined. Secondly, does hospital-at-home 
homee care deliver family rewards alongside family burden, and are caregivers prepared 
too trade-off different attributes of family burden and rewards? Thirdly, should family 
burdenn and rewards be included in cost-effectiveness analysis, and if yes, how? Finally, 
doo patients adjust treatment preferences or valuations when family burden and rewards 
aree considered? 

Thee 'patient gets all'-approach that focuses on the patient as the only recipient has 
dominatedd societal and individualized decision making. A full societal perspective, fam-



ilyy altruism, and patients' preferences may justify a departure from this conventional 
approachh both from the theoretical point of view, as well as from the health policy per-
spective,, in certain circumscribed conditions. 
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Appendi xx A. Famil y Burde n Questionnair e 

Domainss and items Response level* 

HouseholdHousehold activities and attendance 
Itemm l * Pregnant woman usually prepares meals? D 
Itemm 2 Preparing meals? A 
Itemm 3 Preparing meals perceived as burdensome? A 
Itemm 4* Pregnant woman usually does daily household activities? D 
Itemm 5 Daily household activities? A 
Itemm 6 Daily household activities perceived as burdensome? A 
Itemm 7* Pregnant woman usually does clothing and laundry? D 
Itemm 8 Clothing and laundry? A 
Itemm 9 Clothing and laundry perceived as burdensome? A 
Itemm IO* Pregnant woman usually attends and cares for child(ren)? D 
Itemm l i Attending or caring for child(ren)? A 
Itemm 12 Attending and caring for children) perceived as burdensome? A 
Itemm i3t Accompanying pregnant woman to antenatal clinic? A 
Itemm i4t Visiting pregnant woman in the hospital? A 
Itemm 15 Accompanying pregnant woman to antenatal clinic, 

orr visiting pregnant woman in the hospital, perceived as 
burdensome?? A 

Worries Worries 
Itemm 16 Worried about safety of pregnancy? A 
Itemm 17 Worried about quality of care? A 
Itemm 18 Worried about maternal and fetal health? A 
Itemm 19 Worried about course of pregnancy? A 
Itemm 20 Wake up at night due to worries? A 

ProfessionalProfessional caregivers' attitudes 
Itemm 2it Family caregiver has contact with caregivers? A 
Itemm 22§ Stresses and strains between caregiver and pregnant woman? A 
Itemm 23 Professional caregivers are interested? B 
Itemm 24 Professional caregivers do not give information? B 
Itemm 25 Professional caregivers discuss planning of care? B 
Itemm 26 Professional caregivers take family caregiver seriously? B 
Itemm 27 Professional caregivers cannot be reached? B 

-t24 4 
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Domainss and items Response level* 

Caregiver'sCaregiver's health status 
Itemm 28 Headache? C 
Itemm 29 Sore muscles? C 
Itemm 30 Lack of appetite? C 
Itemm 31 Difficulties sleeping? C 
Itemm 32 Nervousness, tension? C 
Itemm 33 Depressed mood? C 
Itemm 34 Quickly irritated? C 
Itemm 35 Strongly tired? C 

ImpactImpact on caregiver's own life 
Itemm 36§ Opportunities to pay attention to own activities? A 
Itemm 37§ Pregnancy is burden for family caregiver's own life? A 
Itemm 38§ Family caregiver is solely responsible for care and attendance? A 
Itemm 39§ Relation to woman has changed? A 
Itemm 40T Number of contacts with family has changed? A 

BurdenBurden on children 
Itemm 41* Children in woman's household? D 
Itemm 42 Lack of appetite? C 
Itemm 43 Difficulties sleeping? C 
Itemm 44 Keep up with the others at school? C 
Itemm 45 Afraid that something happens to mother? C 
Itemm 46 Absent from school? C 
Itemm 47 Being a nuisance, tedious? C 
Itemm 48 Play less with friends? C 
Itemm 49 Lodged with others? C 

** Five items used for routing purposes only were not entered into the principal component analysis or the 
reliabilityy analysis. 

tt Four items removed following the final results of the principal component analysis or the reliability 
analysis. . 

** The following types of response levels were used: A: never, sometimes, regularly, often, (almost) always; 
B:: strongly disagree, mildly disagree, mildly agree, strongly agree, not applicable; C: not at all, a bit, 
somewhat,, very much; D: yes, no. 

§§ Remaining items. 
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Abstrac t t 

Objective:Objective: Valuations may be sensitive to biases especially if elicited alongside ran-
domizedd clinical trials. We investigated the construction of valuations assigned by 
womenn who entered a randomized clinical trial and were allocated to in-hospital or 
domiciliaryy monitoring. 

Methods:Methods: Women assigned valuations (o-io visual analogue scale) to the strategy 
theyy had been allocated to and to the alternative strategy. Valuations were expressed 
ass a between-subject difference (assigned by the women allocated to the respective 
strategies),, and as within-subject differences (assigned by all women). 

Results:Results: Domiciliary monitoring was valued higher by the women allocated to that 
strategyy (p=o.io). In-hospital monitoring was valued higher by the women allocated to 
thatt strategy (p=o.02). The average within-subject differences differed by allocated 
strategyy (p < o.oi). The within-subject valuation differences showed large variability 
betweenn and within groups. 

Discussion:Discussion: An overrepresentation of women favoring domiciliary monitoring and 
asymmetricc treatment experience inflated the average within-subject difference in the 
domiciliaryy group but deflated that difference in the in-hospital group. 

Conclusion:Conclusion: Neither the average between-subject difference nor the average within-
subjectt differences are free of bias. Within-subject compared to between-subject dif-
ferencess are instructive if patients have free choice or if they are aware of an alternative 
strategy. . 
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Introductio n n 

Patients'' valuations are increasingly applied in health care decisions. Recorded either 
ass trade-offs, utilities, or direct valuations, they may be used to support the allocation 
off resources from the societal perspective. They may also be used to guide individual-
izedd decision making in a clinical setting.1,2 

Patients'' valuations assigned to mutually exclusive treatment strategies may be 
sensitivee to several biases. For example, patients'valuations may be influenced by clin-
icallyy irrelevant information or by information that is irrelevant for decision making.3 

Valuationss may also be affected by past experience or existing knowledge, or how they 
aree subjectively processed.4 This might result in malformed judgements or mistaken 
beliefs.5-77 Patients may hold 'labile'valuations that may be 'constructed' during the val-
uationn elicitation procedure (stimulus presentation, response mode, context effects).8 

Moreover,, prior experience or treatment experience may not only affect treatment valu-
ationss but also induce a preference shift. Women who antenatally and post partum pre-
ferredd avoiding pain to avoiding anesthesia shifted preferences during labor. The shift 
differedd significantly between experienced and non-experienced women.9 Others have 
foundd stable preferences after treatment,10-11 particularly if patients were treated 
accordingg to the preferred strategy. For example, Henshaw found that treatment expe-
riencee influenced preferences as 81% of the women who were indifferent between two 
optionss and subsequently allocated randomly, preferred the allocated treatment a pos-
teriori.122 Other studies indicate that patients generally report higher valuations than 
non-patients.13,14 4 

Biasedd valuations may be particularly relevant to decision making if treatment val-
uationss are elicited alongside a randomized clinical trial. Randomized clinical trials are 
consideredd the gold standard in treatment effectiveness research. Patients are 
informedd on multiple strategies at trial entry and they may hold a prior preference for 
onee strategy. As only one treatment is assigned and experienced, patients eventually 
receivee asymmetric information (or asymmetric experience). 

Twoo alternative approaches exist to compare patient's valuations of mutually exclu-
sivee treatment strategies. One approach is similar to the comparison of treatment 
strategiess in randomized clinical trials. Patients' valuations are taken as an outcome 
measuree comparable to measures of disease activity, morbidity, or health-related qual-
ityy of life. Patients who have entered the trial are asked to assign valuations a posteri-
orii to the strategy they had been allocated to randomly, which is the strategy they have 
experienced.. The distributions of valuation scores in both groups are then compared to 
producee the average between-subject difference. 

Inn the second approach, individual patients are asked to assign valuations to mul-
tiplee treatment strategies,15 whether or not they actually have experienced those strate-
gies.. In this approach, patients' valuations can be obtained as individual within-subject 
differencess in valuations, that may be used in individualized decision making or, if aver-
aged,, in societal decision making. 

WfëlÊÊÊÊmÈÈÊÊÊÊk WfëlÊÊÊÊmÈÈÊÊÊÊk 



Wee investigated the effect of asymmetric treatment experience on treatment valuations 
assignedd by high-risk pregnant women who had entered a randomized clinical trial com-
paringg in-hospital and domiciliary antenatal fetal monitoring. All women had experi-
encedd one of the monitoring strategies. All women were asked to assign valuations to 
thee strategy allocated and to the strategy not allocated. We compared their valuations 
bothh as an average between-subject valuation difference and as average within-subject 
valuationn differences. 

Patient ss and method s 

Setting Setting 
Thee valuation study was conducted alongside a randomized clinical trial. Between Sep-
temberr 1992 and June 1994,150 consecutive high-risk pregnant women were allocated 
randomlyy to either conventional in-hospital monitoring (electronic antenatal fetal mon-
itoringg by unstressed cardiotocography) (n=74) or domiciliary monitoring (n=76). 
Womenn allocated to in-hospital monitoring were hospitalized and monitored daily 
accordingg to the hospital's conventional treatment practice as long as they were at high 
risk.. Women allocated to domiciliary monitoring were monitored daily at their homes by 
aa midwife using portable equipment. Once a week they visited the hospital's antenatal 
clinicc for a monitoring session and a routine antenatal visit. Domiciliary monitored 
womenn stayed at home unless clinical or social reasons required hospitalization. 
Regardlesss of the allocated strategy, all women were to deliver in the hospital. 

Patients Patients 
Off the 150 high-risk women who entered the clinical trial, 20 women were excluded 
fromm the valuation study because of language problems or because they delivered 
beforee the first monitoring session. The questionnaire was distributed to 61 women in 
thee in-hospital monitoring group and 69 women in the domiciliary monitoring group. 
Twenty-twoo women in the in-hospital monitoring group and 16 women in the domiciliary 
monitoringg group did not respond to the questionnaire. Two incomplete questionnaires, 
onee in each group, were excluded from analysis. Eventually the valuations of 38 women 
inn the in-hospital monitoring group and 52 women in the domiciliary monitoring group 
weree analyzed (response rates: 62% vs. 75%, p=o.io7). Nulliparous women and Cau-
casiann women were slightly overrepresented in the group that responded (Table 1). 

Procedure Procedure 
Att trial entry, women were informed extensively on both monitoring strategies, the 
potentiall consequences, and on the scientific aim of the trial. Seven weeks after the 
delivery,, women with sufficient knowledge of Dutch who had actually experienced one 
off the monitoring strategies were requested by written questionnaire to assign two val-
uations,, one valuation to each monitoring strategy. 
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Respondent'ss characteristic 

Meann materna l age (years ) (SD) 

Caucasia nn origi n 

Educationa ll  leve l 

Primaryy school 

Secondary/highh school 

College/university y 

Meann gestationa l age (weeks ) (SD) 

Parit y y 

0 0 

> i i 

Spontaneou ss abortio n in histor y 

Abortio nn in histor y 

Ectopi cc  pregnanc y in histor y 

AdverseAdverse  neonata l outcom e in history * 

Response e 

ln-hospital l 

(n=38) ) 

31.11 (44) 

277 (71%) 

0 ( 0 % ) ) 

300 (79%) 
88 (21%) 

38.55 (3.2) 

266 (68%) 

122 (32%) 

88 (21%) 

133 (34%) 

i ( 3 % ) ) 

44 ("%) 

(n=9o) ) 

Domiciliary y 

(n=52) ) 

29.99 (5.4) 

266 (50%) 

2 ( 4 % ) ) 

400 (77%) 
100 (19%) 

38.33 (3.2) 

300 (58%) 

222 (42%) 

111 (21%) 

188 (35%) 

11 (2%) 

55 (10%) 

Non-responsee (n=zjo) 

ln-hospital l 

(n=23) ) 

30.22 (7.4) 

9(39%) ) 

55 (22%) 

122 (52%) 

66 (26%) 

37-66 (2.9) 

99 (39%) 
144 (61%) 

66 (26%) 

100 (43%) 

11 (4%) 

44 (17%) 

Domiciliary y 

(n=i7) ) 

30.44 (7.0) 

55 (29%) 

0 ( 0 % ) ) 

166 (94%) 
1 (6%) ) 

38.77 (2.7) 

77 (41%) 
100 (59%) 

44 (24%) 

88 (47%) 
1 (6%) ) 

22 (12%) 

** Hospitalized at NICU, handicapped, or neonatal mortality. 

Tablee 1. Women's characteristics at entry 

Thee questionnaire (see Appendix A) was phrased in Dutch. Both monitoring strategies 
andd their consequences were described concisely. At the time of the valuation study, 
thee clinical outcomes were expected to be equal for both monitoring strategies. This 
expectationn was mentioned explicitly in the questionnaire. 

Eachh woman was asked to assign two valuations by putting a mark on each of two 
uncalibratedd 100mm visual analogue scales (VAS). The left side anchor was labelled 
"valuedd extremely negative", the right one was labelled "valued extremely positive". 
Thee first valuation referred to the allocated monitoring strategy, i.e. the strategy that 
thee women had actually experienced. The second valuation referred to the alternative, 
nott allocated, monitoring strategy. The hypothetical nature of the valuation assigned to 
thee alternative strategy was acknowledged in the phrasing of the question. Both visual 
analoguee scales were identical in all other respects. 

Analysis Analysis 
Onn each VAS, the distance from the left anchor to the mark was measured and trans-
formedd into a 0-10 valuation score, a higher score implying a higher valuation. The valu-
ationss of the in-hospital and domiciliary monitoring strategies as recorded by each group 
weree summarized using descriptive statistics. The average between-subject valuation 
differencedifference was calculated as the difference between the average valuation of domiciliary 
monitoringg as recorded by the domiciliary monitoring group, and the average valuation 
off in-hospital monitoring as recorded by the in-hospital monitoring group. 



Valuationss were also compared within subjects. The individual within-subject valuation 
differencedifference was calculated as the difference between the valuation that each individual 
womann assigned to domiciliary monitoring and her valuation of in-hospital monitoring. 
AA positive difference implied that domiciliary monitoring was valued higher than in-
hospitall monitoring. For each monitoring group as well as for the group as a whole, the 
averagee within-subject valuation differences were calculated. Individual variability in 
valuationn differences was examined. 

Thee average between-subject valuation difference and the difference between the 
averagee within-subject valuation differences were tested for significance using Stu-
dent'ss two sample f-test. The effect of obstetric history, maternal characteristics, allo-
catedd monitoring strategy, antenatal care characteristics, mode of delivery, and neona-
tall outcomes, on the within-subject and between-subject valuation differences were 
investigatedd by stepwise regression analysis. Log transformation was used to correct 
forr skewness. A two-tailed p < 0.05 was considered statistically significant. 

Result s s 

Valuedd strategy 

Domiciliar yy  monitorin g 
In-hospita ll  monitorin g 
Averag ee within-subjec t valuatio n differenc e 

** Values are mean (SD) valuation scores 

tt p values obtained using Student's two 

Allocatedd monitoring strategy 

Domiciliary y 

(n-52) ) 

7.99 (2.2) 

4-77 (2.7) 

3-22 (3.2) 

In-hospital l 
(11=38) ) 

7.11 (2.4) 

6.22 (2.9) 

0.99 (4-o) 

Bothh groups 
(n=9o) ) 

7-55 (2.3) 

5-33 (2.8) 

2.22 (3.7) 

pp valuet 

0.097 7 

0.015 5 

0.004 4 

recordedd on a o-io visual analogue scale; a higher score implies a higher valuation, 

samplee f-test. 

Tablee 2. Average valuations per allocated monitoring strategy* 

Valuations Valuations 
Tablee 2 shows for each group the average valuations of the in-hospital and domiciliary 
monitoringg strategies recorded at approximately 7 weeks after the delivery. In both 
groups,, women on average assigned higher valuations to domiciliary monitoring than 
too in-hospital monitoring. The women allocated to domiciliary monitoring and those 
allocatedd to in-hospital monitoring did not record significantly different valuations to 
domiciliaryy monitoring. In contrast, the in-hospital monitoring strategy was valued sig-
nificantlyy lower on average by the domiciliary monitoring group than by the women 
actuallyy allocated to that strategy. 
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Between-subjectBetween-subject versus within-subject valuation difference 
Thee difference between the average valuation of domiciliary monitoring as recorded by 
thee domiciliary monitoring group (7.9), and the average valuation of in-hospital moni-
toringg as assigned by the in-hospital monitoring group (6.2), resulted in an average 
between-subjectt valuation difference of 1.7 in favor of domiciliary monitoring (95% con-
fidencee interval (CI): 0.67 to 2.77). 

Thee average within-subject valuation difference was 2.2 in favor of domiciliary mon-
itoringg (95% CI: 1.44 to 2.99). The average within-subject valuation difference and the 
averagee between-subject valuation difference were not statistically significant (1.7 vs 
2.2,, p=o.2i). The average within-subject valuation difference differed by allocated mon-
itoringg strategy. In the domiciliary monitoring group, the average within-subject valua-
tionn difference was 3.2 (95% CI: 2.28 to 4.08) in favor of domiciliary monitoring, versus 
0.99 (95% CI: 0.41 to 2.23) in favor of domiciliary monitoring in the in-hospital monitor-
ingg group. This difference was highly significant (p < 0.01). 

BetweenBetween and within-group variability 
Figuree 1 and figure 2 depict the individual pairs of valuations obtained from the in-hos-
pitall monitoring group and the domiciliary monitoring group, respectively. In total, 67% 
off the women valued domiciliary monitoring higher than in-hospital monitoring. This 
proportionn was higher in the domiciliary monitoring group (77%) than in the in-hospi-
tall monitoring group (53%). A minority (28%) of the women (42% in the in-hospital 
monitoringg group and 17% in the domiciliary monitoring group) valued in-hospital mon-
itoringg higher than domiciliary monitoring. The valuations were not only more concen-
tratedd in the upper left triangle, they were also significantly more 'distant' from the 
diagonall (mean valuation difference: 3.0 (SD 1.9)) than the valuations in the lower tri-
anglee (mean valuation difference: 1.5 (SD 1.5)) (p=o.ooi). 

PrognosticPrognostic model 
Threee variables in favor of domiciliary monitoring were prognostic of the within-subject 
valuationn difference: allocated to domiciliary monitoring (p < 0.001), Caucasian origin 
(p=o.ooi)) and an adverse neonatal outcome in a previous pregnancy (admitted to 
NICU,, handicapped, or neonatal mortality) (p=o.oi4).This model explained 18% of total 
variance.. Allocated monitoring strategy was the only significant predictor (p=o.oi4) of 
thee between-subject valuation difference, explaining 6% of total variance. Maternal and 
neonatall outcomes, e.g. mode of delivery, Apgar scores, Prechtl's neurologic optimality 
scoree and admitted to NICU or the neonatology ward, were not prognostic in either 
model,, suggesting that hindsight bias was absent. 

££;*U. . 



CHAPTERR 7 

o o 
E E 
Er r 
ra ra 
E E o o -o o 

10 0 

9 9 

8 8 

/ / 

6 6 

5 5 

4 4 

3 3 

2 2 

1 1 

A A 

--

--

"A A 

--

--

--

A A 

A A 

A A 

i i 

1 1 

i i 

AA  A 

1 1 
A A 

A A 

A>" " 

i i 

f/ / 
A A 

A A 

I I 

A A 

AA A 

A A 

i i 

AAA  tf 

,•••'"" A 
A / / 

A A 
A A 

t t 
A A 

A A A 

A A 
i i 

0 1 2 3 4 5 6 7 8 99 10 

Valuatio nn of in-hospita l monitorin g 

Valuationss of domiciliary fetal monitoring and in-hospital monitoring obtained from 38 high-risk pregnant 
womenn allocated to in-hospital monitoring. The diagonal indicates equal valuations. A symbol in the upper 
leftt triangle represents a woman who values domiciliary monitoring higher than in-hospital monitoring. 
AA symbol in the lower right triangle represents a woman who values in-hospital monitoring higher than 
domiciliaryy monitoring. 

Figuree 1. Paired valuations 

Discussio n n 

Wee compared the treatment valuations of two monitoring strategies obtained from 
womenn who were randomized to one of these strategies. Women assigned valuations 
bothh to the allocated strategy and the alternative strategy. Both groups valued domicil-
iaryy monitoring higher on average than in-hospital monitoring. The within-subject valu-
ationss differed significantly depending on the strategy that women actually had experi-
enced. . 

Att least four effects have to be considered in interpreting the results: the visual 

134 4 
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Figuree 2. Paired valuations 

analoguee scale used to elicit valuations, selective participation, selective response, and 
treatmentt experience. First, a VAS is supposed to be a continuous linear interval-mea-
surementt scale to rank outcomes in order of preference. The distance from the mark to 
onee of its anchors represents the strength of preference.16'17 VAS scores, or the differ-
encee between them, are comparable if the scale is linear and each anchor is perceived 
ass identical across patients.18 If these properties are not satisfied, the between-subject 
andd within-subject valuations may not be validly averaged.18,19 However, the impact of 
non-linearityy is smaller if the average within-subject valuation difference is used as the 
deviationn from linearity will equally affect both valuations. 



Second,, prior preferences may have induced a selective participation bias: women who 
refusedd participation and those who participated were probably not indifferent 
betweenn the strategies.12*20-23 A woman who preferred in-hospital monitoring a priori 
mayy have refused study participation as refusal assured her of the preferred strategy. A 
womann who preferred domiciliary monitoring a priori was likely to participate as refusal 
wouldd have resulted with certainty in the non-preferred strategy. Therefore, women who 
preferr domiciliary monitoring are probably overrepresented among the trial partici-
pants.. Selective participation might partially explain the relatively high - possibly 
inflatedd - valuations of domiciliary monitoring, and the relatively low - possibly 
deflatedd - valuations of in-hospital monitoring in both groups. 

Third,, in addition, less than perfect response rates may hamper the interpretation 
off our findings. Only 75% of the women in the domiciliary group - presumably the 
groupp that obtained the preferred strategy - responded. More important, the response 
ratee in the in-hospital group (62%) was lower than in the domiciliary group, suggesting 
aa selective response bias. In our study, Caucasian and nulliparous women had slightly 
higherr response rates. Among the responders, Caucasian women on average assigned 
higherr within-subject valuation differences to domiciliary monitoring. Parity, a potential 
confounderr as multiparous women have prior experience, only affected valuations in 
womenn who had previously experienced an adverse neonatal outcome. 

Fourth,, women allocated to in-hospital monitoring assigned significantly higher val-
uationss to that strategy than the women allocated to domiciliary monitoring. Moreover, 
mostt women preferred the strategy allocated. These results suggest that the valuations 
obtainedd may also have been influenced by treatment experience. A treatment experi-
encee effect may be either the result of learning (gathering strategy-specific information 
mayy adjust prior preferences), or the result of cognitive dissonance reduction and 
'acclamation',, or both. If participation was selective, then the in-hospital monitoring 
groupp had been allocated to the non-preferred strategy. Their valuations may have been 
subjectt to cognitive dissonance reduction: retrospectively, patients tend to emphasize 
opinionss and experiences that are consistent with their actual behavior or the final out-
come,, and de-emphasize opinions and experiences that contradict them.4 This might 
havee induced inflated valuations of in-hospital monitoring and possibly deflated valua-
tionss of domiciliary monitoring. Similarly, if the domiciliary monitoring group was allo-
catedd to the preferred strategy, 'acclamation' might have inflated their valuations of 
domiciliaryy monitoring and possibly deflated their valuations of in-hospital monitoring. 

Onn balance, selective participation and treatment experience produce different out-
comess depending on the strategy initially allocated. In the domiciliary group, selective 
participation,, learning, and 'acclamation' might have inflated the valuation of domicil-
iaryy monitoring but also have deflated the valuation of in-hospital monitoring. Both 
effectss inflate the average within-subject valuation difference in that group. However, in 
thee in-hospital monitoring group, the average within-subject valuation difference might 
havee been inflated by selective participation but also deflated by learning or cognitive 
dissonancee reduction. These opposite effects tend to mitigate the average within-sub-
jectt valuation difference in that group. 



COMPARINGG TREATMENT VALUATIONS BETWEEN AND WITHIN SUBJECTS IN CLINICAL TRIALS 

Selectivee participation bias and asymmetric treatment experience are typical of ran-
domizedd clinical trials in which patients hold prior preferences and the preferred strat-
egyy can only be obtained through trial participation.12'22'2*-27 It is questionable whether 
aa change of study design can prevent selective participation and inflated or deflated 
valuationss due to asymmetric treatment experience, without jeopardizing the estima-
tionn of clinical effectiveness. 

Inn a cross-over design, patients are allocated to ordered multiple strategies. Selec-
tivee participation is prevented since alt patients experience both strategies. As the val-
uationss assigned may be subject to a sequence order effect, valuation differences may 
dependd on the allocated treatment ordering. More important, a cross-over design is not 
alwayss suitable to compare clinical effectiveness validly. 

Inn a Zelen-design, patients are randomized before informed consent is obtained.28 

Iff the conventional strategy is allocated, no consent is sought and patients are not 
informedd on the existence of an alternative strategy. If the experimental strategy is allo-
cated,, informed consent must be obtained and patients are informed on the existence 
off the conventional strategy. In our case, a Zelen-design might have prevented selective 
participationn and cognitive dissonance reduction in the in-hospital monitoring group 
only.. Selective participation and 'acclamation' might still exist in the domiciliary moni-
toringg group. 

Inn the partially randomized design, patients are assigned to the strategy for which 
theyy express a strong prior preference.2* Only patients who are indifferent a priori 
betweenn the strategies are randomized. Selective participation is prevented but valua-
tionss assigned a posteriori may still be inflated or deflated due to asymmetric treatment 
experience.. Henshaw found that the majority of women who selected the preferred 
strategyy a priori, also preferred that strategy a posteriori. Moreover, the majority of 
womenn who were indifferent and allocated randomly, preferred that strategy a posteri-
ori.12 2 

Alternatively,, one may fully concentrate on valuations elicited before treatment 
assignment.. Inflated or deflated valuations due to 'acclamation' or cognitive disso-
nancee are avoided but so is learning by experience. Prior preferences may still exist and 
priorr experience or prior information collected from other sources than experience may 
bee asymmetrically distributed across patients. Moreover, patients and non-patients 
mayy assign different valuations.13 

Wee found that the average within-subject valuation differences differed signifi-
cantlyy by allocated strategy. Although the overall average within-subject valuation dif-
ferencee did not differ significantly from the average between-subject valuation differ-
ence,, calculating average within-subject valuation differences alongside average 
between-subjectt valuation differences can be instructive. 

First,, each valuation difference captures different information regarding the strat-
egyy not allocated. In the between-subject approach, the comparison of valuations 
comess close to a blinded outcomes comparison analogous to the comparison of treat-
mentt effectiveness. In the within-subject approach, patients are asked explicitly to 



valuee the alternative strategy that they did not or will not experience. This can be rele-
vantt if both strategies will co-exist in the future, e.g. in case of variation in treatment 
practice.. Generally, patients who are aware of the existence of an alternative will value 
multiplee strategies accordingly. 

Second,, valuations varied widely between and within groups and a considerable 
minorityy of women favored in-hospital to domiciliary monitoring. Hence, to conclude 
thatt domiciliary monitoring is the preferred strategy because both groups assigned 
higherr valuations to that strategy, may be unjustified. To avoid a "tyranny of the major-
ity"-policy299 as enforced by the average between-subject difference only,30 analysis of 
within-subjectt valuation differences could support individualized decision making, e.g. 
incorporatingg patients' preferences into flexible practice guidelines.31-34 

Ourr results do not justify any strong recommendation on what approach should be 
followedd in future projects. Neither the average between-subject valuation difference 
norr the average within-subject valuation differences are likely to be free of bias. 
Anotherr study design probably cannot prevent bias. As no gold standard for 'true' unbi-
asedd valuation can be defined, it is unlikely that empirical evidence can answer which 
methodd should be used. We feel that measuring both between-subject and within-sub-
jectt valuations may be instructive. Eventually, the approach that is chosen should be 
basedd on the valuation problem at hand and the decision problem that it is supposed 
too guide. 
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COMPARINGG TREATMENT VALUATIONS BETWEEN AND WITHIN SUBJECTS IN CLINICAL TRIALS 

Appendixx A. The valuation questionnaire 

Inn this questionnaire, we ask YOUR OPINION about two types of monitoring a high-risk 
pregnantt woman in this trial may acquire: domiciliary fetal monitoring and in-hospital 
fetall monitoring. Although it is expected that domiciliary fetal monitoring and in-hospi-
tall fetal monitoring are equal in clinical outcome, we would like to learn your opinion 
onn this. 

Domiciliaryy fetal monitoring and in-hospital fetal monitoring have the following 
characteristics: : 

DOMICILIARYDOMICILIARY FETAL MONITORING 
•• The pregnant woman keeps bedrest at home but delivers in the hospital; 
•• To guarantee that the pregnant woman complies to bedrest at home, the partner, 

family,, neighbours, friends and/or acquaintances should take over part of the 
householdd activities. In some cases professional home help may be enlisted to take 
overr the other part of the household activities; 

•• A research-midwife visits the pregnant woman daily at home to monitor the baby by 
CTGG ('heart film'). She will inform the pregnant woman on her pregnancy and 
answerss her questions, if any; 

•• In case of complications, the pregnant woman will be admitted to the hospital; 
•• In case the pregnant woman suspects any complications, she must always contact 

thee hospital's medical staff; 
•• The pregnant woman visits the hospital's antenatal clinic once a week for routine 

antenatall surveillance. 

IN-HOSPITALIN-HOSPITAL FETAL MONITORING 
•• The pregnant woman keeps bedrest in the hospital, and delivers in hospital; 
•• The pregnant woman will be nursed and cared for by the nursing staff. The pregnant 

womann should manage the transfer of the household activities; 
•• The baby is daily monitored by CTG ('heart film') in the obstetrical ward. The physi

ciann in charge or the nursing staff will inform the pregnant woman on her pregnancy 
andd answer her questions, if any; 

•• In case of (suspected) complications the pregnant woman must always contact the 
ward'ss medical staff; 

•• Routine antenatal surveillance takes place while being in hospital. 

Inn the following questions,, we ask you to record your overall-valuation for IN-HOSPITAL 
FETALL MONITORING and DOMICILIARY FETAL MONITORING. Please do record your val
uationn by putting a mark on the line and between both extremes, on the position were 
youu feel it is most appropriate. 



First,, we provide an example how you may record your valuation. 

EXAMPLE E 

valuedd valued 
extremelyy X extremely 
negativee positive 

(Note:: the next two questions were posed to the women allocated to domiciliary moni-
toring.) ) 

1.. Record your overall-valuation of domiciliary monitoring as you have experienced in 
thee antenatal period. Please give an answer by putting a mark on the line on the 
positionn where you feel it is most appropriate. 

valuedd valued 
extremelyy extremely 
negativee positive 

2.. Imagine that you had not been monitored domiciliary, but instead had been moni-
toredd in the hospital. What would your overall-valuation of in-hospital monitoring 
be,, if you imagine this type of monitoring ? 

valuedd valued 
extremelyy extremely 
negativee positive 

ENDD OF QUESTIONNAIRE 
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TOWARDSS A FRAMEWORK FOR EVALUATION ON NON-HEALTH OUTCOMES 

8.1.. Introduction 

Peoplee may regard life as a sequence of choices. Choice is the outcome of selecting one 
optionn out of a set of mutually exclusive alternative options, each with its own specific 
consequences,, either advantageous or disadvantageous. Decision making is the pro-
cesss to arrive at a choice. Although decision making may apply to many fields in every-
dayy life, here we concentrate on a specific class of decisions, viz. decisions in health 
care. . 

Thee theory of choice has been developed in economics. The basic economic model 
assumess that people know what they want (the axiom of connexity or completeness).1 

AA recent experiment shows a lack of support for /ncompleteness after decision sup-
port.22 Indeed, when choices are not straightforward at first sight - as is often the case 
whenn issues are unfamiliar, complex, or when direct experience is lacking - , decision 
supportt may be needed.3 

Decisionn making could take the following form: a set of alternatives is identified; 
informationn on the characteristics and consequences of each alternative is gathered; 
judgementss (valuations, weighing) regarding the alternatives are made and compared 
relativee to each other in terms of a (multi-)objective function; and choice is made. Infor-
mationn may be obtained from varying sources: past experience, experience from others, 
retrospectivelyy collected observations, disclosure of existing information, or prospec-
tivee data collection. Information is an aid rather than a substitute of decision making. 
Usually,, additional aspects that are difficult to represent may play a role in decision 
making. . 

Thatt difficulty is also present in many medical decisions. Although medical deci-
sionss are usually taken from a genuine clinical decision making perspective, we believe 
thatt the economic perspective can also be applied to medical decisions. In case of deci-
sionss regarding the diagnosis or treatment for particular patient groups or health con-
ditions,, decision support has been formalized by means of randomized clinical trials 
whichh are aimed at outcome-based decision support, and by economic evaluation 
('medicall technology assessment') which is aimed at efficiency-based decision support. 
Despitee many useful results, standard application of these techniques has also reve-
aledd limitations. 

Whetherr or not domiciliary antenatal fetal monitoring should be initiated instead of 
conventionall in-hospital monitoring, represented a choice of the type mentioned 
above.. While evaluating domiciliary monitoring, several problems in the conventional 
applicationn of evaluation methods emerged. Firstly, our evaluation concerned two 
patients,, the pregnant woman/mother and the fetus/infant instead of one (i.e. the 
fetus/infantt as primary patient). Secondly, a set of unrelated outcome concepts with 
quitee different timing existed (e.g. safety of pregnant woman, safety of mother, 
maternall morbidity, complications of interventions, neonatal sequelae). And finally, we 
foundd a strong effect of other factors than conventional morbidity and mortality meas-
uress ('non-health' outcomes) in decision making. 
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Thee latter finding justifies a thorough discussion as to which position these outcomes 
havee in standard evaluation methodology. In our case, the care setting- home or hos-
pitall - seemed to provide 'benefits' or Value' per se, playing a role in patient's consi-
derationss when they were asked to choose between alternative monitoring options. 
Probablyy an array of many such 'non-health' outcomes exists (e.g. information, com-
munication,, caregiver's attitude), not only within the context of our study but also in the 
provisionn of health care in general. This raises questions as: can these 'non-health' out-
comess be measured and if yes, how? Which reference values are valid? How can values 
bee incorporated into one overall judgment? 

Wee expect that the role of non-health outcomes in public and individual decision 
making,, in policy setting and, consequently, in decision support techniques, will incre-
ase: : 
-- with little left to gain in terms of mortality, aspects other than survival increase in 

importancee when choices between health care options have to be made; 
-- with increasingly educated and informed patients changing patients into health 

caree consumers, the legally supported trend toward shared decision making and 
thee development of individualized health care (taking into account non-health 
aspectss of care) will be more frequent and more persistent; 

-- the conventional boundaries between the domains of health and health care on the 
onee side and all other domains on the other, will gradually fade and maybe disap-
pearr (e.g. food technology, employment, sports). 

Inn section 8.2, we address the classification of objectives and outcomes of health care 
services.. Based on the framework presented in section 8.2, we introduce the distinction 
betweenn process and outcome and address the borderline between health outcome 
andd non-health outcome in section 8.3. In section 8.4, we discuss how non-health out-
comess may be dealt with in view of existing evaluation tecniques. In section 8.5. we dis-
cusss the position of non-health outcomes relative to cost-utility and cost-effectiveness 
analysiss as (economic) decision support models. We conclude with section 8.6. 

8.2.. The objectives and outcomes of health care 

Thee structure of clinical evaluations essentially is as follows. Given a defined medical 
problem,, i.e. a problem that society expects to be solved by medical care, one or more 
relevantt alternative options are compared in terms of the quantified health-related con-
sequencess these alternatives have for representative groups of patients.4 In its most 
simplee form, outcome measures recorded at the individual patient level are quantified 
inn a dichotomous way (cured yes or no; presence or absence of adverse outcome) which 
aree aggregated over the individual patients (proportion cured; proportion adverse out-
come)) and statistically tested to arrive at an overall recommendation for the patient 
groupp as a whole. This consequentialistic approach focusses solely on the extent to 
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whichh the goals are ultimately achieved, irrespective of patients' characteristics or the 
healthh services delivery process ('path independency'). 

Thiss basic structure can be represented more formally. Two mutually exclusive alter-
nativess A and B with outcomes 0(A) and 0(B), espectively, are ranked according to their 
magnitude.. If "more of 0(.)M is considered preferable, then the following conclusion can 
bee drawn: if 0(B) is larger than 0(A) then alternative B is preferred to alternative A. Note 
thatt the preference ordering is relative. Firstly, there is no zero anchor; in fact, the alter-
nativess are ranked relative to each other. Secondly, there is no external reference as to 
howw 0(A), 0(B) or any of their derived measures such as 0(B)-0(A) or 0(A)/0(B) relate 
too other health interventions or commodities for which preferences can be expressed (C 
andd D). That is, the decision being made is 'local', not 'global'. 

Inn clinical evaluations, the health outcome concept 0(.) has two characteristics. Firstly, 
0(.)) is health-related outcome, implying that the consequences of (medical) alternati-
vess are confined to the 'health domain'. Secondly, outcome is usually operationalized 
ass a set of independent outcome measures (primary, secondary outcomes) which may 
bee measured repetitively overtime. The definition of multiple outcome measures gives 
thee health concept a multidimensional feature. As such, the health outcome concept 
hass evolved from a one dimensional event-like outcome into essentially a two-dimen-
sionall continuous concept of mortality and morbidity (defining hypothetical "mortality-
morbidity-space).55 To support decision making, the mortality-morbidity health con-
ceptt can be reduced to one composite health outcome measure (e.g. quality-adjusted 
lifee years (QALYs)).5 The composite health outcome measure 0*(.) can then be used to 
rankk alternatives 0*(A) and 0*(B) as to recommend which of two interventions A and B 
iss the preferred one. 

Fromm an empirical point of view, there are more aspects than only health-related 
outcomee that count in societal and individualized decision making. Specifically, diffe-
rentrent aspects may be relevant for different actors involved in the delivery of health care, 
suchh as those in need for health care (patient group), those in potential need for health 
caree (preventive target group), health care professionals and institutions, health (and 
other)) insurance companies, the government, administrative bodies and authorities, 
andd manufacturers of all kinds of medical supplies. 

Forr our purpose, we have simplified the complex interactions between these actors 
intoo a simple supply-demand model, shown in Tablee 1. At the supply side, the produc-
tionn of all services in society is distinguished into health services and non-health servi-
ces.. Next, the delivery of health services is further classified in terms of their primary 
objectivee which may be medical, non-medical, or a mix of medical and non-medical. At 
thee demand side, the outcomes that result from the health and non-health services sup-
plyy are categorized into health-related and non-health-related outcomes. 
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Service e 

Health h 

Non--

health h 

Primaryy objective 

l .. Medical (patient's 
health) health) 

surgeryy in fracture 
insulinn in IDDM 
resuscitationn in 

cardiacc arrest 
population n 

vaccination n 

2.2. Non-medical 
IVF,, reproduction 
chronicc psychiatry 
elderlyy homes 
Downn screening 

plastic-cosmetic c 
sugery y 

3.3. Mix 
obstetrics s 
acutee psychiatry 
ectopicc pregnancy 
geneticc screening 

Non-medkal Non-medkal 
waterr supply 
occupationall laws 
education n 

Outcome e 

Patient'ss health-related 

Primary y 

1.1 1 

betterr physical 
functioning g 

reducee morbidity, 
mortality y 

reducee mortality 
reducee risk of 

infection n 

2.1 1 

} } 
} } 
}} n.a. by definition 

}n.a. . 

3-1 1 
maternall health 
treatment t 
avoidd maternal 

death h 
reducee mortality/ 

morbidity* * 

4-1 1 
} } 
}} n.a. by definition 
} } 

Secondary y 

1 2 2 

PONVV of surgery 
skinn distrophia 
ribb fracture 
pain n 

2.2 2 

uteruss carcinoma 
reducee anxiety 
maintainn health 
riskk fetal damage, 
maternall anxiety 

complications s 

3-2 2 
fetall well-being 
sidee effects 
sidee effects 
treatmentt risk 

4.2 2 
noo infection 
noo absenteeism 

Non-health-related d 

Primary y 

L3 3 
} } 
}} n.a. by definition n 
} } 
} } 

2.3 3 
pregnant t 
autonomy y 
independentt living 
informationn or 
healthyy offspringt 

desiredd appearance 

33 3 
n.a. . 
n.a. . 
n.a. . 
testt information 

(self)* * 

4-3 3 
waterr supply 
working g 

environment t 
carreer r 

opportunities s 

Secondary y 

M M 
qualityy of care, 

returnn to work 
comfortt in 

administration n 
agreee on DNR 

certificate? ? 
offensee (religious 

reasons) ) 

*4 *4 
privacy,, discomfort 
familyy burden 
support,, continuity 
contemplate e 

abortion, , 
reassurance e 

increasedd self-
confidence e 

3-4 4 
deliveryy mode, 

preferr gender 
independent t 
living,, autonomy 

loww reproductive 
capacity y 

testt information 
(family,, offspring) 

44 4 
tastee of water r 
pleasantt place to 
work k 

** Some may consider the reduction of mortality risk as the primary aim (primay health-related). Others regard obtain-
ingg the test result (i.e. information) as the main aim (primary non-health-reiated). 

tt Some regard an unaffected healthy baby (i.e. current instead of future pregnancy) as the primary outcome, which 
couldd be considered primary health-related. 

** "Better" or "improved" health-related outcome refers to group averages. 

Tablee 1. Classification of objectives and outcomes in health caret 

Tablee 1 illustrates that the primary aim of health services delivery is to improve health 
butt that health care may also provide outcomes other than health. Health services with 
aa primary medical objective produce primary health-related outcomes (cell 1.1). For 
example,, pharmaceutical treatment may reduce morbidity which obviously is a health-
relatedd outcome, but also induce side effects, defined here as secondary health-related 
outcomee (cell 1.2).. The way the pharmaceutical is administrated (injection, tablets) may 
bee considered to produce a non-health effect (cell 1.4). 
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Thee health care system also delivers services with a primary non-medical objective. Ser-
vicess are provided by health care but their primary aim is basically non-medical and the 
resultingg outcomes can be considered primary non-health-related (cell 2.3). Examples 
aree reproduction and elderly homes. The primary outcome of reproductive support is a 
successfull pregnancy. The primary outcome of elderly homes is to maintain indepen-
dent,, dignified living (autonomy). Although a successful pregnancy and independent 
living,, strictly speaking, are non-health related (that is, cannot easily be translated as a 
pointt in 'morbidity/ mortality'-space), they definitely are the intended outcome of the 
healthh service delivered. Health care aimed at achieving non-health outcome may even 
generatee secondary health-related effects (cell 2.2), e.g. complications associated with 
screeningg for Down's syndrome. 

Occasionally,, health services may have mixed objectives, e.g.the treatment of ecto-
picc pregnancy. The primary aim is to avoid maternal mortality which is a primary health-
relatedd outcome (cell 3.1). The side-effects of treatment can be considered secondary 
health-relatedd outcomes (cell 3.2). Reduced reproductive capacity, a specific 'side-
effect'' of tubectomy, can be regarded a non-health related effect (cell 3.4). The side 
effectss of methotrexate treatment, however, can be considered a secondary health-rela-
tedd outcome. Another example is genetic screening which not only delivers test infor-
mationn and potential health benefits for the screenee, but also information regarding 
thee family and, possibly, future offspring. From a methodological point of view, such 
mixedd cases are difficult fields of research. 

Societyy also delivers services which typically are non-medical but nevertheless 
havee an impact on health. For example, the primary aim of water utility companies is to 
safeguardd a continuous supply of clean water (cell 4.3), which in turn reduces the 
healthh risk due to water pollution (cell 4.2). Although health economics usually exclu-
dess cases like cells 4.2 and 4.3, this arbitrary choice is not always justified.6 

Tablee 1 illustrates that conventional clinical evaluations which compare alternative 
healthhealth services in terms of health related outcome (i.e. predominantly cells 1.1 and 1.2, 
occasionallyy 2.2,3.1 and 3.2) are an extreme reduction of what matters in real decision 
making.. Note that even Table 1 itself is an extreme abtraction of the complex interac-
tionss among actors and their objectives. 

Twoo conclusions can be drawn from Table 1: 
•• Health services, irrespective of their primary objective, not only deliver health-rela

tedd outcomes but also non-health-related outcomes. The latter category not only 
includess the secondary, unintended effects of health care but also incorporates 
non-healthh related outcome as intended primary objective, primary in the sense of 
playingg a dominant role in actual decisions. 

•• The array of benefits and disadvantages of alternative health care interventions is 
oftenn much larger than the analysis and evaluation of health-related outcomes sug
gest. . 

ilüülJIÏ Ï 



'--^Ê^ÊU^ÊÊÊtiÊÊiÊ'wÊt^'--^Ê^ÊU^ÊÊÊtiÊÊiÊ'wÊt^  ̂  •"- ~ 

Thee remainder of this chapter is devoted the concept, meaning and measurement of 
non-healthh outcomes. 

8.3.. Outcome versus process; health outcome versus non-health outcome 

Severall researchers have already suggested that the outcome domain of health inter-
ventionss can be divided into a domain of health-related outcome, consisting of morta-
lityy and morbidity outcome, and a domain of non-health outcomes7-11 Berwick and 
Weinsteinn speak of'non-health' outcomes which may be either relevant or irrelevant to 
decisionn making ('decisional non-health' versus 'non-decisional non-health').7 

Donaldsonn and Shackley prefer to label these effects 'process utilities' in order to dis-
tinguishh between the conventional utility concept (the valuation of health states defi-
nedd by a position in Mmortality-morbidity''-space) and the valuation of aspects other 
thann mortality or morbidity.8 A similar problem was encountered by Pigou about 1920 
whenn he tried to distinguish the concept of welfare into economic welfare and non-eco-
nomicc welfare.12 

Thee conventional model of health care is to deliver health services to a patient in a 
suboptimall health state in order to achieve a more favorable health state or prevent a 
deteriorationn of the current health state (cure, primary, secondary, tertiary prevention). 
Thiss model is reflected in Donabedian's structure-process-outcome model.13 Process is 
thee transitory phase in which a patient with a suboptimal health state is 'transformed* 
intoo a patient with improved health. From this view, health improvement is the intended 
health-relatedd outcome of the health care delivery process (disregarding cell 2.3). Table 
11 presented above has shown that the 'outcome' concept is ambiguous: some outco-
mess that are the unintended 'by-product' of the medical input-output process but 
which,, nevertheless, cannot be considered health-related (cells 1.4,2.4, and 3.4). Appa-
rently,, when combining the process-outcome view with the classification of Table 1, 
theree are outcomes which are related to health and outcomes that are related to the 
processs of health services delivery. The latter ones correspond to the secondary non-
healthh related outcomes (cells 1.4,2.4, 3.4). The cells 2.3 and 3.3 take an intermediate 
position.. Although these effects are also non-health related, they are not process-rela-
tedd because of their intentional nature. 

Iff we accept this view, then non-health outcome may be defined tentatively as: the 
secondary,, non-health related, unintended outcomes of health care delivery which can-
nott be captured in terms of mortality or morbidity. Non-health outcomes can be char-
acterizedd as follows: 
•• Non-health outcomes originate from the the delivery of health services and, as 

such,, can be considered the consequence of the process of health care. 
•• Improving health status implies that a patient must pass through the process of 

healthh services delivery and by doing so, the patient cannot avoid nor avert non-
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Patientt in 

health h 

Health h 
services s 

Processs of health care 
delivery y 

Patient-relatedd >, 
improvedd health J 

Patient-relatedd >> 
non-healthh J 

Process-relatedd N, 
non-healthh J 

Rguree i: Process and outcome of health care delivery 

healthh outcomes. I.e. health outcome and non-health outcome are the result of 
jointt production ('multiproducts'). 

•• As the health services delivery process is a transitory stage, non-health outcomes 
mustt also be transitory effects. The duration of the process and the existence of 
non-healthh outcomes overtime do not necessarily parallel each other. 

•• Contrary to the health outcomes, non-health outcomes have no self-evident inter-
pretation.pretation. They may be regarded advantageous to one individual and disadvanta
geouss to another patient. 

Whatt constitutes the borderline between health and non-health is still an issue. The 
borderlinee that separates health from non-health, though important from the concep
tuall point of view, may be difficult to draw. Obviously, non-health outcomes include all 
effectss that are not covered by the definition of health (disregarding cells 2.3 and 3.3 in 
Tablee 1). From the clinical perspective, health may be defined as the absence of morta
lityy and morbidity. It depends on the clinical problem at hand which (quantifiable and 
statisticalyy testable) outcome measures are selected to operationalize 'mortality-mor-
bidity'-space.. From a more general philosophical perspective, health may be defined 
as: : 

"...aa state of complete physical, psychological and social well-being and not merely the 
absencee of disease or infirmity" (WHO definition).14 

Inn medical research, predominantly (health) psychologists have operationalized this 
healthh concept in questionnaire derived measures of health. In their view, health-rela
tedd quality of life (HRQoL), i.e. the health-related aspects of overall quality of life, is the 
individual'ss self-reported judgement of the level of health-related well-being.15 HRQoL 
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iss usually operationalized by items in the domains physical functioning, psychological 
orr mental health, and social functioning. Hence, the health status measurement appro-
achh has adopted the WHO-view on health.16 Therefore, if we equate the morbidity 
aspectt of health with HRQoL, by definition we define non-health as the aspects not 
coveredd by HRQoL. Obviously, the WHO health definition and the commonly applied 
HRQoL-operationalizationss are much broader than the clinical mortality-morbidity per-
spective. . 

Severall HRQoL-instruments have been developed (MOS-20, RAND SF36, NHP, SIP) 
andd each of these instruments claims to measure health status or HRQoL validly and 
reliably,, though not without problems. Firstly, although ail of these instruments share a 
commonn core, viz. health operationalized around physical functioning, mental health 
andd social functioning, the operational differences between them are considerable. 
Secondly,, it is likely that neither of these instruments represents the perfect operatio-
nalizationn of the health or HRQoL concept, assuming that such a perfect operationali-
sationn exists. Therefore, aspects of 'true' health may erroneously not have been meas-
uredd or aspects of non-health may mistakenly have been measured.16 Donaldson and 
Shackleyy have argued that the strict partition of health and non-health is particularly 
difficultt regarding the mental health domain.8 

Evenn //an instrument would be available that perfectly operationalizes the concept 
off health, then still it would not be possible to measure health perfectly for reasons of 
limitedd responsiveness. Moreover, there is no consensus as to how responsiveness 
shouldd be measured.17 Hence, an empirical approach to disentangle health and non-
healthh is unlikely to be of great help. 

Forr conceptual and empirical reasons (Table 1 and Figure 1), we claim the existence 
off a domain of non-health outcomes alongside the 'conventional' mortality-morbidity 
domain.. Although some outcomes can unambiguously be regarded as health outcome 
whereass others definitely are non-health, the exact borderline between them is rather 
unclear.. This leaves a 'grey zone', maybe large, maybe small, where effects can either 
bee defined as health-related or as non-health-related, depending on the arguments put 
forward.. It is unclear as to what extent conceptual arguments and empirical methods 
cann be of use in separating health from non-health. 

Thee acknowledgement that a non-health outcome domain exists, implies a reconsi-
derationn of the outcome concept and of its commonly applied measurement tools. From 
aa conceptual point of view, 'pure* health states do no longer exist; only 'states' compo-
sedd of health outcomes and non-health outcomes do exist. From an empirical point of 
view,, the strict partition between health and non-health is less important. What is 
importantt is the recognition that all aspects, irrespective of their health or non-health 
nature,, may play a role when medical decisions, either at the individual or societal level, 
havee to be made. 

^f§A|i i 
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8.4.. Management of non-health outcomes 

Decisionn making can deal with non-health outcomes in different ways, depending on 
thee presence or absence of these effects, their importance relative to health outcome 
andd their role in decision making. Figure 2 provides an overview. 

/ / 

// Included in 
// health state 

77 / 
Non-healthh „ S 

•• Present 
outcomee » 

\\ Consideration in 
\\ decision making 

^^ / 
Nott part of 
healthh state 

\\ No consideration in 
decisionn making 

Noo problem 

Noo new problem 
(redefinee health state) 

Trade-off f 

Distoredd decision 
making g 

Figuree 2. The measurement of non-health outcomes 

Wee acknowledge that different societal actors may hold different views regarding the 
preferredd position of non-health outcomes in Figure 2. Here, we adopt the most gene
ricc case: non-health outcomes exist, by definition they are not included in health states, 
andd they may be considered in decision making. 

ValuingValuing non-health outcome 
Conventionall economic choice behavior can be modelled with the aid of an individual 
(economic)) utility function L)(.) or valuation function V(.). To avoid ambiguity between 
thee terms utility and valuation, we adopt the term that is used in the medical decision 
sciencess to represent valuation under certainty, i.e. valuation V(.). V(.) may represent 
individuall welfare or indicate choice. The specification of V(.) is a model on what deter
miness welfare or choice for this specific individual; it is not a model an what should be 
consideredd welfare or what should determine choice. 

Thee generally accepted model on the demand of health is the Grossman model.18 

Typicall of the model is that the durable capital stock health produces an output of heal-
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thyy time each period ('healthy days'). The (neoclassical) life-time valuation function is 
consistss of the service flow healthy time (ht), obtained from the health stock, and of a 
compositee consumption good (Zt): 

(ia)) V = V(h0 h t;Z0 Zt) 

Eachh period, new health investment increases the health stock while depreciation 
lowerss the health stock. It is further assumed that consumers produce health invest-
mentss (lt) and other commodities (Zt): 

(ib)) lt=lt(Xht,Tht,Et) and Zt = Zt(Xzt, Tzt, E) 

wheree Xh represents health care input, Xz market goods input, Th time spent in inves-
tingg health, Tz time spent in producing Z and E the stock of human capital (education). 
Thee model may be extended to a full neoclassical model after which (ia) is optimized 
subjectt to several constraints (among others (ib), a time budget and income budget) 
andd conditions for optimality are derived. 

Forr our purposes, we use a simplified approach, interpreting V(.) not as an indivi-
duall life-time utility function but as an indicator of choice with which trade-offs may be 
modelled.. We assume that individuals acquire Value' through consumption goods (X) 
andd the holding of money (Y); supply labor services (L) lowers 'value'. To acquire con-
sumptionn goods (X), individuals must spent money (Y). Cash balances are increased 
throughh labor income. 

(2)) V(X;L;Y) 

(Notee that time may be included in (2) by separating an individual's life span in a 
sequencee of time-dependent V(.), i.e. the intertemporal valuation function.) Health sta-
tustus (H) may be considered one of the elements of X. For our purposes, we explictly sepa-
ratee H from X and assume that an individual holds V(.) as presented in (2), for a given 
healthh state H. That is, for every H, there is an individual V(.): 

(3)) V(X;L ;Y lH) 

Conventionall economic theory is concerned with the relations between X, L, and Y, hol-
dingg H constant. In other words, the economic theory adopts model V(.) in (3). The con-
ventionall health-economic perspective, however, concentrates on H as the dominant 
factorr and its relations with X, L and Y (see (ia) and (ib)): 

(4)) V(HIX;L;Y) 

Basedd on the arguments put forward in sections 8.2 and 8.3, if non-health outcome 
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existss and is considered in decision making, then (4) can be extended with the incor-
porationn of a non-health outcome z. For simplicity, z is introduced here as if there is only 
onee non-health outcome. In fact, it may represent an array of heterogeneous non-health 
outcomes. . 

(5)) V (H ;z lX ;L ;Y ) 

Comparedd to Grossman's model, the existence of z implies two adaptations. Firstly, U 
noww becomes: 

(la')) V = V(h0 h t ;z0 zt;Z0,...,Zt) 

and,, secondly, added is the production of a non-health outcome in health investment 
production: : 

(lb')) zt = lt(Xht,Tht,Et) 

V(.)) as specified in (5) offers opportunities to measure z in terms of H, X, L or Y. If we 
relatee this general microeconomic format to cost-utility analysis - the most generic and 
commonlyy used economic evaluation framework -, the framework without indirect 
costss (i.e. value of lost production) is based on the model V( H IY). If indirect costs are 
includedd then V( H ; LIY) is applied. In the next section, we will discuss how V(z) can 
bee measured in the context of cost-utility analysis. Two options to measure non-health 
outcomee V(z) will be explored: one which measures non-health outcome (z) in terms of 
moneyy (Y), i.e. the WTP/WTA-approach, and one which measures non-health (z) in 
termss of health outcome (H), i.e. a trade-off of health versus non-health ("willingness 
too suffer/willingness to get weir) approach. 

WTP/WTA-approach WTP/WTA-approach 
Assumee two alternative clinical strategies (1,2), generating health outcomes \\x and H2 

andd non-health outcomes zx and z2, respectively. From the perspective of an individual, 
thee associated V(.) are: 

(6)) V / H ^ z J X j L j Y ) and V2(H2 ;z2 IX ; L; Y) 

Thee difference in valuations Vt and V2 is caused by the differences in health outcomes 
H22 and Ht and by the differences in non-health outcomes zt and z2. First we establish 
whetherr zt is preferred to, indifferent to, or not preferred to z2, assuming that health 
outcomess Ht and H2 do not differ (Ht = H2 = H). That is: 

(7)) V ^ H J Z J X J U Y ) is compared to V2(H ; z2 lX ; L; Y) 

andd ranked in order of preference. 
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Iff Vt > V2 =* zt is preferred to z2, and 
iff Vt < V2 => zt is not preferred to z2. 

Assumee that z2 is preferred to zx (Vt < V^; then according to the WTP-approach, z2 rela-
tivee to z1 is valued as: 

(8)) V2( H ; z21X; L; Y-AY) = Vt where -AY is the sum to be paid 

Alternatively,, according the WTA-approach, z2 relative to zt is valued as: 

(9)) Vx( H ; z11X ; L; Y+AY) = V2 where +AY is the sum to be accepted 

Aggregationn of the individual +AY (or -AY) depending on the valuation method used) 
valuess provides an estimate of the net value of z2 relative to zv expressed in terms of 
money. . 

Severall WTP/WTA have been developed in economic theory,19,20 which may modify 
(8)) and (9) without changing their basic structure. The development and discussion of 
thesee variants fall outside the scope of this Chapter. WTP and WTA usually result in dif-
ferentt estimates, illustrating among others the difference between a a gain and a loss. 

Wee have developed an experiment on the basis of (8) which will be reported in 
Chapterr 9. This study reveals, among others, that it z (the stimulus which is to be 
valued)) is derived from patients* experiences whereas +AY is a hypothetical sum of 
moneyy to pay (the calibrator of the response). Using Y as calibrator inevitably involves 
templatee bias.5 Aspects of the WTP/WTA approach will be further addressed in Chapter 
111 (General discussion, section 11.2.1). 

HealthHealth versus non-health trade-off 
Thiss trade-off is based on the same idea as the WTP/WTA-approach but now compen-
sationn is not requested (or asked, respectively) in terms of money (Y) but in health con-
sequencess AHt or AH2. In analogy to (7), individuals are asked to rank zt and z2 in Oder 
off preference. Again, assume that z2 is preferred to z r then z2 relative to zt is valued as 

(10)) V2(H-AH;z2 lX;L;Y) = V1 where-AH is the quantity of health sacrificed 

Orr alternatively, 

(11)) V^ H+AH ; zx IX ; L; Y) = V2 where +AH is the quantity of health accepted 

Inn (10) essentially a 'willingness to accept a health sacrifice' is described, as -AH must 
bee sacrificed in order to gain z2 instead of z r In contrast, (11) gives a discription of the 
'willingnesss to accept a health compensation' in exchange for the willingness to sacri-
ficee the preferred non-health z2. 
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Ass with WTP/WTA, several operational variants of (10) and (11) may be developed. Their 
elaborationn falls outside the scope of this Chapter. Similar to WTP/WTA, we do not 
expectt symmetric results to health gains (+AH) and health losses (-AH). Furthermore, 
thee use of health as calibrator may introduce bias (template bias).5 

Regardingg the issue of 'valuation under certainty' versus Valuation under uncer-
tainty',, one should separate uncertainty with respect to the outcome (i.e. the presenta-
tionn of stimulus) and uncertainty with respect to the valuation method or calibrator (the 
measuree of response, i.e. the standard gamble). The valuation of non-health outcome 
(z)) is subject to the same methodologie difficulties encountered in the valuation of 
health,, particularly regarding the issue of ex ante versus ex post valuations. 

Fromm the economic-theoretical point view, there are no objections why non-health 
outcomess should not be made measurable, if we want to include them in individualized 
decisionn making and in societal decision support models like cost-effectiveness analy-
siss and cost-utility analysis. The approach we have offered extends the use of accepted 
techniquess to value health outcomes H to the domain of non-health-outcomes z. These 
implyy the use of H or Y as calibrator to arrive at a valuation for z. Several framing options 
aree available, awaiting further empirical research to learn which of them turns out more 
feasiblee and valid than others. In Chapters 9 an 10 we have conducted two such experi-
ments,, a willingness to pay (money) experiment and a willingness to accept (health 
loss)) experiment, respectively. 

Noww we have demonstrated that non-health outcomes exist in theory, that there are no 
theoreticall reasons why non-health outcomes should not be measured, and that a for-
matt to structure the measurement procedure is available, we discuss in the final sec-
tionn the opportunity to include non-health outcomes in cost-effectiveness or cost-utility 
analysis. . 

8.5.. Non-health outcomes and cost-utility analysis 

Cost-effectivenesss analysis (CEA) and cost-utility analysis (CUA) are the two most pre-
valentt health-economic decision-support models at this moment. Although contested 
byy some, both models are considered to represent societal preference for alternative 
medicall interventions. Both in CEA and CUA, societal preference is presented as the 
ratioo of the difference in costs between two alternative medical interventions versus the 
differencee in health effects produced with these interventions (the cost-effectiveness 
ratioo and cost-utility ratio, respectively). Typical of CEA is that health effects are meas-
uredd in terms of a one-dimensional health outcome, e.g. life years gained or cases 
detected.. Contrary to CEA, health effects in CUA are expressed in terms a composite 
healthh outcome, quality-adjusted life years, which consists of mortality (life years gai-
ned)) and morbidity (adjustment for health-related quality of life). The respective ratios 
are: : 
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(12)) C1 -Co/E1 -E0 and Ct - Co / QALYt - QALY0 

Accordingg to these models, which strategy is prefered from the societal perspective 
iss not self-evident. It is a choice as to whether the gain in health effects (Et - E0 or 
QALY11 - QALY^ is worth the cost difference (Ct - Q. 

Cost-benefitt analysis (CBA) differs fundamentally from CEA and CUA in two 
respects.. Firstly, CBA allows the incorporation of 'other value created' not necessarily 
relatedd to the health state ('process utilities', e.g. reassurance, information) while the 
inclusionn of 'other value created' in CEA or CUA is not self-evident. Secondly, both costs 
andd health effects in CBA are measured in terms of one unit, often money.21 As alter-
nativess can be ranked in terms of the net benefit (benefit minus costs), it makes no dif-
ferencee whether an additional factor - 'other value created' or non-health outcome -
wouldd be added to the benefits or subtracted from the costs. Eventually, in this case, 
thee net benefit and thereby societal preference is not altered. However, the addition of 
ann extra term works out differently in CEA and CUA because societal preference is 
expressedd in terms of ratios (see (12)). Adding the valuation of non-health outcome to 
thee denominator or, alternatively, to the numerator yields different ratios which may 
affectt societal decision making. The same problem occurs in CBA when the cost-bene-
fitt ratio is used instead of the net benefit. It should be noted that there is no advantage 
inn applying the cost-benefit ratio to the net benefit in case of 'local' decision making. 
Whereass the inclusion of non-health effects in either the cost-side or the health-effects 
sidee is somewhat trivial in CBA, it is a rather complicated issue in CEA and CUA because 
thee numerator and denominator differ fundamentally in terms of content, measurement 
andd methodology. 

Heree we use the CUA model as the point of departure for being the most widely 
usedd framework. If we accept that non-health outcomes exist, the following questions 
cann be asked: firstly, should non-health outcomes be incorporated in CEA or CUA?; and, 
secondly,, if yes: should they included in the numerator (costs-side) or denominator 
(healthh effects-side)? 

Regardingg the first question, there are several options to deal with non-health out-
comess in CUA. Firstly, non-health outcomes should be fully discarded because this class 
off effects is primarily unrelated to health (a conceptual argument). This viewpoint partly 
reflectss current practice although a separate account alongside CUA or - if regarded 
importantt - a conditional analysis may suffice here. In our view, discarding these 
effectss is not in agreement with the societal perspective which states that all costs and 
alll effects throughout society should be included. Hence biased decision-support may 
occur. . 

Secondly,, non-health outcomes may be discarded not because they are irrelevant 
forr health decision-making but because they are difficult to measure (an operational 
argument).. E.g., the borderline between health and non-health is unclear, non-health 
outcomess often are highly subjective effects, or they are difficult to quantify. Each if 
thesee arguments may be true. A counterargument is that health (status) and health-
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relatedd quality of life are also highly subjective and difficult to quantify. Nevertheless, 
wee have developed a methodology and instruments to measure them. Various studies 
havee shown that they can be measured successfully. Using adapted valuation techni-
quess from health status measurement, the experiments shown in Chapters 9 and 10 will 
showw that they can be measured. 

Thirdly,, non-health outcomes should not be treated as an independent class of 
effectss alongside health outcomes because they are already incorporated in either the 
costss or the health effects (a conceptual argument). Relatively large consensus on the 
definitionn of costs exists. Obviously, an item or an effect considered a sacrifice may be 
includedd as a cost. Whether or not a non-health outcome is reasonably included in 
health-relatedd quality of life depends on how one views the boundary between health 
andd non-health and the different health concepts (see section 8.3). Defining health as 
aa point in mortality-morbidity space, we believe that the class of non-health effects is 
definitelyy not captured by that health concept. Using health-related quality of life as 
healthh definition, we are aware that these effects may have been captured by the 
qualityy of life adjustment. After all, the health-related quality of life definition is broader 
thann the morbidity-mortality definition and possibly captures more effects than only 
health.. However, we regard it highly unlikely that all societal effects can be reduced 
eventuallyy to health-related quality of life. If health-related quality of life is supposed to 
measuree the health-related part of overall quality of life then, by definition, 'non-health-
relatedd quality of life' must also exist. 

Finally,, non-health outcomes may or should be addressed in CUA in sofar these 
effectss have not been included already in the costs or health effects. Several options are 
availablee as how this might be achieved. Much depends on the precize interpretation of 
thee cost-utility ratio as measure to evaluate societal preference (see (12)). Whether non-
healthh outcomes belong in the numerator or in the denominator determines the method 
too value of non-health outcomes. Firstly, if they should belong in the numerator, i.e. 
alongsidee the costs, then non-health outcome must be reconciled with costs which are 
usuallyy expressed in money. This would imply a WTP/WTA-approach to value non-
healthh outcome. Secondly, if they should belong in the denominator, alongside the 
healthh effects, then the valuation method depends on the dimension used to express 
healthh outcome. For example, if effectiveness is expressed in terms of CUA, the inclu-
sionn of non-health effects would imply a trade-off between non-health outcome and life 
years,, between non-health-outcome and health status, or between non-health outcome 
andd QALYs. In case of CEA, the trade-off would depend on the relevant health outcome 
measuree used, e.g. cases detected or mean Prechtl score. 

Severall interpretations of the cost-utility ratio can be given. Firstly, the ratio repre-
sentss monetary effects (costs) versus non-monetary effects (health effects). This option 
holdss no fundamental view on whether non-health outcomes should be incorporated in 
thee numerator or denominator. If methods exist to value non-health in monetary and in 
non-monetaryy terms, then this valuation-oriented argument cannot decide whether 
non-healthh outcomes should be included in the numerator or denominator. 



Secondly,, the ratio may reflect non-health effects ('costs') versus 'health effects'. Accor-
dingg to this view, not only costs (health care resource use or resources sacrificed to 
improvee health) belong in the numerator but also all other effects that are not covered 
byy the health concept. This would imply the incorporation of non-health outcomes in 
thee numerator of the ratio. Disadvantageous non-health outcomes are added to the 
costs,, beneficial non-health effects are subtracted from the costs. Current practice 
showss that if adjustments for non-health outcomes are made, these are usually incor-
poratedd in the costs-side. It is unclear, however, if this choice reflects a fundamental 
vieww on the meaning of the cost-utility ratio, or if the valuation method is decisive. 

Thirdly,, the ratio reflects inputs ('costs') versus outputs ('health effects') as if CUA 
representss a medical input-output model. Outputs are the result of the delivery of 
healthh care, inputs are the resources that must be devoted to achieve these outputs. 
Non-healthh outcome is the consequence of the delivery of health care delivery and, 
accordingg to this view, should therefore be included in the denominator. 

Moreover,, the ratio may reflect process-related effects ('costs') versus outcome-
relatedd effects ('health effects'). Whether non-health outcomes belong in the numera-
torr or denominator depends on the classification of non-health effects. According to 
thiss view, process-related non-health outcome belongs in the numerator and primary 
non-healthnon-health related outcome belongs in the denominator (see Table 1). 

Inn the abovementioned options, it is assumed that non-health outcomes are inclu-
dedd either in the denominator or numerator. If a heterogeneous vector of non-health 
outcomess exists, some elements may be included in the costs-side and while others 
mayy be incorporated alongside the health-effects, depending on the nature of these 
elements. . 

Althoughh each of these interpretations may be defended, we feel that options 2 (non-
healthh versus health) and 4 (process versus outcome) come closest to the generally 
acceptedd interpretation. There is no strong consensus as to which interpretation may 
bee correct one, assuming that a correct interpretation exists. Two cases from the litera-
turee are illuminating. Firstly, Russell et al. define the societal perspective as follows: 
"[Applying]] the societal perspective, the analyst considers everyone affected by the 
interventonn and counts all significant health outcomes and costs that flow from it, 
regardlesss of who expriences the outcomes or costs." And: "The measure of health 
needss to be comprehensive and to include longer life, better function, and unwanted 
sidee effects. Costs include not only medical and other resources, but also the time of 
patientss and unpaid caregivers." (page 6).22 From this view, the denominator of the 
ratioo should only capture the primary and secondary health-related outcomes from 
Tablee 1, leaving no other place than the numerator (costs-side) as the place to incorpo-
ratee non-health outcomes. In fact, this represents the second option. Support for this 
vieww is given by Garber et al.: "Health is an important component of individual utility, 
butt not the sole consideration."(page 31). And "[The conflicting role between individual 
welfaree and aggregate health] illustrates a fundamental difference in values between 
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thee implications of defining the output of health care in terms of its contribution to over-
alll well-being and instead, defining it in terms of its contribution to health itself."(page 
32).233 According to the former (overall well-being) view, non-health outcomes may 
belongg in the denominator; according to the latter (strict health) view, there is no other 
placee than include them in the numerator. 

AA second case concerns the debate on productive costs. Brouwer et al. argued that 
"" ... Productivity costs suggests that these are costs expressed in monetary terms and 
nott health effects, expressed in non-monetary terms." This comes close to our options 
ll and/or 2. Furthermore, they conclude that "...productivity costs reflect the full costs 
off lost production from a societal perspective, which cannot be captured in the quality 
off life measure ..."24 , i.e. they belong in the numerator for being difficult to measure, 
ignoringg the possibility of a trade-off. 

Wee conclude that the position of non-health outcome in CUA is unlikely to be sol-
vedd as long as the debate on the interpretation of CUA and the societal perspective con-
tinues.25,26 6 

8.6.. Conclusion 

Althoughh non-health outcomes are diffcult to define, it is likely that a class of non-
healthh outcomes exists. Non-health outcomes may be relevant in individual and socie-
tall decision making, which supports their inclusion in cost-effectiveness or cost-utility 
analysis.. From a theoretical point of view, the 'projection* of non-health outcomes on 
health-relatedd outcome (i.e. 'morbidity-mortality'-space) may be preferable though this 
dependss in part on the interpretation of the cost-utility ratio and counterarguments are 
available.. Whether they should belong in the numerator, alongside the costs, or in the 
denominator,, alongside the health effects, remains an issue. In the meanwhile empiri-
call research may provide more evidence as to which valuation technique(s) is (are) 
appropriate. . 
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Abstract t 

Objectives:Objectives: To assess women's preferences and willingness to pay (WTP) for domiciliary 
andd in-hospital antenatal fetal monitoring, two modalities with equal clinical outcome. 

Design:Design: Survey study. High-risk (HR) and low-risk (LR) pregnant women were asked 
too evaluate trade-offs between the preferred modality including a co-payment versus 
thee alternative modality without co-payment. 

Setting:Setting: Teaching hospital (HR) and four community midwife practices (LR). 
Participants:Participants: 116 HR women under surveillance of obstetricians and 302 uncompli-

catedd LR women attended by community midwives. Inclusion criteria: age > 18, under-
standd Dutch, gestational age < 26 weeks, cardiotocography not indicated. 

MainMain outcome measures: Preferred modality and WTP, i.e. the maximum amount 
onee is willing to pay for the preferred modality before one shifts preference. 

Results:Results: 56% of the HR and 71% of the LR women preferred domiciliary monitoring 
(p=o.oi).. In women preferring domiciliary monitoring, 75% of the HR and 84% of the LR 
womenn shifted preference when the payment was raised. In those preferring in-hospi-
tall monitoring, preferences were stronger (p < 0.01): only 38% of the HR and 57% of the 
LRR women shifted preference. Median WTP was much higher in women preferring in-
hospitall monitoring (Euro 668 vs. Euro 128, p < 0.01). 

Conclusions:Conclusions: The majority of women prefers domiciliary monitoring but the minority 
preferringg in-hospital monitoring values the 'non-health' outcome of that strategy con-
siderablyy higher. Obstetric care may benefit from free choice, with or without co-pay-
ments. . 
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Introduction n 

Alternativee clinical strategies are usually compared in terms of their effect on patients* 
health.. Health outcomes conventionally include aspects of morbidity (health-related 
qualityy of life) and mortality (life years). Decision making for patients and society is evi-
dentt if all health outcomes unambiguously favor one strategy. Decision making is less 
straightforwardd if morbidity and mortality outcomes are inconsistent across strategies, 
orr if other aspects, unrelated to morbidity and mortality per se, are prominent. 

Conflictss between life years and quality of life can be solved with so-called com-
poundd health outcome measures, combining morbidity and mortality into one summary 
measuree (e.g. QALYs).1 No such strategy exists to solve conflicts between health out-
comess and outcomes other than health. Yet studies in antenatal screening,2-3 abortion* 
andd treatment setting*'6 have demonstrated the existence and relevance of outcomes 
otherr than morbidity or mortality. These 'non-health' outcomes (or 'process utilities'7) 
aree usually managed with a conditional approach: 'non-health' outcomes are conside-
redd in decision making only if the health outcomes are equivalent. 

Ass an alternative approach, we propose obtaining valuations for 'non-health' out-
comess using conventional preference ratings and the willingness to pay (WTP) method. 
Thee provision of either domiciliary or in-hospital antenatal fetal monitoring for high-risk 
pregnanciess serves as illustration. Clinical outcome between these options does not 
differ,8*99 disqualifying health outcome as the sole basis for decision making. Domiciliary 
monitoring,, however, is less costly.10-11 First we have assessed women's preferences for 
domiciliaryy and in-hospital monitoring on a categorical scale. Next we have evaluated 
women'ss willingness to pay for the preferred monitoring strategy, i.e. we have meas-
uredd the value of the 'non-health' outcomes in monetary terms. Applying the WTP 
methodd opens opportunities to incorporate the results in cost-effectiveness analysis. 

Patientss and methods 

StudyStudy groups 
Betweenn April and November 1998, two groups of pregnant women were invited for par-
ticipation:: high-risk pregnant women under surveillance of an obstetrician in a teaching 
hospitall and low-risk pregnant women regularly attended in four independent commu-
nityy midwife practices of which one is hospital based. Included were women aged 18 or 
olderr who could understand Dutch, and whose gestational age was less than 26 weeks. 
Excludedd were women who considered abortion, women with psychiatric disorders, and 
pregnanciess with uncertain vital status. Women were not eligible for cardiotocography-
basedd fetal monitoring. 

Questionnaires Questionnaires 
Participantss received a two-part questionnaire. In Part I, sociodemographic characte-
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risticss and obstetric history were recorded. Next women were asked which monitoring 
modalityy they initially would prefer (domiciliary monitoring, in-hospital monitoring, 
indifferent)) and to indicate their strength of preference ('definitely', 'probably', or 'pos-
sibly').. As decision support, detailed information was given on high-risk pregnancies, 
fetall monitoring, and the consequences of each modality. Women were also informed 
thatt expected neonatal outcome would be equal irrespective of the monitoring moda-
lityy selected.8-9 

Partt II contained 27 trade-off type WTP-questions. (Appendix A displays a typical 
example.)) Each question presented two juxtaposed 'vignettes', one for domiciliary and 
onee for in-hospital monitoring. Each 'vignette' was described by three key characteris-
tics:: the duration of fetal monitoring (4,8, or 17 days), the perceived (disadvantages of 
thee respective monitoring modalities (as presented in Part I), and a specified amount to 
payy per diem (Euro 1; 2; 3.50; 7; 11; 18; 27; 38; and 57; originally presented in Dutch 
currency).. The total amount to pay (duration of monitoring x amount to pay per diem, 
rangingg from Euro 4 to Euro 964) was added. The payment was presented as being part 
off the initially preferred modality whereas the non-preferred option was always free of 
charge.. Subsequently, women were asked to evaluate the presented 'vignettes' and to 
selectt the preferred option and the strength of preference. 

Thee total amount to pay represents the 'price' for obtaining (or adhering to) the pre-
ferredd modality. We expected women to balance this price against the perceived addi-
tionall value of the preferred modality. We assumed that women would eventually shift 
preference,, or reduce the strength of preference, when the total amount to pay was rai-
sedd successively. 

Low-riskk women received the self-administered questionnaire at an antenatal visit. 
Forr logistic reasons, high-risk women received the questionnaire by mail. Women who 
didd not return the questionnaires within 14 days were reminded once. 

Analysis Analysis 
Forr each individual woman, we determined the (maximum) amount to pay at which eit-
herr she became indifferent or before she shifted preference between the originally pre-
ferredd modality including the payment and the initially non-preferred modality without 
payment.. Initial preference and strength of preference were compared. Survival analy-
siss was used to describe the proportion of women who adhered to the initially prefer-
redd modality when the payment was raised. Here 'survival* means adherence to the ini-
tiall preference, 'event' is the shift of preference, and 'time to event' is the payment at 
whichh women shift preference. In addition, strength of preference and WTP were com-
paredd conditional on the initial preference (domiciliary vs. in-hospital monitoring). 
Potentiall determinants of WTP were investigated with Cox regression. 

Comparisonss were made with Student's t-test for continuous variables, %2 test for 
categoricall variables and the log rank test for differences in WTP. A two-tailed p < 0.05 
iss considered statistically significant. 
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Results s 

Participants Participants 
Onee hundred ninety eligible high-risk women and 415 eligible low-risk women received 
thee questionnaires. Fifteen high-risk women (7.9%) and 32 low-risk women (7.7%) 

Characteristic c 

Maternall age, mean (SD) 
Parity* * 

0 0 
1 1 
>2 2 

Ethnicc background 
Caucasean,, Dutch 
Other r 

Previouslyy hospitalized 
Duee to pregnancy or childbirtht 
Forr other reasons* 

Cesareann section/instrumental delivery 
inn obstetric historyt 
Householdd income§ 

<< Euro 860 
Euroo 860 - < Euro 1,250 
Euroo 1,250 - < Euro 1,815 
Euroo 1,815 - < Euro 2,270 
>> Euro 2,270 
Unavailable e 

High-riskk indication^ 
Partuss immaturus/praematurus 
Perinatall mortality 
Neonatall complication postpartum 
Cesareann section 
Twins/triples s 
Maternall complication postpartum 
Other r 

High-riskk women 
(nn = 116) 

31.88 (10.3) 

433 (37%) 
566 (48%) 

177 d5%) 

922 (79%) 
244 (21%) 

555 (48%) 
333 (29%) 

355 (30%) 

6 (( 5%) 
99 ( 8%) 

166 (14%) 
244 (21%) 

333 (28%) 
288 (24%) 

400 (35%) 
355 (31%) 
5(4%) ) 

277 (23%) 
233 (20%) 
266 (23%) 

677 (59%) 

Low-riskk women 
(nn = 302) 

2944 (52) 

1888 (63%) 

799 (27%) 
311 (10%) 

2833 (94%) 
199 ( 6%) 

666 (22%) 
488 (16%) 

277 ( 9%) 

7 (2%) ) 

277 ( 9%) 
633 (21%) 

711 (24%) 
944 (31%) 
400 (13%) 

n.a. . 

Significance e 

P=0.02 2 

pp < 0.001 

pp < 0.001 

pp < 0.001 

p=o.oo3 3 

pp < 0.001 

p=o.048 8 

** Unknown in 4 low-risk women. 
tt Unknown in 1 high-risk woman and 1 low-risk woman. 
** Unknown in 1 high-risk woman. 
§§ Monthly income net of taxes. 
HH Number of women with high-risk indication. One woman can have more than one high-risk indication. 

Tablee 1. Characteristics of participating pregnant women. Values are number of 
womenn (percentage) unless stated otherwise 
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Preferredd modality Strengthh of preference High-riskk women 
(nn = 116) n (%) 

Low-riskk women 
(nn = 302) n (%) 

Inn the hospital 

Indifferent t 
Domiciliary y 

Definitely y 

Probably y 

Possibly y 

Possibly y 

Probably y 

Definitely y 

255 (21.6%) 

200 (17.2%) 

5(4-3%) ) 
1(0.9%) ) 

i i ( 9 . 5 % ) ) 
388 (32.8%) 

166 (13.8%) 

388 (12.6%) 

377 (12.3%) 

122 (4.0%) 

1(0.3%) ) 

29(9-6%) ) 

1399 (46.0%) 

466 (15.2%) 

'' when no amount to pay is asked. 

Tablee 2. Initial preferences for domiciliary and in-hospital antenatal fetal monitoring* 

200 0 
11 r 
4000 600 

Willingnesss to pay (Euro) 

8 0 0 0 1000 0 

Kaplan-Meierr plots of (a) 50 high-risk women versus 87 low-risk women who initially prefer in-hospital 
monitoringg (log rank test, p=o.o35), and (b) 65 high-risk women versus 214 low-risk women who initially 
preferr domiciliary monitoring (log rank test, p=o.2i). Vertical axis represents the proportion of women who 
adheree to the initially preferred modality, horizontal axis displays the amount to pay to maintain the initially 
preferredd strategy (range Euro 0 to Euro 964). 

Figuree i(a). Willingness to pay for in-hopital monitoring 

17' ' 
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declinedd participation. Fifty-nine high-risk women (31.1%) and 81 low-risk women 
(19.5%)) did not respond. Eventually data were available for 116 high-risk women 
(responsee rate: 61.1%) and 302 low-risk women (response rate: 72.8%). 

Thee observed differences between the high-risk and low-risk women (see Table 1) 
aree the result of risk selection in the Dutch obstetric system. As expected, low-risk 
womenn were younger, more often first-pregnant, and their previous pregnancies, if any, 
weree more often uncomplicated. 

Preferences Preferences 
Tablee 2 shows women's initial preferences. Two-third (66.7% [279/418D of the women 
preferredd domiciliary monitoring. Domiciliary monitoring was more frequently preferred 
amongg low-risk than among high-risk women (70.9% [214/302] vs. 56.0% [65/116], 
p=o.oo5). . 

Womenn who preferred in-hospital monitoring had stronger preferences: 46.0% 
[63/137]] rated 'definitely' and 41.6% [57/137] 'probably' as strength of preference, ver-
suss 22.2% [62/279] and 63.4% [177/279], respectively, among the women preferring 

1,0 0 

o o 
E E 
£• • 
ra ra 

E E o o 

£ £ 

E E o o 
S S 

t t o o o. . 
e e 

Q--

.77 -

,6,6 -

.55 -

.44 -

.33 -

.11 -

0,0 0 

Highh risk 

Loww risk 

(b) ) 

T T I I 
4000 600 

Willingnesss to pay (Euro) 

800 0 

Rguree i(b). Willingness to pay for domiciliary monitoring 
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domiciliaryy monitoring (p < o.ooi). Within these two preference groups, the strength of 
preferencee did not differ between the high-risk and low-risk women. 

PreferencePreference shift and WTP 
Figuree 1 (a) and (b) show the proportion of women (vertical axis) who adhere to the ini-
tiallyy preferred modality when the amount to pay (horizontal axis) was raised. Of the 
womenn who initially preferred in-hospital monitoring, 50.4% eventually shifted prefe-
rencee (median WTP Euro 668,95% confidence interval (CI): [Euro 614 to Euro 772]) whe-
reass 81.8% of the women who preferred domiciliary monitoring shifted preference 
(mediann WTP Euro 128,95% CI: [Euro 110 to Euro 147D (p < 0.001). 

Amongg the women who initially preferred in-hospital monitoring (see Figure 1 (a)), 
38.0%% of the high-risk women (median WTP Euro 964) and 57.5% of the low-risk women 
(mediann WTP Euro 633, 95% CI: [Euro 324 to Euro 941D shifted preference (p=o.035). 
Off the women initially preferring domiciliary monitoring (see Figure 1 (b)), 75.4% of the 
high-riskk women (median WTP Euro 128, 95% CI: [Euro 25 to Euro 231D and 83.6% of 
thee low-risk women (median WTP Euro 128,95% CI: [Euro 113 to Euro 143D shifted pre-
ferencee (p=o.2i). Clearly, low-risk women were more willing to shift preference than 
high-riskk women if in-hospital monitoring was preferred. But they were equally inclined 
too shift preference if domiciliary monitoring was preferred. 

StrengthStrength of preference and WTP 
Significantt determinants of WTP were initial preference (p < 0.001), strength of prefe-
rencee (p=o.oo2) and health insurance type (p < 0.001), a proxy of income. Risk status 
wass influential but not significant (p=o.o6o). Figure 2 shows the median WTP by 
strengthh of preference and risk status. Adjusted for initial preference and risk status, 
womenn with stronger preferences were willing to pay considerably more. 

Discussion n 

Wee obtained women's preferences and willingness to pay (WTP) for two monitoring 
modalitiess with equal clinical outcome - domiciliary and in-hospital monitoring. Two-
thirdd of the women preferred domiciliary monitoring but the minority preferring in-hos-
pitall monitoring was substantial and their preferences were more deliberate. The wil-
lingnesss to shift preference was clearly asymmetric: low-risk women and women 
preferringg domiciliary monitoring were far more willing to accept the alternative moda-
lityy than high-risk women and women preferring in-hospital monitoring. Consequently, 
high-riskk women and women initially preferring in-hospital monitoring shifted prefe-
rencee at significantly higher payments than low-risks and women preferring domiciliary 
monitoring.. Hence, 'non-health' outcomes are valued differently. Apparently, women 
assignn higher values to feelings of safety (in-hospital) than to convenience (at home). 
Severall methodological choices may have affected our results. Starting point bias 

h*:<ir h*:<ir 
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2 2 
3 3 

800 0 

6000 _ 

SS 400 

II High risk 

Loww risk 

K B B — ^ — — 

-2 2 - 1 0 1 1 

Initiall preference 

Mediann willingness to pay (WTP, in Euro) of 116 high-risk women and 302 low-risk women by initial 
preferencee (definitely in-hospital (-3), probably in-hospital (-2), possibly in-hospital (-1), indifferent (o), 
possiblyy domiciliary (i), probably domiciliary (2), and definitely domiciliary (3)). 

Figuree 2. Median WTP by strength of preference and risk status 

(resultss being sensitive to the first payment offered12-13) and sequence order bias (pay-
mentss increasing continuously) may exist. It is unlikely that these can explainn the con-
sistentlyy large differences in preference shift and WTP as the first payment and the 
orderingg of payments were identical in each preference group. Similarly our 'piecemeal' 
approachh (gradually increasing payments) may have induced over-adherence to the ini-
tiallyy preferred modality and overestimated WTP values compared to randomly ordered 
payments.. Payments truncated at Euro 964 underestimate mean WTP, particularly 
amongg high-risks and women preferring in-hospital monitoring, but leave median WTP 
unaffected.. The WTP values are reasonable for Dutch households. Moreover, the asso-
ciationn between stronger preferences and higher WTP in each risk group supports the 
validityy of our findings. 

Interestingly,, women expressed clear preferences for one particular monitoring stra-
tegyy despite the absence of differences in expected clinical outcome. These preferen-
cess must be based on aspects other than morbidity or mortality. Our study therefore 
demonstratess that 'non-health' outcomes ('process utilities') indeed exist7 and that 
patientss may consider these in decision making. 

Essentiallyy three options are available to incorporate these results into health policy 
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setting.. Firstly, only domiciliary monitoring is provided because of its proven effi-
ciency,10,111 in-hospital monitoring being only accessible if medically indicated. As 
patientt preferences for in-hospital monitoring are ignored, this approach is essentially 
conditional:: preferences are subordinate to clinical effectiveness and costs. 

Secondly,, both modalities are made available without co-payment, allowing indivi-
dualizedd decision making for reasons of principle or because of the equality in expec-
tedd health outcomes.14'15 Tailor-made care obviously recognizes patient preferences 
andd the existence of 'non-health' aspects but disregards the efficiency-loss (the cost-
reductionn foregone) when women select in-hospital monitoring. This approach is again 
conditional:: costs are now hierarchically subordinate to clinical effectiveness and 'non-
health'' outcome. 

Finally,, women may select either modality but in-hospital monitoring-the least effi-
cientt option - is only accessible against a co-payment which (partially) covers the cost 
reductionn foregone. In this unconditional approach increased efficiency is reconciled 
withh patient preferences. 

Althoughh cost-effectiveness analysis supports the first option, the heterogeneity of 
preferencess and the much higher WTP for in-hospital monitoring, covering one-third of 
thee full cost increase,11 encourage the latter two options. The inclusion of patient pre-
ferencess into monitoring guidelines may therefore be defended. In view of the recent 
experimentss on obstetric care provided in out-of-hospital settings in the United King-
domm and abroad,16'18 the measurement of'non-health' outcomes may be highly relevant 
too individual and societal decision making. 
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Appendixx A. The willingness to pay questionnaire 

Beloww we present an example of a trade-off type WTP question for a pregnant woman 
whoo has to be monitored antenatally for eight days and who initially prefers domici-
liaryy monitoring. The trade off consists of weighing eight days in domiciliary monito-
ringg including a co-payment of Euro 1 per diem (total amount Euro 8) against eight 
dayss in in-hospital monitoring without any payment. 

'Iff antenatal fetal monitoring unexpectedly should be necessary in your current preg-
nancy,, which of the two options presented below would you choose, considering your 
personall situation and preferences?' 

IN-HOSPITAL L 

•• You stay in antenatal fetal monito
ringg for 8 days. 

•• You stay in the hospital, including 
alll the associated advantages and 
disadvantages. . 

•• You pay nothing. 

DOMICILIARY Y 

•• You stay in antenatal fetal monito
ringg for 8 days. 

•• You stay at home, including all the 
associatedd advantages and disad
vantages. . 

•• You pay Euro l per diem (total 
amountt Euro 8). 

Definitely y 

4 4 
IN-HOSPITALL D 

Probably y 

4 4 

• • 

Possiblyy NO Possibly 
PREFERENCE E 

>kk •*• 4* 

DD D D 

Probably y 

4 4 
D D 

Definitely y 

4 4 
DD C DOMICILIARY Y 
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Abstract t 

Alternativee clinical strategies not only produce health outcomes but also deliver out-
comess other than morbidity and mortality ('non-health' outcomes). We quantified the 
extentt to which women were prepared to accept neonatal health risks in order to retain 
thee 'non-health' outcomes of the initially preferred strategy. 411 pregnant women were 
askedd to indicate the preferred monitoring modality (domiciliary, in-hospital) and the 
strengthh of preference, assuming a 16% adverse neonatal health risk equal for both 
modalities.. Next, we increased the neonatal risk associated with the initially preferred 
modalityy stepwise up to 24%, leaving the risk of the initially non-preferred modality 
unchanged.. Most women (59%) initially preferred domiciliary monitoring but the 
womenn preferring in-hospital monitoring had stronger preferences (p < 0.01). Eventu-
allyy 65% of the women preferring domiciliary monitoring shifted preference in response 
too increased health risks as compared to only 28% of the women preferring in-hospital 
monitoringg (p < 0.01). Most women are willing to accept a temporary health disadvan-
tagee to retain the 'non-health' benefits of the preferred option but the extent differs 
considerablyy between women. Implications of large inter-woman variability, prior pref-
erencess and asymmetric safety perceptions are discussed in view of randomized clini-
call trials and policy setting. 
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Introduction n 

Thee comparison of health outcomes is the generally accepted method to evaluate 
mutuallyy exclusive clinical strategies. The preferred clinical strategy usually coincides 
withh the strategy that delivers the largest health benefit. That strategy is relatively easy 
too determine if only one (clinical) outcome measure is used or if multiple outcome 
measuress are all in favor of one strategy. 

Usingg health outcomes to determine the preferred clinical strategy is difficult to 
achievee in two specific situations. Firstly, the health benefit is difficult to quantify if not 
alll of the multiple health outcome measures recommend one strategy. For example, 
surgeryy to treat laryngeal cancer contributes to survival whereas radiotherapy improves 
morbidityy and health-related quality of life.1 Such 'contradictory' outcomes can be rec-
onciledd if weights or valuations are assigned to the various health states and strategies 
aree evaluated in terms of a composite health outcome measure, e.g. quality-adjusted 
lifee expectancy.2 The strategy producing the largest quantity of the composite health 
outcomee is the preferred one. 

Decisionss are also complex if the health outcomes between strategies do not differ. 
Theree is no consensus on how the preferred strategy should then be identified. Health 
economistss have suggested that the preferred strategy equals the one with the lowest 
costss (cost-minimization analysis).3*4 Others have recommended the use of patient 
preferences:: each patient may decide upon the preferred strategy whenever any strong 
medicall motivation for either strategy is lacking.5-6 Studies in antenatal care/-8 treat-
mentt setting?-10 and abortion11 have shown that aspects other than morbidity and mor-
talityy may exist and actually be applied in medical decisions. These so-called 'non-
health'' outcomes7 or 'process utilities'12 are most prominent when the health outcomes 
doo not differ between strategies. If they exist when health outcomes are equal, then 
theyy must also exist when health outcomes actually do differ - although their relative 
importancee may vary. 

Inn this study, we have adopted the second perspective and have evaluated women's 
preferencess for domiciliary and in-hospital antenatal fetal monitoring. Neonatal out-
comee and the mode of delivery do not differ between these strategies13,14 but women's 
preferencess differ considerably.15 First we have assessed women's preferences for 
domiciliaryy and in-hospital monitoring in case neonatal outcome (the health outcome 
measure)) does not differ between these options. Next we have evaluated their prefer-
encess after stepwise differences in neonatal outcome had been introduced. Whether or 
nott women changed preference was interpreted as their willingness to make trade-offs 
betweenn 'non-health' outcome and neonatal health outcome. 



Patientss and methods 

StudyStudy groups 
Betweenn April and November 1998, 190 high-risk pregnant women who had been 
referredd to secondary care for routine obstetric attendance by obstetricians (teaching 
hospital)) and 415 low-risk pregnant women under regular surveillance of primary care 
communityy midwives (four midwife practices) were invited to participate. All women 
hadd to fulfill the following inclusion criteria: at least 18 years old, read and understand 
Dutch,, and gestational age 26 weeks or less. Excluded were women who consulted a 
midwifee or obstetrician without being pregnant, women who considered abortion, 
womenn with psychiatric disease, and pregnancies of uncertain vitality. None of the 
womenn at study entry received antenatal fetal monitoring (cardiotocography and sur-
veillance).. Fifteen high-risk women (7.9%) and 32 low-risk women (7.7%) declined par-
ticipation.. Sixty-one high-risk women (32.1%) and 86 low-risk women (20.7%) did not 
respond.. Eventually, 114 high-risk women and 297 low-risk women responded to the 
questionnairess (response rates: 60.0% vs. 71.6%, respectively). 

Tablee 1 shows the characteristics of the women who responded. Low-risk women 
weree on average slightly younger, they were often first pregnant, and they had more fre-
quentlyy uncomplicated previous pregnancies. The observed differences between the 
high-riskk and low-risk groups are the result of the Dutch two-tier obstetric system, 
whichh is based on the selection of obstetric risks.16 

Questionnaire Questionnaire 
Alll participating women received a questionnaire consisting of two parts. In Part I, 
womenn were asked to report the socioeconomic and demographic characteristics and 
thee obstetric history. Next women were asked which monitoring modality they initially 
wouldd prefer (i.e. domiciliary or in-hospital monitoring) and to indicate the strength of 
preferencee (i.e. 'definitely', 'probably', 'possibly'). To aid decision making, women were 
informedd exhaustively on the significance and the consequences of a high-risk preg-
nancyy and fetal monitoring as well as on the characteristics and implications of the 
domiciliaryy and in-hospital modalities. Moreover, women were explicitly informed that 
inn 16 out of 100 high-risk pregnancies (i.e. 16%) "... the baby's health at childbirth is 
temporarilyy less favorable. After a while these babies usually are just as healthy as 
otherr babies." The risk estimate, obtained from another study,14»16 was quantified as 
thee proportion of infants who were hospitalized at the neonatal ward or NICU for at 
leastt 4 days; this background information was not disclosed to the women. The 16% 
baselinee risk was assumed to be equal for both monitoring modalities.13*14 

Inn Part II of the questionnaire, 18 health risk trade-off questions were presented. 
(Appendixx A shows an example.) Each trade-off question consisted of two pre-defined 
monitoringg scenarios presented in two juxtaposed 'vignettes*, one for domiciliary mon-
itoringg and one for in-hospital monitoring. Each 'vignette' described a monitoring sce-
narioo by three key characteristics: the neonatal health risk involved (17%, 18%, 19%, 
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Characteristic c 

Maternall age, mean (SD) 
Parity* * 

o o 
l l 

> 2 2 

Ethnicc background 
Caucasean,, Dutch 
Other r 

Previouslyy hospitalized 
Duee to pregnancy or childbirtht 
Forr other reasons 

Cesareann section/instrumental delivery 
inn obstetric historyt 
Educationall level* 

Primary y 
Secondary/highh school 
College/university y 

High-riskk indication 
Partuss immaturus/prematurus 
Perinatall mortality 
Neonatall complication postpartum 
Cesareann section 
Twins/triples s 
Maternall complication postpartum 
Other r 

High-riskk women 
(n=ii4) ) 

32.99 (5-i) 

433 (38%) 
544 (47%) 
177 (15%) 

900 (79%) 
244 (21%) 

544 (48%) 

333 (29%) 

355 (31%) 

3 (( 3%) 
633 (56%) 
477 (42%) 

400 (35%) 
355 (31%) 

5 (( 4%) 
266 (23%) 
233 (20%) 
266 (23%) 
66(58%) ) 

Low-riskk women 
(n-297) ) 

2977 (43) 

1866 (63%) 
766 (26%) 
311 (11%) 

2800 (94%) 

177 ( 6%) 

655 (22%) 
488 (16%) 

277 ( 9%) 

uu ( 4%) 
1844 (62%) 

1022 (34%) 
n.a. . 

Significance e 

pp < 0.001 

pp < 0.001 

pp < 0.001 

pp < 0.001 

p=o.oo3 3 

pp < 0.001 

p=o.37 7 

** Missing in 4 low-risk women. 
tt Missing in 1 high-risk woman and 1 low-risk woman. 
** Missing in 1 high-risk woman. 
111 Number of women with high-risk indication. One woman can have more than one high-risk indication. 

Tablee 1. Baseline characteristics 

20%,, 22% and 24%), the length of stay in fetal monitoring (4, 8, or 17 days), and the 
perceivedd (disadvantages of each monitoring modality (referring to Part I of the ques-
tionnaire).. The neonatal health risk in the vignettes was described as follows: "In 17 out 
off 100 high-risk pregnancies, the baby's health at childbirth is temporarily less favor-
able."" Women were asked to evaluate the presented vignettes, to select the preferred 
optionn (domiciliary monitoring, in-hospital monitoring, indifferent) and to indicate the 
strengthh of preference ('definitely', 'probably', 'possibly'). All 18 trade-offs were evalu-
atedd in this way. 

Thee increased (> 16%) neonatal health risk was always part of the initially preferred 
modality.. The 16% 'baseline' neonatal health risk was always part of the initially non-



IBIIIfSIl l 

preferredd option and remained unchanged throughout the procedure. Consequently we 
createdd a differential neonatal health risk, disadvantageous to the initially preferred 
modality,, which represented the implicit 'price' a woman had to accept to obtain or 
adheree to the initially preferred modality. Women had to balance that 'price' against the 
perceivedd value of the 'non-health' benefit of that modality. We assumed that women 
wouldd eventually shift preference, or reduce the strength of preference, when the 
neonatall health risk attached to the preferred modality was increased successively 
fromm 17% to 24%. The primary outcome was the maximum acceptable neonatal health 
riskk at which a woman was indifferent between the originally preferred modality at an 
increasedd neonatal risk versus the initially non-preferred modality at the 16% 'baseline' 
neonatall risk. 

Thee participating low-risk women received the questionnaires including an intro-
ductoryy tetter, an information leaflet and a postage-free envelope from their midwife at 
ann antenatal visit. For logistic reasons, thee high-risk women received the questionnaires 
byy mail. The questionnaires were fully identical in each group. Questionnaires had to be 
returnedd within 14 days. Women who did not return the questionnaires in time were 
remindedd once. 

Analysis Analysis 
Firstly,, we compared the initially preferred modality and strength of preference between 
low-riskk and high-risk women. Secondly, we determined the maximum neonatal risk a 
womann was willing to accept before (or at which) she shifted preference. Survival analy-
siss was used to describe the proportion of women who adhered to the originally pre-
ferredd monitoring modality when the neonatal health risk associated with that modal-
ityy was increased stepwise. The shift of preference was defined as 'event'. Thirdly, we 
examinedd the association between the strength of preference and the maximum accept-
ablee neonatal risk and compared that relation for each preference group (domiciliary vs. 
in-hospital).. The effect of co-variables on the maximum acceptable neonatal risk was 
evaluatedd with Cox proportional hazards regression using the initially preferred modal-
ityy as strata. As the results proved highly identical for 4, 8, and 17 days in monitoring, 
wee only present the results for 8 days. 

Statisticall comparisons were made using Student's f-test for continuous variables, 
X22 for categorical variables, and the log rank test for differences in survival. A two-tailed 
pp < 0.05 was considered statistically significant. 

Results s 

Preferences Preferences 
Tablee 2 presents women's initial preferences at the baseline neonatal health risk of 
16%.. Fifty-nine percent (59.1% [243/411D of the women preferred domiciliary monitor-
ing.. The domiciliary monitoring modality was more frequently preferred among low-risk 
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womenn than among high-risk women (66.0% [196/297] vs. 41.2% [47/114], p < 0.001). 
Off the women who preferred in-hospital monitoring, 48.8% [81/166] rated 'defi-

nitely'' as strength of preference, 38.0% [63/166] 'probably' and 13.3% [22/166] 'possi-
bly'' as strength of preference. These proportions were 18.1% [44/243], 63.4% [154/243] 
andd 18.5% [45/243], respectively, among the women who preferred domiciliary moni-
toring.. Hence, preferences were generally stronger if in-hospital monitoring was pre-
ferredd (p < 0.001). There was no significant effect of maternal risk status on strength of 
preferencee within each preference group. 

Preferredd modality Strength of preference High-risk women Low-risk women 
(n=U4)) (n=297) 
nn (%) n (%) 

Definitelyy 37 (32.5%) 44(14.8%) 
Probablyy 21 (18.4%) 42 (14.1%) 
Possiblyy 9 ( 7.9%) 13 ( 4.4%) 

22 ( 0.7%) 
Possiblyy 9 ( 7-9%) 36 (12.1%) 
Probablyy 28 (24.6%) 126 (42,4%) 
Definitelyy 10 ( 8.8%) 34 (11.4%) 

** At the 'baseline' neonatal health risk of 16%, equal for both monitoring modalities. 

Tablee 2. Initial preferences for domiciliary and in-hospital antenatal fetal monitoring* 

PreferencePreference shift and neonatal risk 
Figuree i(a) shows the percentage of women who adhered to the initially preferred 
modalityy (vertical axis) when the neonatal health risk was raised stepwise from 16% up 
too the maximum of 24% (horizontal axis). Eventually, 27.7% of the women who initially 
preferredd in-hospital monitoring shifted preference (median risk: 24%, 95% confidence 
intervall (CI): [-]). Among the women who initially preferred domiciliary monitoring, 
65.0%% eventually shifted preference (median risk: 20%, 95% CI: [19.5% to 20.5%D-
Womenn who preferred domiciliary monitoring shifted preference at significantly lower 
neonatall health risks Oog rank, p < 0.001). 

Figuree i(b) and Figure i(c) display the percentage of high-risk and low-risk women pre-
ferringg in-hospital monitoring and domiciliary monitoring, respectively, who adhere to 
thee originally preferred modality when the neonatal health risk is increased. Among the 
womenn who initially preferred in-hospital monitoring (see Figure 1(b)), 19.4% of the 
high-riskk women (median risk: 24%, 95% Cl: [-D and 33.3% of the low-risk women 
(mediann risk: 24%, 95% CI: [-]) shifted preference (high-risk vs. low-risk, log rank, 
p=o.o45).. In contrast, of the women initially preferring domiciliary monitoring (see Fig-
uree 1(c)), 59.6% of the high-risk women (median risk: 20%, 95% CI: [18.7% to 2i.3%D 

Inn the hospital 

Indifferent t 
Domiciliary y 
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Kaplan-Meierr plots of (a) 166 pregnant women who initially prefer in-hospital monitoring and 243 pregnant 
womenn who initially prefer domiciliary monitoring (in-hospital vs. domiciliary, log rank test, p < 0.001); 
(b)) 67 high-risk women and 99 low-risk women who initially prefer in-hospital monitoring (high-risk vs. low-
risk,, log rank test, p=o.o45); and (c) 47 high-risk women and 196 low-risk women who initially prefer domi
ciliaryy monitoring (high-risk vs. low-risk, log rank test, p=o.67). The vertical axis represents the proportion 
off women who adhere to the initially preferred modality, the horizontal axis displays the maximum neonatal 
healthh risk (range: 16% to 24%) that is accepted to maintain the initially preferred modality. Values at 24% 
aree censored. 

Figuree 1. Proportion of women adhering to the preferred modality 

andd 66.3% of the low-risk women (median risk: 20%, 95% CI: [19.5% to 20.5%]) even
tuallyy shifted preference (high-risk vs. low-risk, log rank, p=o.67). Obviously, when the 
neonatall health risk was raised, women who preferred domiciliary monitoring were 
moree eager to shift preference and willing to accept the alternative (i.e. in-hospital 
monitoring)) than the women preferring in-hospital monitoring. Irrespective of the ini
tiallyy preferred monitoring modality, low-risk women were slightly more inclined to shift 
preferencee than high-risk women but the overall effect of maternal risk was not signifi
cantt (p = 0.13). 

18 8 
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Strengthh of preference 

Firstt quartile and median maximum acceptable neonatal health risk (in %) of 114 high-risk women and 297 
low-riskk women by initially preferred monitoring modality and strength of preference (definitely in-hospital 
(-3),, probably in-hospital (-2), possibly in-hospital (-1), indifferent (0), possibly domiciliary (1), probably 
domiciliaryy (2), and definitely domiciliary (3)). Values at 24% are censored. 

Figuree 2. Maximum acceptable neonatal risk by strength of preference 

StrengthStrength of preference and neonatal risk 
Figuree 2 displays the relations between the maximum acceptable neonatal risk 
(expressedd as first quartile and median), the initially preferred monitoring modality and 
thee associated strength of preference. The only significant co-variables of the maximum 
acceptablee neonatal risk were the initally preferred modality (p < 0.001) and strength of 
preferencee (p < 0.001) (Cox regression), the neonatal risk being higher the stronger the 
preferencee ('probably' vs. 'possibly', p=o.oi6; and 'definitely' vs. 'possibly', p < 0.001). 
Neitherr maternal obstetric risk (p=o.i3) nor the interaction effect between maternal 
obstetricc risk and initially preferred modality (p=o.is) were significant. The association 
betweenn stronger preferences and higher maximum acceptable neonatal risks supports 
thee validity of the method. 

Discussion n 

Wee collected women's preferences for domiciliary and in-hospital monitoring - two 
modalitiess with equal health outcome but considerably different 'non-health' out-
comes.. At the 'baseline' neonatal health risk (16%), equal for both modalities, the 

188 8 
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majorityy of women (59%) preferred domiciliary monitoring but the women preferring in-
hospitall monitoring had stronger preferences. To quantify women's initial preferences, 
wee stepwise increased the neonatal health risk associated with the initially preferred 
modality,, leaving the neonatal health risk of the alternative option unaltered. At the 
maximumm neonatal health risk (24%), 65% of the women preferring domiciliary moni-
toringg were willing to accept in-hospital monitoring whereas only 28% of the women 
preferringg in-hospital monitoring were prepared to shift to the alternative option. For 
aboutt half of the women, the 'non-health' benefit of the initally preferred strategy out-
weightedd the disutility of a temporary perinatal health disadvantage over the range of 
riskss we considered. 

Itt is possible that the women did not take the hypothetical neonatal health risk 
descriptionn seriously. Temporary (as opposed to permanent) health risks may have 
causedd mitigated responses or even insensitivity to the risks presented. Maybe the 
women,, being in early pregnancy, had difficulty imagining perinatal complications as 
theirr perceptions of antenatal care may be more vivid than future postnatal care. It is 
equallyy possible that the women misinterpreted the valuation elicitation procedure. We 
usedd small, stepwise, unidirectional (only increasing, never decreasing) changes in 
healthh risks. 'Finite sensibility' and/or adaption to only marginally upward adjusted 
riskss may have increased over-adherence to the initially preferred modality and possi-
blyy response shift. However, the consistent pattern of responses in about half of the 
womenn suggests that the trade-offs were understood well. 

Surprisingly,, the women in either preference group responded highly asymmetrical 
too the increasing risks. One would expect the women preferring in-hospital monitoring 
too be sensitive to small risk differences because they predominantly selected that 
modalityy for safety reasons.15 Experiments show that the actual weight applied in deci-
sionss is generally lower than the objectively stated probability17 but this can hardly 
explainn the observed asymmetry. We hold the asymmetric perceptions of 'subjective 
safety'' responsible for the asymmetry in responses. Women preferring domiciliary mon-
itoringg could easily imagine that in-hospital monitoring is safer when domiciliary moni-
toringg becomes more risky. In contrast, women preferring in-hospital monitoring may 
havee found it difficult to imagine that domiciliary monitoring could actually be safer 
thann in-hospital monitoring despite the former modality was objectively presented as 
safer.. An alternative explanation that needs further investigation is psychological: 
womenn who select in-hospital monitoring rely on the continuity of clinical care while 
womenn preferring domiciliary monitoring are more self-confident and autonomous. 
Regardlesss the exact explanation, women in both preference groups were averse to 
healthh risks irrespective of maternal risk status or experience of previous pregnancy 
(parity).. Apparently, women appreciate the safety of the hospital setting but they differ 
regardingg the relative value of the home setting. 

Ourr group of women, not eligible for fetal monitoring at inclusion, showed clear 
priorr preferences for either one of the monitoring strategies. If these women would be 
enrolledd in a randomized clinical trial comparing domiciliary and in-hospital monitoring, 



priorr preferences could easily result in selective participation (women preferring domi-
ciliaryy monitoring being over-represented among trial participants) and selective drop-
outt (women randomized to the non-preferred modality). Prior preferences may there-
foree reduce the external validity of clinical trials.15,18 Moreover, prior preferences also 
limitt the internal validity of clinical trials if prior preferences bias clinical outcome mea-
surement,, as some studies have shown.19-20 In that case, the measurement of prior pref-
erencess before treatment assignment and, in addition to intention-to-treat analysis, a 
subgroupp analysis according to prior preference may be recommended to quantify that 
effect.20-21 1 

Thee large variability in preferences and the strong effect of subjective safety con-
frontt us with a complex balance between individual desirability and societal preference. 
Domiciliaryy monitoring may be regarded the preferred modality from the societal per-
spectivee for being de-medicalizing and cost-reducing.22 Setting monitoring policy in this 
wayy obviously neglects the loss of perceived safety in women who prefer in-hospital 
monitoring.. In contrast, the considerable variability in preferences supports the use of 
patientt preferences in antenatal monitoring decisions. A monitoring guideline that 
allowss individualized decision making may be defended if the cost reduction of domi-
ciliaryy monitoring is less decisive than the loss in perceived safety resulting from a rigid, 
thoughh efficient, monitoring policy. Patient preferences may also be recommended to 
acknowledgee subjective feelings of safety for principle reasons: patients are entitled to 
safetyy and physicians act from a safety perspective. However, it is unclear if society 
shouldd acknowledge the existence of strong subjective safety perceptions if objective 
healthh risk differences are actually absent. Alternatively, tailored information and sup-
portt may help bridge the gap between subjective safety and objective risks. 

Wee conclude that women appreciate 'non-health' outcomes and that most women 
aree willing to accept less favorable neonatal health in order to retain these 'non-health' 
benefits.. Health care providers should be aware of substantial, well-motivated, minor-
ityy groups with clear prior preferences and consider differential health policies. As such, 
thee measurement and valuation of'non-health' outcomes provides a valuable extension 
too the comparison of clinical outcomes and to conventional cost-effectiveness analysis. 
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Appendixx A. The trade-off questionnaire 

Beloww we display an example of the trade-off question characteristic for a pregnant 
womann who has to be monitored antenatally for eight days and who initially prefers 
domiciliaryy monitoring. The trade-off consists of weighing the preferred domiciliary 
monitoringg modality producing a temporarily less favorable neonatal health in 17% of 
alll high-risk pregnancies, against the initially non-preferred in-hospital monitoring 
modalityy which produces a temporarily less favorable neonatal health in only 16% of all 
high-riskk pregnancies 

'Iff antenatal fetal monitoring unexpectedly should be necessary in your current preg-
nancy,, which of the two options presented below would you choose, considering your 
personall situation and preferences?' 

IN-HOSPITAL L 

•• In 16 out of 100 high-risk pregnan
cies,, the baby's health at childbirth 
iss temporarily less favorable. 

•• You stay in antenatal fetal monito
ringg for 8 days. 

•• You stay in the hospital, including 
alll the associated advantages and 
disadvantages. . 

DOMICILIARY Y 

•• In 17 out of 100 high-risk pregnan
cies,, the baby's health at childbirth 
iss temporarily less favorable. 

•• You stay in antenatal fetal monito
ringg for 8 days. 

•• You stay at home, including all the 
associatedd advantages and dis
advantages. . 

Definitely y 

i i 
IN-HOSPITALL D 

Probably y 

i i 
D D 

Possiblyy NO Possibly 
PREFERENCE E 

•4** 4' 4' 

DD D D 

Probably y 

1 1 
D D 

Definitely y 

i i 
aa D DOMICILIARY Y 
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SUMMARYY AND GENERAL DISCUSSION 

Inn this thesis, we have evaluated an obstetric program on de-institutionalized care, viz. 
thee introduction of domiciliary antenatal fetal monitoring as compared to conventional 
in-hospitall antenatal fetal monitoring in a selected group of high-risk pregnant women. 
De-institutionalizationn is the transfer of the location where health care is provided from 
highlyy specialized medical settings to medically less structured settings. We have 
appliedd de-institutionalization to obstetric care, an area in the Dutch health care system 
inn which preferably non-clinical care is provided whereas other countries would con-
siderr routine clinical care. 

Thiss chapter consists of two parts. In the first part, section u . i , the study results are 
summarizedd and put in perspective with the incentives to de-institutionalized care 
(technicall feasibility, effectiveness, efficiency, quality of care, individualization of care, 
andd de-medicalization). The remainder of this chapter, section 11.2, is devoted to the 
generall discussion. Several methodological aspects from this thesis are discussed in 
sectionn 11.2.1, whereas aspects of the implementation of domiciliary monitoring and its 
placee in obstetric care are addressed in section 11.2.2. 

11.11 Summary 

Chapterr 1 provides an introduction to de-institutionalization and an overview of exper-
imentss on cardiotocography-assisted domiciliary antenatal fetal monitoring. Domicil-
iaryy monitoring has been tried in pregnancies at risk for preterm labor and birth, preg-
nanciess complicated by pretabor preterm rupture of membranes (PPROM), and in 
pregnanciess at risk for fetal distress. The first application has shown that domiciliary 
monitoringg is not effective in preventing preterm delivery. The second application is 
lackingg firm evidence on the equivalence of neonatal outcome (low statistical power) 
andd only few women are eligible for this mode of monitoring. Studies from the third cat-
egory,, antenatal monitoring for fetal distress, show that domiciliary monitoring is feasi-
blee and acceptable to the pregnant women. Safety, i.e. the equivalence of neonatal out-
come,, is established convincingly in only one study.1 No firm evidence exists on 
cost-effectiveness,, women's preferences, maternal health-related quality of life, quality 
off care or effectss on the social environment. 

Thiss thesis addresses the evaluation of domiciliary monitoring of pregnancies at risk for 
fetall distress. Our aim was to answer the following five questions. 

1.1. Is domiciliary monitoring effective?Is domiciliary monitoring feasible? 

Thee feasibility of domiciliary antenatal fetal monitoring and its effectiveness as com-
paredd to in-hospital monitoring have been evaluated in Chapter 2, 3 and 4. High-risk 
pregnantt women, all with an indication for clinical surveillance (antenatal fetal CT6-
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monitoringg and hospitalization), were invited to participate in a randomized controlled 
trial.. Women allocated to in-hospital monitoring were admitted to the hospital and 
receivedd care under standard arrangements: daily fetal heart rate monitoring, daily 
measurementt of blood pressure and additional care if necessary. Women to whom 
domiciliaryy monitoring had been assigned were visited daily at home by a research mid-
wife.. Fetal heart rates were recorded for at least 30 min. (Oxford Sonicaid System 8000, 
aa computerized system for antenatal fetal heart rate registration and analysis) and 
bloodd pressure was measured. Fetal heart rates were stored digitally and sent by 
modemm to the hospital were the traces were computer-analyzed, printed and reviewed 
byy an obstetrician. Women monitored at home had to visit the outpatient department 
oncee a week for routine surveillance. If necessary, additional care such as labtests or 
ultrasoundd examination was given. All women should deliver in the hospital. Fetal sur-
veillancee did not include intrapartum monitoring. 

Inn Chapter 2, safety is evaluated in terms of perinatal morbidity. The primary outcome 
wass Prechtl's neonatal neurological optimality score, a proxy for long-term outcome. At 
leastt 150 women were needed to test a clinically relevant difference of two points in 
meann (SD 4.3) Prechtl scores (two-tailed a = 0.05, i-p = 0.80, equivalence design). The 
assignmentt of monitoring strategy occurred by computerized block-randomization 
stratifiedd for gestational age (< 37,37-<42, > 42 weeks). Of the 174 eligible women, 24 
womenn declined study participation and 150 were randomized to in-hospital monitoring 
(n=74)) or domiciliary monitoring (n=76). There was one case of perinatal mortality in 
eachh group. Both cases were not considered attributable to the study. Prechtl's opti-
malityy score (median 59), the proportion of optimals (Prechtl score > 58; 49 (67%) in 
thee in-hospital group versus 53 (71%) infants in the domiciliary group) and the sec-
ondaryy outcomes (incidence of complications, obstetric interventions at labor, birth 
weight,, gestational age at delivery, and maternal and neonatal admission rates) did not 
differr significantly. We conclude that domiciliary fetal monitoring is as safe as in-hospi-
tall monitoring. Obstetric and fetal outcome are not affected if in-hospital monitoring is 
replacedd with domiciliary monitoring. 

Chapterr 2 also allows the evaluation of the feasibility of domiciliary monitoring. Domi-
ciliaryy monitoring is highly accepted: only 24 (14%) of the eligible women declined trial 
participation.. Technical problems with data transmission occurred twice. In one case, 
thee monitoring equipment had a technical defect that was solved easily. In the other 
case,, a woman's telephone did not function appropriately. Professional care was avail-
ablee 24 hours per day and 7 days per week (the monitoring team during office hours, 
thee obstetrician on catl at out-of-office hours). Information exchange between care-
giverss occurred without problems. The GP and community midwife were informed at 
inclusion.. During domiciliary monitoring, all information was accessible to the care-
giverss in a daily log at the women's home. As far as we know, women largely complied 
too bed rest if advised. Of the 76 women allocated to domiciliary monitoring, 23 (31%) 
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weree hospitalized antenatally, without delay, for intensive surveillance, mostly because 
off ominous fetal heart rates (n=i6). All women delivered in the hospital except one 
womann randomized to in-hospital monitoring who delivered at home in the night before 
hospitalization.. There were no problems with transportation from the home to the hos-
pital.. We conclude that domiciliary monitoring in our group of high-risk women is feasi-
ble. . 

Inn Chapter 3, the inter-observer variability of Prechtl scores is evaluated to validate the 
observedd equivalence of Prechtl scores. Two well-trained observers independently per-
formedd Prechtl's neurological examination in 21 fullterm healthy neurological normal 
newborns.. The interclass correlation coefficient was 0.31. Kappa for optimality was only 
0.19.. A systematic difference of 1.3 points existed between the two observers. We con-
cludee that Prechtl's optimality concept is a valid tool for measuring neonatal health out-
comee but due to interobserver variability, only differences of at least two points are con-
sideredd clinically relevant. 

Inn Chapter 4, we evaluated maternal health outcomes in high-risk women antenatally 
(att study entry) and at 8 weeks after the delivery. Health status was measured as 
genericc health-related quality of life (RAND SF36) and social support (Social Expe-
riencess Questionnaire). We used two reference groups to compare health outcomes: 
low-riskk pregnant women and a reference group of United States women aged 18-44. 
Antenatall health, particularly physical health, of low-risk and high-risk women was con-
siderablyy lower compared to the US reference group; being pregnant has a negative 
effectt on maternal health status. Antenatal mental health and physical health were less 
favorablee in high-risk women than in low-risk women (p < 0.05). After the delivery, phys-
icall health had improved considerably in all groups but mental health was still lower in 
high-riskk women than in low-risk women (p < 0.01). Within the high-risk group, domicil-
iaryy and in-hospital monitored women had equivalent physical health but mental health 
wass consistently superior among in-hospital monitored women. This may be due to a 
responsee shift. Alternatively, in-hospital women may have felt more reassured about 
theirr condition as compared to home-monitored women. A complete mental recovery 
presumablyy takes more time than a physical recovery. We conclude that maternal health 
outcomee is not adversely affected if in-hospital monitoring is replaced with domiciliary 
monitoring. . 

2.2. Is domiciliary fetal monitoring efficient? Does it contribute to cost containment? 

Thee economic efficiency (cost-effectiveness) of domiciliary fetal monitoring has been 
evaluatedd in Chapters. As neonatal and maternal outcome did not differ between domi-
ciliaryy and in-hospital monitoring, economic outcome was equal to the cost difference 
betweenn the strategies. The median length of the antenatal period (8.0 days) was equal 
betweenn the strategies. In the in-hospital-monitoring group, 14 women were discharged 
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antenatallyy and re-hospitalized at the onset of the delivery. In the domiciliary monitor-
ingg group, 24 women were hospitalized antenatally for increased surveillance. Seven of 
themm were also discharged antenatally; they continued domiciliary monitoring. The in-
hospital-monitoringg group spent on average 9.3 days in the hospital and 2.9 days at 
home.. Women in the domiciliary monitoring group spent on average 1.9 days in the hos-
pitall and 9.3 days at home. The mean (SD) antenatal costs per woman were $3558 
($2841)) in the in-hospital monitoring group and $1521 ($1459) in the domiciliary moni-
toredd group, producing a $2037 antenatal cost difference (p < 0.001). Cost-shifting 
(antenatall cost decrease at the expense of increased costs of delivery and post partum 
costs)) did not occur. We conclude that domiciliary monitoring is not only safe, it is also 
moree efficient as it reduces costs by one half, and de-medicalizing. Domiciliary moni-
toringg is therefore preferred to in-hospital monitoring. 

3.. Does domiciliary monitoring influence continuity of care? 

Inn Chapter 6, the effects of domiciliary and in-hospital monitoring on the primary family 
caregiverr have been evaluated. Family burden was measured with an ad hoc question-
nairee in terms of changed household activities and, attendance, worries, professional 
caregivers'' attitudes, caregiver's health status, the impact on caregiver's own life, and 
effectss on children. Family burden in a group of low-risk pregnant women was used as 
reference.. Psychometric properties of the questionnaire were acceptable (Cronbach's 
aa = 0.87). The family caregivers of low-risk women reported better health, fewer wor-
ries,, and less burden of professional caregivers' attitudes than the caregivers of the 
high-riskk women. Within the high-risk group, differences in family burden between the 
domiciliaryy and in-hospital group were absent. Adjusted for co-variables, the informal 
caregiverss of in-hospital monitored women reported slightly less favorable health 
(p=o.i2)) and a higher burden on children (p=o.o2). The role of burden and rewards of 
informall family care in individual and societal decision making is discussed. We con-
cludee that the family burden of domiciliary fetal monitoring does not exceed the family 
burdenn of in-hospital monitoring. 

4.4. Does domiciliary monitoring allow for individualization of care; what is the the balance 
ofof individualization and efficiency as viewed from the woman's perspective? 

Whereass Chapter 5 supports domiciliary monitoring as the societally preferred option, 
thee room for individualization of care is evaluated in Chapter 7. At 6-8 weeks after the de-
livery,, women from both monitoring groups were asked to assign one valuation to the al-
locatedd (i.e. actually experienced) strategy and one valuation to the strategy not allo-
catedd (0-10 visual analogue scale). Both groups valued domiciliary monitoring on aver-
agee higher than in-hospital monitoring (7.9 vs. 4.7 in the domiciliary group, and 7.1 vs. 
6.22 in the in-hospital group). The valuations of domiciliary monitoring did not differ by al-
locatedd strategy (7.9 vs. 7.1). In-hospital monitoring, however, was valued lower by the 
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womenn allocated to domiciliary monitoring (4.7 vs. 6.2, p=o.o2). 67% of the women pre-
ferredd domiciliary monitoring, 28% preferred in-hospital monitoring and 5% was indif-
ferent.. Although the majority prefers domiciliary monitoring and domiciliary monitored 
womenn have stronger preferences for that modality, these results are probably affected 
byy selective participation (an over-representation of women preferring domiciliary mon-
itoring),, selective response (an over-representation of women in the domiciliary group) 
andd asymmetric treatment experience. The substantial variability in individual valua-
tionss supports individualized decision making. The clinical study design is responsible 
inn part for biased valuations as selective participation and asymmetric treatment expe-
riencee are typical of randomized clinical trials in which patients hold prior preferences 
andd the preferred strategy can only be obtained through trial participation. 

Chapterr 8 displays a theoretical framework on the meaning and measurement of 
'non-health** outcomes. Chapter 7 has shown that women have preferences for either 
strategyy although health outcomes are equal. Preferences must therefore be based on 
'non-health'' outcomes or so-called 'process utilities'. 'Non-health' outcomes are con-
ventionallyy not incorporated in cost-effectiveness analysis or clinical evalutions, never-
thelesss their role in decision making may be important and we believe there is no the-
oreticall objection to exclude them. Besides measurement, we discuss several options 
ass to how 'non-health' outcomes may be incorporated in cost-effectiveness analysis. 
Eitherr they may be incorporated in the costs-side (in which case they should be mea-
suredd in terms of money) or they may be included in health effects-side (in which case 
theyy should be measured in terms of the respective health effects). Both options have 
beenn tried in Chapters 9 and 10. 

Inn Chapter 9, we have quantified the value of the 'non-health' outcomes associated with 
thee individually preferred monitoring modality using the willingness to pay (WTP) 
method.. Firstly, high-risk women and low-risk women were asked which modality they 
wouldd prefer. Next, they were asked to evaluate 27 trade-offs: the preferred modality 
includingg a pre-defined payment (raised stepwise from f 10 to ƒ 2125) versus the initially 
non-preferredd modality without payment. Women were asked to indicate the preferred 
optionn (domiciliary, in-hospital, indifferent) and the strength of preference (definitely, 
probably,, possibly). Of the participants, 67% preferred domiciliary monitoring but 
womenn preferring in-hospital monitoring reported stronger preferences (p < 0.01). After 
thee payment had been raised, 50% of the women initially preferring in-hospital moni-
toringg shifted preference as compared to 82% of the women preferring domiciliary mon-
itoringg (p < 0.01). As a result, median WTP was much higher in the women who preferred 
in-hospitall monitoring (f1472 vs. ƒ283). We conclude, firstly, that the majority of 
womenn prefers domiciliary monitoring but the minority preferring in-hospital monitor-
ingg has stronger preferences and considerably higher WTP. This finding supports a 'flex-
ible'' monitoring policy in which individual women may select the preferred strategy. 
Secondly,, 'non-health' outcomes exist, they can be measured, and women consider 
themm in decision-making. 



Comparedd to Chapter 9, Chapter 10 shows an alternative approach to the valuation of 
'non-health'' outcomes. Firstly, we asked high-risk and low-risk women to indicate which 
monitoringg modality they initially would prefer, assuming a 16% temporary adverse 
neonatall risk, equal for both monitoring modalities. Next, they were asked to evaluate 
aa sequence of trade-offs: the preferred modality at an increased (> 16%) adverse 
neonatall risk (increased stepwise from 17% to 24%) versus the initially non-preferred 
optionn at a constant 16% risk. Again women were asked to indicate the preferred option 
andd its strength of preference. Of the participants, 59% preferred domiciliary monitor-
ing.. Preferences were stronger if in-hospital monitoring was preferred. After the adverse 
neonatall risk had been increased, only 28% of the women preferring in-hospital moni-
toringg were willing to accept domiciliary monitoring; of the women preferring domicil-
iaryy monitoring, 65% was prepared to accept in-hospital monitoring. Consequently, the 
mediann acceptable risk was higher in the in-hospital preference group (24% vs. 20%). 
Thee response asymmetry may be explained by asymmetric risk perceptions or by psy-
chologicall differences between groups. Although the women in both groups are risk 
averse,, most of them are prepared to accept a temporary health disadvantage, but the 
extentt differs considerably between groups. We conclude that different perceptions of 
thee balance between safety and home benefits could support individualized care. 

Inn conclusion, domiciliary antenatal fetal monitoring for a selected group of high-risk 
pregnanciess is feasible, safe in terms of neonatal outcomes and very likely for maternal 
healthh outcome as well, efficient in economic terms, and preferred by the majority of 
pregnantt women. Nevertheless, a substantial minority of women (30% to 40%) still 
preferss in-hospital care, probably because of the perceived safety. Therefore the imple-
mentationn of domiciliary fetal monitoring in the obstetric system may be recommended. 
Individuall choice with or without co-payment may be considered. 

11.22 General discussion 

11.2.11 Methodological aspects 

Inn this section we present some general findings with respect to the methodologies 
appliedd in this thesis. The first section below discusses the outcome definition and the 
problemss associated with description and statistical testing in case different outcomes 
existt that are difficult to rank or to relate to each other. The second section is about one 
particularr class of outcome which appeared to be relevant in decision making but which 
iss conventionally not included in health outcome evaluations: 'non-health' outcomes or 
'processs utilities' (as opposed to conventional 'health outcome' utilities). The topic of 
thiss section is how to adapt the economic evaluation framework as an aid to societal 
decisionn making in order to include these non-health outcomes. The final section is 
devotedd to individual rather than societal decision making and the way how preference 
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measurementt can aid of individualized decision making. The conceptual and practical 
approachh in this thesis appeared complex; in particular the 'correct', 'representative' 
patientt appeared difficult to identify. 

l.l. Outcome in obstetrics 

Inn our study, the primary outcome measure was the neonate's health status, viz. the 
Prechtll score as a short term proxy of neurological and, ultimately, developmental out-
come.. The primary outcome was part of a more complex design in which multiple out-
comee measures existed. Initially, we tested the Prechtl scores and conditional on that 
resultt we tested maternal health status while an (underpowered) check was carried out 
forr neonatal mortality. Hence, the multiple outcome framework showed at least two dif-
ficulties: : 

1.. Morbidity and other effects play a role, apart from mortality; 
2.. Both the mother as well as the child are separate stakeholders of outcome, a sit-

uationn characteristic for obstetrics. 

Inn fact, the definition of outcome we applied was even broader as we included the 
effectss on the most significant family caregiver (family burden). From a general point of 
view,, two options are available to combine heterogeneous outcome aspects (see I ) and 
multiplee patients or stakeholders (see 2) if a comprehensive evaluation is the purpose. 
Onee option is to weight multiple aspects or stakeholders in terms of one composite 
measure.. A conditional analysis is the other option. 

Weightingg implies the application of some aggregation rule. Regarding multiple 
outcomes,, the trade-off between morbidity and mortality (i.e. the QALY-approach and 
itss variants2) is a well-known example. The sum of QALYs can be interpreted as a com-
positee measure of outcome. Regarding multiple stakeholders, we are not aware of an 
explicitt weighting procedure other than group decision making. 

Thee second option, conditional analysis, implies the definition of a hierarchical set 
off comparisons with one outcome being compared at a time. If the first outcome com-
parisonn gives no clear difference, the second outcome measure is evaluated, and so on. 
Inn the context of clinical evaluations, such a hierarchy is available and indeed we have 
appliedd a conditional analysis to overcome the multiple outcome/multiple stakeholder 
problem:: mortality overrules morbidity unless mortality risks can s'afely be ignored or 
unlesss morbidity is very severe. A hierarchy for multiple stakeholders is also available: 
thee mother's interests prevail over the child's unless infringement of her interests is 
unlikelyy or negligible, and the interests of the family are subordinate to the interests of 
thee child. 

Thee conditional analysis we applied closely resembles the conditions imposed by 
clinicall practice. In other cases, however, one might prefer a QALY-like approach to com-
binee outcome aspects within one stakeholder or an alternative hierarchy of outcomes 
inn the conditional analysis. For example, in a recent study on severe pre-



eclampsia/HELLPP treatment, the equivalence of maternal outcome is determined first, 
beforee the child's outcome and family burden are assessed. In this case the high preva-
lencee of severe maternal morbidity justifies its primacy. 

2.. Non-health outcomes 

Apartt from the design to manage the health outcomes of multiple stakeholders, we also 
definedd and measured the non-health outcomes for the pregnant women. These non-
healthh outcomes were thought of as an additional outcome alongside conventional 
mortalityy and morbidity measures. Table 1 presents the general evaluation format for 
evaluationss in obstetric care. It may easily be adapted to accommodate the needs of 
otherr clinical settings or special contexts. 

Patient/Stakeholder r 

Pregnantt woman/mother 
Fetus/infant t 
Familyy ('significant others') 

Healthh outcome 
Mortalityy Morbidity 

Non-healthh outcome 

Tablee 1. The general format for evaluations in obstetric care 

Ourr primary aim was to investigate as to how to account for these non-health outcomes 
inn the context of economic evaluation (cost-effectiveness analysis, cost-utility analysis). 
Ass this issue emerges in many health care evaluations as well, we here discuss some of 
thee theoretical and practical findings (see Chapter 8 for details) on the concept and 
measurementt of non-health outcomes. 

Thee discussion on non-health outcomes requires a view on the context of economic 
evaluationn and cost-utility analysis (CUA) as its most prevalent framework. The aim of 
CUAA is to support (not: replace) societal decision making on alternative health care 
options.. More precisely, the decision to be supported in its most simple form is the 
choicee between two mutually exclusive options A and B for a circumscribed patient 
group.. A secondary aim is to achieve goal-oriented efficiency across many such medical 
choices.. The ideal is to compose an optimal health care insurance package which does 
nott exclude health care below a defined efficiency threshold (a quantified cost-utility 
ratio)) and roughly excludes all options above that treshold. 

Thee dominant tool to arrive in QALYtopia is CUA, an adaptation of the cost benefit 
framework,, an accepted model to evaluate allocative efficiency. The adaptation is 
embodiedd in the definition and valuation of health outcome. In CUA, health outcome is 
definedd and valued in terms of QALYs (based on mortality and health-related quality of 
life)) and not in monetary terms. Consequently, the cost-utility ratio (unit: incremental 



SUMMARYY AND GENERAL DISCUSSION 

costss per QALY gained) is the universal measure of efficiency. Obviously, not all factors 
thatt in reality influence societal decision making are accounted for in CUA (e.g. ethical 
considerations,, equal access, convenience, patient preferences). Although their impor-
tancee for decision making has been acknowledged, sofar these additional factorss have 
havee been ignored in CUA. 
Att least three options seem to exist to incorporate non-health outcomes in decision 
making: : 
-- to treat non-health outcomes as an investment, a (negative) cost to be valued; in 

thatt case we should consequently try to 'project' non-health outcomes on the costs, 
thee inclusion of productivity losses as indirect costs in CUA may support this view; 

-- to treat non-health outcome as something like a health benefit; consequently we 
shouldd aim to 'project' non-health outcome on the health-related effects (usually 
QALYs); ; 

-- to leave them outside the CUA framework and incorporate them in a conditional 
analysiss which declares the CU-ratio as irrelevant if the non-health outcome exceeds 
somee threshold. This approach mirrors the conditional analysis mentioned above. 
Inn this thesis we have explored the first two approaches. We presented pregnant 

womenn hypothetical choices between two treatment options with relevant non-health 
outcomess for the majority of women. Some favored monitoring at home, others pre-
ferredd monitoring in the hospital, even if we emphasized that the choice would not 
affectt health-related outcome. We experimentally added a disutility which could be cal-
ibratedd to the initially favored option: a financial co-payment to arrive at a monetary 
valuee for the non-health outcomes or, alternatively, a temporary morbidity risk for the 
childd to obtain a health equivalent. By raising the quantity of this disutility which 
womenn had to accept in order to obtain or adhere to the favored option, we tried to 
measuree the co-payment and health risk, respectively, where the valuation of non-
healthh outcomes equalled the hypothetical disutility. To avoid cognitive overload, we 
didd not ask the reverse, viz. offer a compensatory payment or reduced health risk to 
acceptt the initially unfavored option. 

Ourr experiments showed that these two approaches, methods derived from applied 
QALY-measurementt techniques, offered fairly good estimates on the importance of non-
healthh outcomes. Particularly the willingness-to-pay method performed well. However, 
fromm a theoretical point of view, the projection of non-health outcomes on the health-
relatedd effects may be preferable. 

Ass mentioned before, non-health outcomes deserve a position in the CUA-frame-
workk in specific cases. Whether they should be included in the cost-side (valued with 
thee willingness to pay method) or in the health outcome side (i.e. valued using a trade-
offf between health and non-health effects) cannot be concluded at this stage. Regard-
lesss the valuation method, a societal definition of admissable non-health outcomes is 
required.. More empirical research is required to solve the issue on the appropriate val-
uationn technique. 



3.. Individual versus societal preference 

Inn the preceding sections, we elaborated the application and potential modification of 
CUAA to account for some generally accepted non-health outcomes. In this section, we 
returnn to decision making in the clinical setting to advice a specific treatment to a spe-
cificc patient. We reduce this question as to how to find out the patient's preference to 
supportt his/her personal decision, assuming that sufficient information is available and 
cann be communicated effectively. Note that at least two elements differ from societal 
decisionn support. Firstly, the options in the clinical setting are always restricted to 
optionss relevant for that patient and that patient's condition. Considerations on across-
patientss and across-diseases efficiency are irrelevant here. Secondly, within this indi-
vidualizedd context, it may safely be assumed that patients do not consider the costs 
involved,, given the broad health insurance coverage in most Western countries. 

WhyWhy is individual preference measurement relevant? 
Despite,, pehaps, low generalizability of individual patient preferences, the measure-
mentt of patient preferences may be relevant for several reasons. Particularly in the case 
off small differences between health outcomes and in the case of free choice between 
alternativess with unequal health outcomes, this information may be helpful (1) to sup-
portt individualized decision making in the clinical setting, (2) to check patients' accep-
tabilityy of new health care modalities to be implemented, and (3) for capacity planning 
purposes.. The scientific measurement of patients' preferences for these three purposes 
alsoo matches the general policy of acknowledging, more explicitly than before, patients' 
wishess ('tailored care*). Such a participation of patients in decision-making can best be 
supportedd by validly retrieved information on what option a well-informed patient ulti-
matelyy selects, and what factors are decisive for that choice. 

Inn our study, the clinical choice was between antenatal fetal monitoring in the hos-
pitall or at home, two options with negligible differences in clinical outcome of mother 
andd child. Moreover, it could be expected that after the study period free choice would 
bee allowed between these monitoring options, despite the cost differences. (Ironically, 
untill now only the most expensive option is available). An extra argument for us to mea-
suree patients' preferences was mere interest in the actual attitude of pregnant women 
regardingg domiciliary versus in-hospital monitoring, given the dominant view that all 
womenn prefer the own personal home environment for reasons of convenience. Taken 
together,, the measurement and analysis of patients' preferences seemed timely and 
justified. . 

HowHow can patient preferences be measured? 
Generallyy several approaches exist. In our medical context the measurement of 
'revealed'' preference, i.e. the observation of real world decisions and changes of deci-
sionss is not possible: medical choices, like the ones in our study, are irreversible. 
Hence,, we used stated preferences (expressed opinions or hypothetical judgments) 
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instead,, a conventional approach in this situation. Here, we face two conceptually dif-
ferentt approaches, both of which have been covered in this thesis. 

Firstly,, we can define preference as the response on a scaling-task. Mutually exclu-
sivee options are separately presented and a response technique is used to elicit a val-
uationn that represents the 'absolute' strength of preference. The ordering of the result-
ingg valuations is used to establish the ordering in terms of preference: the one with the 
highestt valuation is the preferred option. This approach is applied in Chapter 7. The def-
initionn and consequent operationalization of this approach should be distinguished 
fromm an approach which simultaneously values options by a direct (pairwise) compari-
son. . 

Alternatively,, preference is defined as the response on a choice or trade-off task 
consistingg of mutually exclusive options. Some response technique is applied to elicit 
generall preference and preferably its strength. Here, preference is used to obtain valu-
ations.. This approach has been applied in Chapters 9 and 10. 

WhoWho should be asked for his or her preference ? 
Thee last two decades have shown a shift towards the acknowledgement of the patient 
ass the primary bearer of his own interest (except for some obvious situations). This has 
beenn translated into a dominant role of patients in empirical studies in search of pref-
erencess for treatment options. The general argument in favor of patients themselves as 
thee judge of relevant choices, is that only he/she has full experience, including all diffi-
cultt to document and represent aspects, and only he/she can account for the ultimate 
outcomee (either positive or negative), resulting from the exposure to an option. In all 
ourr studies, preference information was retrieved from what could be regarded as 'rel-
evant'' pregnant women. 

TheThe choice between two monitoring options: the results 
Fromm a scientific point of view, our studies confirm the experiences by others who claim 
thatt under rigorous psychometrical and medical control, respondents (patients, lay-
men,, physicians) can express their instantaneous preference in a reproducible, valid 
way.. Supportive arguments are: feasibility Cow numbers of missing values and with-
drawals),, high consistency across methods within and among respondents and, finaly, 
consistentt relations with known determinants. These findings - see also Chapters 7, 9 
andd 10 - support continued application of preference methods in this class of individu-
alizedd decision support. 

Ourr studies do not allow a firm choice between absolute measurement followed by 
comparisonn (Chapter 7) versus direct comparison providing a relative measurement 
(Chapterss 9 and 10) as within one study both approaches were not compared. The first 
approach,, absolute measurement, is more vulnerable for effects of implicit stimulus-
differences.. Also learning effects are a matter of concern. The advantage of this 
approachh is its convenience when more than two relevant options exist and more gen-
erallyy the vast experience (compared to the other approach) with this type of measure-



ment.. On balance, we prefer the second approach: a direct comparison of the two alter-
nativess on relevant characteristics contributes to a deliberate decision as to whether 
acceptt or reject one alternative and, consequently, reject or accept the alternative 
option. . 

Onee operational choice deserves special consideration. It regards the framing of 
stimuluss or response in terms of* gain' or Moss'. This issue emerges on many occasions. 
Regardingg response, in Chapters 9 we measured preferences by willingness-to-pay for 
thee preferred option. It is uncertain that results would have been the same if we had 
measuredd willingness-to-accept with financial compensation to the non-preferred 
option.. Other studies show asymmetry; a forced co-payment does not equal the com-
pensatoryy payment for the non-preferred option. 

Althoughh we based our stimulus (option) description on the expressed relevance of 
aspectss by high-risk women, the paper and pencil presentation of a stimulus puts some 
limitationn to the comprehensiveness of its content. Therefore, interpretation of results 
alwayss has to consider the non-specified aspects, which experienced patients could 
havee in mind. Future research should explore multi-media like presentations of stimuli. 

AA major finding of our studies was the difficulty in defining the 'right' patient. This 
appearedd to cover two issues. The first issue is the limited own experience of a patient. 
Iss a woman who already lost a child due to intra-uterine death a better respondent than 
aa primiparous woman with uneventful pregnancy in judging the pros and cons of high-
riskk monitoring options? 

Evenn more important is the contrast between the ex ante and ex post preference 
(Chapterr 7). These preferences are not the same; particularly in case of low risk for high 
impactt complications ex post views of the unlucky can deviate strongly from the aver-
agee opinion before and from the 'lucky' opinions. There is no simple way out of this 
problem,, and we still doubt which information should be used in the individualized 
treatmentt case. 

Onee might consider to select a potential patient (somebody who may face the deci-
sion)) rather than one actually facing the decision or one already experiencing the con-
sequencess of a choice. If we compare individual preferences with societal (CEA-based) 
preferences,, then ex post preferences are the more obvious candidate as the CEA cal-
culuss is based on realizations of cost and effects after the treatment. However, it seems 
difficultt to justify from the autonomy principle point of view, to reset the ex ante 
patient'ss preference with information that is available from adapted post treatment 
patients. . 

Ourr experiences point to another problem in using information from randomized 
clinicall trials for future clinical decisions. Respondents and non-respondents most 
likelyy have different preference structures: those participating have different views on 
thee 'subjective' loss involved in receiving the non-preferred option (a 50% probability in 
ourr case). If the options involved in a randomized clinical trial appear clinically equiva-
lentt and patients afterwards in the usual care setting may freely choose among options, 
thee experiences and preferences of randomized clinical trials patients may not provide 
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aa fair estimate on the average benefits for all patients. Particularly if trials suffer from 
loww accrual rates, or if under current care arrangements only one of the options is avail-
able,, this bias may be substantial. 

ConclusionsConclusions on individual preferences 
Wee think that in current practices (Utrecht, Amsterdam) our study data were and are 
supportivee for individual decisions; they also have shown helpful for the implementa-
tionn of this new home monitoring option and for the planning of monitoring capacity. 

Inn spite of their utility, we regard the acquisition and interpretation of these data 
nott self-evident and straightforward. In particular, the 'right' patient and the 'right' 
momentt are difficult to define. Due to this ambiguity, it will always be easy to cast doubt 
onn results acquired. For this and other reasons, we think individual preference mea-
surementt to be useful but only in addition to conventional clinical outcome measures. 

u.2.22 Aspects of implementation 

l.l. Model of de-institutionalized care 

Mostt studies on domiciliary monitoring have used hospital-based transferred care 
('outreaching')) as the model of de-institutionalization. Specialistic care is provided at 
homee by the hospital but the secondary caregiver remains responsible for the patient 
management.. 'Outreaching' is the obvious choice in the context of an experimental 
studyy in which the obstetrician is responsible for the management of patients who 
wouldd otherwise have been hospitalized. In our study, only two hospital-based 
research-midwivess were involved; primary caregivers (e.g. GPs or community midwives) 
weree informed on indication but did not participate actively. The local home help orga-
nizationn was informed if home help was requested. Continuity of care could therefore 
bee attained easily by thorough information exchange between the monitoring team and 
thee specialist in the hospital. 

Thiss does not imply that 'outreaching' is the preferred model when domiciliary mon-
itoringg is actually implemented. Basically, this depends on who will ultimately be 
responsiblee for the management of high-risk women at home, and who will actually exe-
cutee domiciliary surveillance. As domiciliary monitored woman are still at high-risk, it is 
likelyy that the obstetrician will also remain responsible in the future. 'Combined care at 
home'' and 'outreaching' are therefore the preferred models. 

Thee 'combined care at home'-model in which professionally independent primary 
caregiverss (community midwives) are involved, may need clear tasks and responsibili-
tiess and presumably generates more information exchange and coordination to main-
tainn continuity. Furthermore, the caregiver who executes the surveillance should have 
expertisee on high-risk pregnancies, specialized knowledge of pathologic pregnancies 
withh their clinical expression, and be familiar with the interpretation of cardiotoco-



graphicc traces and labtests. It is uncertain whether community midwives want to be 
involvedd in the care of high-risk women and adopt the expert's role. This might change 
inn the future when collaborative obstetric organizations between primary and sec-
ondaryy care also provide domiciliary monitoring. The 'outreaching'-model, on the other 
hand,, is appealing: responsibilities are clear, the communication lines are short and 
coordinationn overhead is modest. Domiciliary fetal monitoring could then be fit in the 
IndexIndex of Medical and Obstetric Risks, a Dutch nation-wide accepted guide for referrals 
fromm primary to secondary obstetrical care. 

Thee trend to hospital mergers, creating hospitals operating on a regional base offer-
ingg a wide range of specialist care, will be supportive to the implementation of domicil-
iaryy fetal monitoring. However, the concentration of clinical care may increase the travel 
distancee from patient's homes to the hospital, such that domiciliary home care based 
onn clinical 'outreaching' may become unfeasible. This might raise opportunities for the 
'combinedd care at home'-model. 

2.2. Inclusion criteria 

Domiciliaryy monitoring should only be accessible to pregnant women at (high-)risk for 
fetall distress for whom fetal heart rate monitoring is indicated. We included the follow-
ingg high-risk pregnancies in our study (1992): pregnancy-induced hypertension with a 
diastolicc blood pressure < 110 mmHg with or without albuminuria; suspected impaired 
fetall growth after 32 weeks of gestation, confirmed by ultrasonographic biometry; preg-
nanciess complicated with insulin dependent diabetes after 36 weeks of gestation; preg-
nanciess complicated with non-insulin dependent diabetes after 40 weeks of gestation; 
postt term pregnancies (gestational age of at least 42 weeks of gestation); and preg-
nanciess complicated with prelabor preterm rupture of membranes after 33 weeks of 
gestation,, without premature contractions and/or symptoms of infection. 

Duee to new scientific evidence and changing views on clinical surveillance and fetal 
monitoring,, two of these criteria are no longer eligible for antenatal fetal monitoring 
andd bed rest. Nowadays, post term pregnancies and pregnancies complicated with non-
insulinn dependent diabetes after 40 weeks of gestation are no longer hospitalized for 
fetall monitoring. Induction of labor is offered in these pregnancies unless induced labor 
iss unfavorable (technically) or if the pregnant woman explicitly declines induction 
(patient'ss preference). As approximately 40% of the included women fell within these 
criteria,, the cost reduction will be slightly less favorable when domiciliary monitoring is 
implemented. . 

Althoughh professionals more or less agree on the criteria for clinical surveillance 
andd fetal monitoring, these are predominantly determined on empirical grounds. The 
lackk of evidence-based criteria leads to practice variation in the management of preg-
nanciess at high risk for fetal distress. Some clinics prefer a more expectant role, 
otherss adopt a more intervention-oriented approach. Practice variation might hamper 
thee dissemination of domiciliary monitoring on a local/regional scale. 



SUMMARYY AND GENERAL DISCUSSION 

Thee inclusion criteria will probably also change in the future following new scientific 
evidencee or insights. We therefore recommend the evaluation of the management of 
high-riskk pregnancies and the criteria for CTG-based fetal monitoring in order to 
developp national practice guidelines. Unjustified inclusion of pregnancies which other-
wisee would not be monitored in the hospital should be avoided: medicalization is 
increasedd and hospital resources are not saved. 

3.. Domiciliary self-monitoring 

AA variant of domiciliary monitoring, not tried in our study but occasionally applied in 
foreignn studies,3'5 is domiciliary self-monitoring. Such a program could be advanta-
geous:: travelling time and costs and the time a monitoring midwife/nurse spents to 
homee visits are reduced considerably. However, there are potential disadvantages. 
Firstly,, women need to be instructed on the proper handling of the equipment, storage 
andd telephonic transmission of the traces, and this may be problematic. (Dawson et al. 
foundd that 4% of the included women could not be instructed4). Moreover, improper 
instructionn or operation of the equipment might reduce thee quality of the recordings, 
e.g.. signal loss.6,7 Secondly, women may not accept the increased responsibility of 
unsupervisedd self-monitoring, or they may perceive feelings of unsafety when profes-
sionall face-to-face surveillance is absent. 

Wee regard unsupervised self-monitoring as too hazardous at this moment. Appro-
priatee antenatal fetal surveillance of high-risk pregnancies requires more professional 
competencee than only the recording and transmission of fetal heart rates. Home visits 
byy professional caregivers are necessary for the evaluation of clinical signs and symp-
tomss preceding or accompanying fetal or maternal distress. As such, supervised domi-
ciliaryy monitoring is part of the obstetrician's responsibility to provide appropriate 
(qualityy of) care. Although a formal comparison of supervised domiciliary monitoring 
versuss unsupervised self-monitoring is currently absent, we expect that supervised sur-
veillancee enhances support, confidence and feelings of safety. 

4.4. The implementation process 

Thee Dutch Working Group on Research of Quality (WOK) has developed a conceptual 
frameworkk on the implementation of new care modalities, guidelines and organiza-
tionall innovations.8 The framework origins from field work in general practice. Proce-
duress for change are based on the scientific validity of the innovation, reliability of the 
results,, clinical applicability, and acceptance of the innovation in practice. According to 
thee model, implementation consists of four consecutive stages: orientation (caregivers 
andd institutes are informed and confronted with the innovation), insight (understanding 
thee consequences of the innovation and the differences compared to conventional 
care),, acceptance (a positive attitude toward the innovation advances willingness to 
change),, and change (the actual implementation). 
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Ourr study did not correspond with the framework. Within the context of an evidence-
basedd study, the first three stages were taken as one with the selection of a well-
definedd innovation and the organization and conduct of the study. The fourth stage 
(actuall change) did not correspond with the model either. The conduct of the trial in real 
practicee - though protected by financial and legal arrangements of a clinical experi-
mentt - , also implied the exploration of barriers that have to be overcome once the trial 
hass ended. The conduct of a clinical study therefore implies, in a sense, 'pre-imple-
mentation'.. An evidence-based approach may shortcut the four-stage model as imple-
mentationn may already start with the collection of evidence. 

Wee conclude that the WOK model, with its emphasis on attitudinal change, may be 
successfull for innovation in general practice but it seems less appropriate as a general 
frameworkk on professional change. Barriers outside the field of general practice 
deservee elaboration (e.g. legal, professional, insurance), particularly if the innovation 
involvess changes across professions and/or health sectors. As 'pre-implementation' is 
essentiall to discover these barriers, we advocate the use of the research setting as the 
startt of implementation. A potential disadvantage of this approach may be the difficulty 
too reverse changes once the innovation proves to be inferior compared to conventional 
care. . 

ConditionsConditions for implementation 
Beforee domiciliary fetal monitoring can be implemented successfully, several condi-
tionss have to be fulfilled. Regarding the pregnant woman, housing conditions should be 
suitablee with facilities for telecommunication, the woman should be able to have bed 
restt and support of informal caregivers should be available and if necessary profes-
sionall family support should be arranged. 

Thee caregiver's main tasks are the selection and inclusion of women, visiting the 
womenn at home, evaluate maternal health, record and transmit the fetal heart rate 
tracess and evaluate the maternal and fetal condition with the obstetrician in the hospi-
tal.. During office hours the caregiver has to be available for calls and questions of the 
patientss at home, out of office hours the obstetric or delivery department should be 
accessiblee to patients for questions. In hospital capacity should be available if the fetal 
orr maternal condition at home deteriorates. 

Thee number of eligible patients depends on the range of the region referring to the 
hospitall and number of pregnant women referred to the hospital. The number of eligi-
blee women should be large enough to operate efficiently. However, the range of the 
regionn could pose logistic restrictions such as reduction of transport delay in case of 
emergencyy admission and the reach for daily home visits. 

5.. Cost-effectiveness and financial coverage of domiciliary monitoring 

Thee introduction of domiciliary monitoring reduces costs from $3558 to $1521 per 
womann (-57%) (Chapter 5). Here, the cost estimates include all economic resources 
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(personnel,, material and a share of fixed capital equipment and overhead) devoted to 
thee production of health care. The interpretation of the cost reduction is that de-insti-
tutionalizationn releases more (value of) hospital-based resources and means than is 
absorbedd by the implementation of domiciliary monitoring. Two remarks should be 
madee on this result. 
Firstly,, deinstitutionalization in our case is efficient because it produces a net gain. The 
resultingg net release of resources (spare hospital capacity, empty beds) can be devoted 
too other patients who need hospital care more urgently than the high-risk pregnant 
women.. The release of resources would amount to approximately 90-95 antenatal hos-
pitall admissions, and 830 hospital days each year. Neither the health gain associated 
withh treatment of these 'new' patients, nor the increased nursing intensity due to the 
changedd case-mix are included in the cost-effectiveness analysis. Nevertheless, these 
effectss may be relevant when health care providers decide upon the implementation of 
domiciliaryy monitoring. 

Secondly,, regarding finance, the 'value of resources released' as measured by the 
costt reduction may differ from the 'financial means released'. The greater part of the 
'truee economic costs' is embodied in departmental and hospital personnel, facilities, 
equipmentt and overheads. Much of the financial means embodied in these hospital 
resourcess are unaffected if patients - particularly a small group like ours - are de-insti-
tutionalized.. Hence, the incremental financial benefit of substituting high-risk patients 
iss probably low whereas the incremental expense needed to put domiciliary monitoring 
inn operation - probably small-scale with high start-up costs - is likely to be high. This 
situationn obviously complicates de-institutionalization. 

Thiss raises questions as to how to finance new hospital-at-home programs in a 
healthh care system in which financing is predominantly sector-oriented and capacity-
based.. Hospital admissions are an influential budget financing parameter but hospital 
admissionss are not saved as domiciliary monitored women should give birth in the hos-
pital.. In-patient days, however, are saved but the budget financing parameter is negli-
giblee as a source to fund domiciliary monitoring. Currently, there is no official fee to 
reimbursee (short-stay) domiciliary monitoring. Introducing such a fee would increase 
out-of-hospitall budgets without decreasing hospital budgets and therefore violate bud-
get-neutrality.. This questions whether hospital capacity and budgets can be maintained 
att their current level in the longer run. 

Thee implementation of domiciliary care is seriously jeopardized if care is trans-
ferredd from hospital to home but the corresponding financial means are not. The cur-
rentt financing structure and the large share of capacity-based costs in health care pose 
considerablee adverse incentives to the implementation of small-scale de-institutional-
izationn programs, particularly if several health sectors or health care professions are 
involved.99 This contradicts previous recommendations that adverse financial incentives 
shouldd be absent. 



6.. The place of domiciliary fetal monitoring in the obstetric system 

Ourr study shows that there is no contraindication for the implementation of domiciliary 
fetall monitoring. Actual implementation requires the determination of inclusion crite-
ria,, the development of practice guidelines, and the definition of responsibilities 
betweenn caregivers. Antenatal in-hospital surveillance will always co-exist for several 
reasons.. Firstly, selected high-risk pregnancies with an indication for in-hospital sur-
veillancee for safety reasons will not be eligible for domiciliary monitoring. Secondly, 
domiciliaryy monitored women must be hospitalized if the maternal or fetal condition 
deteriorates.. Thirdly, some women will definitely decline domiciliary surveillance. 

Ann alternative to domiciliary monitoring, daily fetal monitoring at the outpatient 
ward,, is currently evaluated at the Academic Medical Center, Amsterdam, The Nether-
lands.. Clinical surveillance is limited to pregnancies at high risk for maternal or fetal dis-
tresss for whom an intervention is expected in the short term. Surveillance of high-risk 
pregnanciess at the outpatient ward is accessible when daily fetal and maternal moni-
toringg are indicated and women are fully mobile. Domiciliary monitoring will be offered 
preferablyy to high-risk pregnancies with an indication for daily fetal and maternal mon-
itoringg who have restricted mobility. Pregnant women with an indication for fetal moni-
toringg in either of these two schemes are followed prospectively to assess satisfaction 
andd quality of care. 

Inn the future, the high-risk status primarily determines whether or not a pregnant 
womann is hospitalized for clinical surveillance. The preferred setting for women eligible 
forr de-institutionalized surveillance, either at home or at the outpatient ward, depends 
onn women's physical mobility. Free choice could be considered if domiciliary monitoring 
iss recommended but the pregnant woman prefers clinical surveillance. A co-payment 
thatt (partially) compensates the increased costs of hospitalization might be asked, sim-
ilarr to low-risk women who prefer to deliver in the hospital (short-stay). 

Co-existencee of the above mentioned modalities will allow individualization of care 
andd contribute to increased patient autonomy and decreased medicalization with room 
forr individual decision making. With the opportunity to reserve expensive clinical sur-
veillancee for the most at risk pregnancies, effectiveness and efficiency of the obstetric 
caree system will increase. 
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Ditt proefschrift gaat over de evaluatie van een verloskundig transmuraal projekt, name-
lijkk antenatale monitoring (cardiotocografie met aanvullende zorg of bewaking) van de 
foetalee conditie bij de zwangere thuis vergeleken met conventionelee foetale monitoring 
tijdenss een ziekenhuisopname, bij een omschreven groep van zwangeren met een ver-
hoogdd risico op foetale nood. In deze evaluatie zijn het klinische en het economische 
perspectieff geïntegreerd. 

Inn Hoofdstuk 1 wordt het concept 'gedeïnstitutionaliseerde zorg' geïntroduceerd, 
gevolgdd door een literatuuroverzicht van een specifieke vorm van de-institutionalise-
ring,, namelijk antenatale monitoring thuis met behulp van cardiotocografie (CTG). 
Monitoringg thuis is toegepast bij zwangeren met een verhoogd risico op (dreigende) 
vroeggeboorte,, bij zwangeren met prematuur gebroken vliezen, en bij zwangeren met 
eenn verhoogd risico op foetale nood. Uit de literatuur blijkt dat vroeggeboorte niet kan 
worden'voorkómenn door thuismonitoring als methode voor vroegtijdige detectie. Voor 
watt betreft het monitoren van zwangeren met prematuur gebroken vliezen is de 
equivalentiee van kind uitkom sten (nog) niet aangetoond door te kleine steekproef-
grootte.. Bovendien komt slechts een bescheiden groep zwangeren voor deze vorm van 
monitoringg in aanmerking. Bij een verhoogd risico op foetale nood blijkt antenatale 
monitoringg in de thuissituatie technisch en organisatorisch haalbaar en wordt ze geac-
cepteerdd door de zwangeren. De veiligheid van monitoring thuis, gemeten naar de equi-
valentiee van de uitkomsten voor het kind is tot op heden slechts in één studie overtui-
gendd aangetoond. Over de doelmatigheid (kosten-effectiviteit), preferenties van de 
zwangeren,, kwaliteit van leven van de moeder, kwaliteit van zorg en eventuele effecten 
opp de sociale omgeving van de zwangere van thuismonitoring is nagenoeg niets 
bekend. . 

Dee haalbaarheid van antenatale foetale monitoring thuis en de effectiviteit ervan ver-
gelekenn met foetale monitoring in het ziekenhuis is door ons empirisch onderzocht en 
beschrevenn in de Hoofdstukken 2,3 en 4. Hoog-risicozwangeren met een indicatie voor 
klinischee bewaking (CTG monitoring en klinische opname) werden uitgenodigd om deel 
tete nemen aan een klinisch vergelijkend onderzoek. Na verkregen toestemming werd 
éénn van beide modaliteiten op basis van toeval toegewezen. Zwangeren aan wie moni-
toringg in het ziekenhuis was toegewezen werden opgenomen en ontvingen regulaire 
ziekenhuiszorg:: dagelijks foetale monitoring en meting van de bloeddruk, indien nodig 
mett aanvullende zorg. Zwangeren aan wie thuismonitoring was toegewezen werden 
elkee dag thuis bezocht door een verloskundige-onderzoeker. De foetale hartactiviteit 
werdd tenminste gedurende 30 minuten geregistreerd (Oxford Sonicaid System 8000, 
eenn gecomputeriseerd systeem for de registratie en analyse van de foetale hartactivi-
teit).. Tevens werd de bloeddruk gemeten. De hartactiviteit werd gedigitaliseerd opge-
slagenn en via een modem naar het ziekenhuis gezonden, waar de hartactiviteit geauto-
matiseerdd geanalyseerd, geprint en door een gynaecoloog beoordeeld werd. 
Zwangerenn die thuis gemonitored werden ontvingen één keer per week een standaard 
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verloskundigee controle op de polikliniek verloskunde. Indien nodig werd aanvullend 
echografischh of laboratoriumonderzoek verricht. Intrapartum monitoring was geen 
onderdeell van de antenatale foetale bewaking. Samengevat: er was dus sprake van een 
vergelijkingg van een standaard tweedelijns modaliteit met een nieuwe transmural 
modaliteit. . 

Inn Hoofdstuk 2 is de veiligheid van monitoring thuis ten opzichte van monitoring in het 
ziekenhuiss onderzocht in termen van perinatale morbiditeit. De primaire uitkomstmaat 
wass Prechtls neurologische optimaliteitsscore, een maat voor de lange termijn uitkomst 
vann het kind. Deelname aan de studie van tenminste 150 hoog-risicozwangeren was 
noodzakelijkk om een klinisch relevant verschil van twee punten in gemiddelde Prechtl-
scoree te kunnen aantonen (equivalentie design). De monitoringstrategie werd toege-
wezenn door computeriseerde blok-randomisatie gestratificeerd voor zwangerschaps-
duurr (< 37,37-<42, fe 42 weken). Vierentwintig van de 174 (14%) hoog-risicozwangeren 
diee in aanmerking kwamen voor het onderzoek wezen deelname af. De overige 150 
zwangerenn werden toegedeeld aan monitoring in het ziekenhuis (n=74) en monitoring 
thuiss (n=76). In beide groepen vond één perinataal sterfgeval plaats; in beide gevallen 
wass een relatie met de studie of met de thuismonitoring niet aannemelijk. De Prechtl-
scoree (mediaan 59), het percentage neurologisch optimale kinderen (Prechtl score * 58; 
499 (67%) in de groep die in het ziekenhuis werd gemonitored versus 53 (71%) kinderen 
inn de groep monitoring thuis) en de secundaire uitkomstmaten (de incidentie van com-
plicaties,, interventies tijdens de bevalling, geboortegewicht, zwangerschapsduur bij de 
bevallingg en het percentage moeders en kinderen dat post partum opgenomen werd) 
verschildenn niet significant tussen beide groepen. Er wordt geconcludeerd dat thuis-
monitoringg net zo veilig is als monitoring in het ziekenhuis. De verloskundige en de 
kinduitkomstenn worden niet geschaad als antenatale monitoring in het ziekenhuis zou 
wordenn vervangen door monitoring thuis. 

Dee haalbaarheid van monitoring thuis kan eveneens beoordeeld worden aan de hand 
vann Hoofdstuk 2. Monitoring thuis wordt in hoge mate geaccepteerd: slechts 24 van de 
1744 (14%) in aanmerking komende zwangeren weigerden deelname aan de studie. 
Tweemaall was er een probleem met de transmissie van de geregistreerde hartactiviteit. 
Inn het ene geval had de monitor een technisch defect dat snel kon worden verholpen. 
Inn het andere geval mislukte de datatransmissie omdat de telefoon van de zwangere 
niett naar behoren functioneerde. Professional zorg was 24 uur per dag en 7 dagen per 
weekk beschikbaar (het monitoring team tijdens kantooruren, de dienstdoende gynae-
coloogg buiten kantooruren). De uitwisseling van informatie gebeurde probleemloos. De 
huisartss en eerstelijns verloskundige werden geïnformeerd bij inclusie. Tijdens de 
monitoringg thuis werd alle informatie geregistreerd in een logboek dat beschikbaar was 
voorr eventuele andere zorgverleners. Voor zover bekend hielden de zwangeren groten-
deelss bedrust indien voorgeschreven of geadviseerd. Van de 76 zwangeren die thuis 
gemonitoredd werden, werden er 23 (31%) antenataal opgenomen, meestal vanwege 



eenn verdacht cardiotocogram (n=i6). Alle zwangeren bevielen in het ziekenhuis, uitge-
zonderdd een zwangere toegewezen aan monitoring in het ziekenhuis die thuis beviel in 
dee nacht voor ziekenhuisopname. Er waren geen problemen met het vervoer van de 
zwangerenn van huis naar het ziekenhuis. Er wordt geconcludeerd dat thuismonitoring 
inn de geïndudeerde groep zwangeren haalbaar is. 

Inn Hoofdstuk 3 is de interobserver variabiliteit van de Prechtl-scores onderzocht om de 
equivalentee Prechtl-scores zoals waargenomen in Hoofdstuk 2 te valideren. Onafhan-
kelijkk van elkaar voerden twee getrainde artsen het Prechtl-onderzoek uit bij 21 a terme 
gezondee kinderen. De interclass corretatiecoëfficiënt was 0,31. De kappa voor optimalï-
teitt bedroeg slechts 0,19. Tussen beide artsen bestond een systematisch verschil van 
1,33 punten. Er wordt geconcludeerd dat het optimaliteitsconcept volgens Prechtl welis-
waarr een valide methode is voor het meten van de neonatale gezondheidstoestand, 
dochh dat door variabiliteit tussen artsen slechts verschillen van tenminste twee punten 
inn Prechtl-score als klinisch relevant kunnen worden beschouwd. Een rol bij deze matig 
technischee kwaliteit speelt het feit dat er tussen de (gezonde) kinderen weinig sprei-
dingg was wat betreft uitkomstgegevens. 

Inn Hoofdstuk 4 is de gezondheidstoestand van zwangeren met een verhoogd risico 
onderzochtt zowel antenataal (bij inclusie) als 8 weken na de bevalling. De gezond-
heidstoestandd werd gemeten in termen van generieke (gezondheidsgerelateerde) kwa-
liteitt van leven (RAND SF36 vragenlijst) en 'social support' (Schaal voor positieve en 
negatievee ervaringen). De gezondheidstoestand van deze groep werd vergeleken met 
diee van laag-risicozwangeren en een referentiegroep van Amerikaanse vrouwen 18-44 
jaar.. Antenataal was de gezondheidstoestand -vooral de lichamelijke gezondheid -van 
zowell laag- als hoog-risicozwangeren aanzienlijk lager dan bij Amerikaanse vrouwen; 
waarschijnlijkk heeft een zwangerschap een negatief effect op de gezondheidstoestand. 
Antenataall was zowel de mentale als de lichamelijke gezondheidstoestand van hoog-
risicoo zwangeren minder gunstig dan die van laag-risico zwangeren (p < 0.05). Na de 
bevallingg verbeterde de lichamelijke gezondheid aanzienlijk in alle groepen zwangeren. 
Vergelekenn met laag-risico zwangeren was de mentale gezondheid van hoog-risico-
zwangerenn nog steeds minder gunstig (p < 0.01). In de hoog-risicogroep was de licha-
melijkee gezondheid van zwangeren die thuis gemonitored waren even goed als die van 
zwangerenn die in het ziekenhuis gemonitored waren. Echter de mentale gezondheid 
wass steeds iets gunstiger bij de zwangeren die gemonitored waren in het ziekenhuis. 
Mogelijkk komt dit door een 'response shift'. De zwangeren die gemonitored waren in 
hett ziekenhuis ervaren hun gezondheidstoestand tijdens opname mogelijk ernstiger. 
Dientengevolgee kan een verhoogde mentale gezondheid gemeten worden, omdat zij 
zichh postpartum beter voelen vergeleken met hun antenatale situatie. Een andere 
redenn kan zijn dat de zwangeren die in het ziekenhuis gemonitored waren meer gerust-
gesteldd waren over hun verhoogde risico vergeleken met vrouwen die thuis waren 
gemonitored.. In ieder geval blijkt dat de mentale gezondheid zich minder snel herstelt 
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dann de lichamelijke gezondheid. Wij concluderen dat de gezondheidsuitkomst van de 
zwangeree niet substantieel negatief zal worden beïnvloed als zwangeren thuis in plaats 
vann in het ziekenhuis gemonitored worden. 

Dee doelmatigheid (kosten-effectiviteit) van thuismonitoring is onderzocht in Hoofdstuk 
5.. Aangezien noch de neonatale gezondheidstoestand noch de gezondheidstoestand 
vann de zwangere verschilt tussen monitoring thuis en monitoring in het ziekenhuis, is 
dee economische uitkomst gelijk aan het kostenverschil tussen beide strategieën. De 
medianee duur van de antenatale periode bedroeg voor beide strategieën 8,0 dagen. In 
gevall van monitoring in het ziekenhuis werden 14 zwangeren antenataal ontslagen en 
laterr weer opgenomen bij het begin van de bevalling. In geval van thuismonitoring wer-
denn 24 zwangeren antenataal opgenomen voor intensieve controle. Zeven van de 24 
zwangerenn werden tevens antenataal ontslagen naarde thuismonitoring. Daardoor ver-
blevenn zwangeren die in het ziekenhuis werden gemonitored gemiddeld 9,3 dagen in 
hett ziekenhuis en 2,9 dagen thuis. Zwangeren die thuis werden gemonitored daarente-
genn verbleven gemiddeld 1,9 dagen in het ziekenhuis en 9,3 dagen thuis. De gemid-
deldee (SD) kosten in de antenatale periode bedroegen $3558 ($2841) per zwangere in 
gevall van ziekenhuismonitoring en $1521 ($1459) per zwangere in geval van thuis-
monitoring,, oftewel een kostenverschil van $2037 per zwangere ten gunste van thuis-
monitoringg (p < 0.001). De verlaging van de kosten in de antenatale periode bleek niet 
tete worden afgewenteld op de kosten van de bevalling of de postnatale fase. Monitoring 
thuiss is dus niet alleen veilig maar ook de-medicaliserend en economisch doelmatig 
aangezienn de kosten worden gehalveerd. Maatschappelijk gezien wordt monitoring 
thuiss dus geprefereerd boven monitoring in het ziekenhuis. 

Inn Hoofdstuk 6 zijn de gevolgen van monitoring thuis respectievelijk in het ziekenhuis 
voorr de belangrijkste mantelzorger onderzocht. De belasting voor de belangrijkste 
mantelzorgerr ('family burden') werd gemeten met een ad-hocc vragenlijst in termen van 
veranderingenn in huishoudelijke activiteiten en aandacht, ongerustheid, de opstelling 
vann professionele hulpverleners, de gezondheidstoestand van de mantelzorger, het 
effectt op het leven van de mantelzorger en de gevolgen voor kinderen. 'Family burden' 
inn een groep van laag-risicozwangeren diende als referentie. De psychometrische 
eigenschappenn van de vragenlijst waren aanvaardbaar (Cronbach's a = 0,87). De man-
telzorgerss van de laag-risicozwangeren hadden een betere gezondheidstoestand, zij 
maaktenn zich minder zorgen, en zij ervaarden de opstelling van de professionele hulp-
verlenerss als minder belastend vergeleken met de mantelzorgers van hoog-risicozwan-
geren.. Binnen de hoog-risicogroep werden geen verschillen gevonden tussen de man-
telzorgerss van zwangeren die thuis respectievelijk in het ziekenhuis gemonitored 
werden.. Na correctie voor determinanten bleken de mantelzorgers van zwangeren die 
inn het ziekenhuis gemonitored werden een iets minder gunstige gezondheid te hebben, 
enn zij rapporteerden een grotere belasting op kinderen. Er wordt ingegaan op de bete-
keniss van 'family burden' en 'family rewards' voor de individuele en maatschappelijke 



besluitvorming.. Wij concluderen dat de family burden bij monitoring thuis niet groter is 
dann de family burden in geval van monitoring in het ziekenhuis. 

Nadatt op basis vann de Hoofdstukken 5 en 6thuismonitoring als algemeen maatschap-
pelijkk te prefereren modaliteit is vastgesteld, wordt in Hoofdstuk 7 de relevantie van 
individualiseringg van de keuze voor één van beide modaliteiten geëvalueerd. Er zou 
immerss een discrepantie kunnen bestaan tussen de maatschappelijke wenselijkheid en 
dee persoonlijke voorkeuren van zwangeren. Circa 8 weken na de bevalling werden de 
vrouwenn uit beide groepen gevraagd om zowel een waardering te geven aan de bij ran-
domisatiee toegewezen (dwz. de feitelijk ervaren) monitoringstrategie, als aan de niet 
toegewezenn strategie (0-10 visueel analoge schaal). Beide groepen waardeerden moni-
toringg thuis gemiddeld hoger dan monitoring in het ziekenhuis (7,9 vs. 4,7 in de groep 
diee thuis was gemonitored en 7,1 vs. 6,2 in de groep in die in het ziekenhuis was gemo-
nitored).. De waardering voor monitoring thuis verschilde niet tussen beide groepen 
(7.99 vs. 7,1). Echter monitoring in het ziekenhuis werd lager gewaardeerd door de zwan-
gerenn die thuis gemonitored waren (4,7 vs. 6,2, p=o.02). Van de vrouwen had 67% een 
voorkeurr voor monitoring thuis, 28% prefereerde monitoring in het ziekenhuis en 5% 
wass indifferent. Hoewel de meerderheid monitoring thuis prefereerde en zwangeren die 
thuiss gemonitored zijn geweest een sterkere voorkeur voor die strategie hadden, is het 
waarschijnlijkk dat deze uitkomsten beïnvloed zijn door selectieve studiedeelname (een 
over-vertegenwoordigingg van vrouwen die monitoring thuis prefereren), selectieve 
responss (relatief meer vrouwen aan wie monitoring thuis was toegewezen), en een 
asymmetrischee behandelervaring (elke vrouw heeft slechts een van beide mogelijkhe-
denn meegemaakt). De aanzienlijke variabiliteit in individueel toegekende waarderingen 
wijstt op de relevantie van individuele besluitvorming. Het design van de klinische stu-
diee is mede verantwoordelijk voor de vertekende waarderingen omdat selectieve stu-
diedeelnamee en asymmetrische behandelervaring kenmerkend zijn voor klinisch geran-
domiseerdd onderzoek waarin patiënten a priori preferenties hebben en waarbij de 
strategiee van hun (a priori) voorkeur alleen verkregen kan worden door studiedeel-
name. . 

Inn Hoofdstuk 8 wordt ingegaan op het bestaan, de betekenis en de meetbaarheid van 
'niet-gezondheids'-gerelateerdee uitkomsten. In Hoofdstuk 7 is getoond dat vrouwen 
(sterke)) voorkeuren hebben voor monitoring thuis dan wel voor monitoring in het zie-
kenhuis,, ondanks het feit dat de gezondheidsuitkomsten voor zwangere en kind niet 
verschillen.. De voorkeuren moeten dus gebaseerd zijn op andere dan gezondheidsuit-
komsten:: zogenaamde 'proces'-utiliteiten. 'Proces'-utiliteiten worden gewoonlijk niet 
meegenomenn in kosten-effectiviteitsonderzoek of klinisch evaluatieonderzoek; toch 
zijnn zij van belang in de actuele besluitvorming. Theoretisch gezien is er geen reden om 
ditt type effecten uit te sluiten. Naast het meten van 'proces'-utiliteiten wordt ingegaan 
opp de vraag hoe zij kunnen worden geïncorporeerd in kosten-effectiviteitsonderzoek. 
Indienn zij op één noemer worden gebracht met de kosten, dan moeten ze gemeten 
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(gewaardeerd)) worden in termen van geld. Indien zij echter op één noemer worden 
gebrachtt met de gezondheidsuitkomst(en), dan moeten ze gemeten (gewaardeerd) 
wordenn in termen van de gezondheidsuitkomst(en). Beide mogelijkheden zijn empi-
rischh onderzocht in de Hoofdstukken 9 en 10. 

Inn Hoofdstuk 9 is de waardering van de 'proces'-utiliteiten verbonden met de individu-
eell geprefereerde monitoringstrategie, gemeten met de 'willingness to pay'(WTP)-
methode.. Allereerst is aan hoog-risicozwangeren en laag-risicozwangeren gevraagd 
welkee strategie - monitoring thuis of in het ziekenhuis - zij zouden kiezen. Vervolgens 
werdd hen gevraagd 27 afwegingen te beoordelen: de geprefereerde strategie inclusief 
eenn bepaalde financiële betaling (stapsgewijs verhoogd van f 10 tot f 2125) dan wet de 
aanvankelijkk niet-geprefereerde strategie zonder betaling. Bij elke afweging werd de 
vrouwenn gevraagd de geprefereerde strategie te kiezen (thuis, in het ziekenhuis, of 
indifferent)) en de sterkte van de voorkeur (beslist, waarschijnlijk, misschien). Zonder 
betalingg koos 67% van de vrouwen die deelnamen voor monitoring thuis maar de vrou-
wenn die a priori monitoring in het ziekenhuis verkozen hadden sterkere voorkeuren (p 
<< 0.01). Nadat de betaling stapsgewijs was verhoogd tot f 2125, koos 50% van de vrou-
wenn die aanvankelijk monitoring in het ziekenhuis prefereerden voor monitoring thuis. 
Bijj de vrouwen die aanvankelijk monitoring thuis prefereerden, verschoof de preferen-
tiee in 82% van de gevallen (p < 0.01). Bijgevolg was de mediane WTP veel hoger onder 
vrouwenn die monitoring in het ziekenhuis prefereerden (f1472 vs. ƒ 283). Twee conclu-
siess kunnen worden getrokken. Ten eerste, de meerderheid van de zwangeren prefe-
reertt monitoring thuis doch de minderheid van zwangeren met een voorkeur voor moni-
toringg in het ziekenhuis heeft sterkere preferenties en een aanzienlijk hogere WTP. 
Afgezienn van de kosten ondersteunt deze bevinding een 'flexibele' geïndividualiseerde 
richtlijnrichtlijn voor antenatale monitoring waarbij zwangeren zelfde geprefereerde methode 
kunnenn aangeven. Ten tweede wijzen de consistente uitkomsten van dit onderzoek op 
hett bestaan van 'niet-gezondheids'-gerelateerde uitkomsten, die kunnen worden 
gemeten,, en die voor zwangeren in de praktijk een belangrijke overweging in de besluit-
vormingg vormen (evenals bij de keuze tussen bevalling thuis of in het ziekenhuis). 

Eenn ten opzichte van Hoofdstuk 9 alternatieve benadering voor het meten van 'niet-ge-
zondheids'-gerelateerdee uitkomsten is toegepast in Hoofdstuk 10. Allereerst is aan 
hoog-risicozwangerenn en laag-risicozwangeren opnieuw gevraagd aan te geven welk 
typee monitoring zij prefereren, aangenomen dat de kans op een tijdelijke ongunstige uit-
komstt voor het kind 16% bedraagt, gelijk voor beide monitoringstrategieën. Vervolgens 
werdd hen gevraagd een reeks afwegingen te maken: de geprefereerde strategie tegen 
eenn verhoogde (> 16%) kans op een tijdelijke ongunstige uitkomst voor het kind (staps-
gewijss verhoogd van 17% tot 24%) versus de aanvankelijk niet-geprefereerde strategie 
tegenn de 'basis'-kans van 16%. Ook nu werd de zwangeren gevraagd de geprefereerde 
strategiee en de sterkte van hun voorkeur aan te geven. Van de deelnemende zwangeren 
prefereerdee 59% monitoring thuis. Ook nu waren de preferenties sterker als monitoring 



inn het ziekenhuis werd geprefereerd. Nadat de kans op een ongunstige kinduitkomst 
wass verhoogd, was slechts 28% van de zwangeren die monitoring in het ziekenhuis pre-
fereerdenn bereid om monitoring thuis te accepteren. Van de zwangeren die monitoring 
thuiss prefereerden bleek 65% bereid om gemonitored te worden in het ziekenhuis. Bij-
gevolgg was het mediane geaccepteerde risico op een ongunstige kinduitkomst hoger in 
dee groep met een voorkeur voor monitoring in het ziekenhuis (24% vs. 20%). Deze asym-
metriee in antwoordgedrag wordt waarschijnlijk veroorzaakt door asymmetrische risico-
perceptiee en/of door psychologische verschillen tussen zwangeren die monitoring thuis 
dann wel in het ziekenhuis prefereren. Hoewel de zwangeren in beide groepen risico-
averss zijn, zijn de meeste bereid een tijdelijk ongunstig gezondheidseffect te accepteren, 
dochh de mate waarin verschilt aanzienlijk tussen de groepen. Er wordt geconcludeerd 
datt de fundamenteel verschillende percepties ten aanzien van de afweging 'veiligheid 
vann de ziekenhuisomgeving' en 'voordelen van de thuisomgeving' de individualisering 
vann het beleid ten aanzien van antenatale foetale monitoring ondersteunen. 

Opp grond van het verrichte onderzoek wordt geconcludeerd dat antenatale foetale 
monitoringg thuis voor een omschreven groep zwangeren met verhoogd risico organisa-
torischh haalbaar is, veilig is in termen van neonatale gezondheidsuitkomst - waar-
schijnlijkk eveneens in termen van de maternale gezondheidstoestand - , in economische 
zinn doelmatig is, en geprefereerd wordt door de meerderheid van de zwangeren. Des-
ondankss zal een aanzienlijke minderheid van de zwangeren (30% tot 40%) een voor-
keurr hebben voor monitoring in het ziekenhuis, waarschijnlijk vanwege de subjectief 
ervarenn veiligheid. De implementatie van antenatale foetale monitoring thuis in het ver-
loskundigee systeem kan worden aanbevolen. Overeenkomstig de vrije keuze van thuis-
bevallingg of poliklinische bevalling in geval van een taag-risicozwangerschap, kan indi-
vidualiseringg van het monitoringbeleid, al dan niet met een eigen betaling, worden 
overwogen. . 

Inn meer algemene zin blijkt 'gedeïnstitutionaliseerde' of transmurale zorg, ondanks 
hett grote aantal verschillende concepten en effecten, goed te evalueren vanuit een 
economischh perspectief. Centraal staat een conditionele onderzoeksopzet waarbij eerst 
dee gezondheidsuitkomsten en de kosten-effectiviteit bepaald worden, gevolgd door 
eenn evaluatie van de 'niet-gezondheidsgerelateerde' uitkomsten of'proces'-utiliteiten. 
Dee preferenties van patiënten/cliënten moeten bij voorkeur gemeten worden omdat zij 
aangevenn in hoeverre een algemene, maatschappelijke voorkeur ook door de beoogde 
patiëntengroepp gedragen wordt en andersom. Methodes vanuit het meten van gezond-
heidstoestandenn (health status measurement) kunnen hierbij behulpzaam zijn. Uit de 
conditionelee opzet volgt een gefaseerde aanpak van verschillende vraagstellingen 
waarbijj de uitkomsten van een eerdere fase input zijn voor de volgende fase. Evenmin 
iss het raadzaam om op basis van de gewenste uitkomsten met de implementatie te 
beginnenn voordat alle feitelijke informatie beschikbaar is. Op grond van het onderha-
vigee onderzoek kan gesteld worden dat monitoring thuis kan bijdragen tot versterking 
vann het verloskundige zorgsysteem, mits implementatie ondersteunt wordt. 
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Bijj een proefschrift met zo'n lange geschiedenis en dat zoveel verschillende onderwer-
penn omvat is het duidelijk dat dit alleen tot stand kon komen dankzij de inzet en 
enthousiasmee van velen. 

Allereerstt willen wij onze grote dank uitspreken aan alle zwangeren die bereid waren 
deell te nemen aan de het gerandomiseerde onderzoek naar antenatale foetale monito-
ringring bij zwangerschappen met een verhoogd risico. Tevens zijn wij de hoog- en laagri-
sicoo zwangeren die aan het preferentieonderzoek hebben deelgenomen zeer erkente-
lijkk voor hun deelname. Zonder hen was er geen onderzoek en geen proefschrift 
mogelijkk geweest. 

Zonderr de gemotiveerde en enthousiaste inzet van verloskundigen hadden het geran-
domiseerdee onderzoek en het preferentieonderzoek evenmin kunnen plaatsvinden. 
Audryy Babel, Wilma van Keijsteren, Marianne Verwoerd, Atty Mulder, Ingrid Smit, Titia 
dee Voogt, Guyonne van der Zee, Anita van Dam, Nelly Kurver, Connie Scheele, Annemiek 
Smits,, Petra Weij, Nelleke Ketel, Anja Rietveld, Lia van Wensveen, Nel van Wensveen, 
Geralienn de Groot, Marjolijn van Kasteel en Jenneke Luten. Jullie strijd voor betere hono-
reringg en behoud van kwaliteit van zorg in de eerstelijns verloskundige zorg kan op onze 
steunn rekenen. 

Hooggeleerdee Bleker, beste Otto. Dank voor je onuitputtelijke optimisme en vertrou-
wenn in ons promovendi-in-deeltijd. Je scherpe blik, je vermogen om, al improviserend, 
ingewikkeldee zaken tot hun essentie terug te brengen en in perspectief te plaatsen, de 
snelheidd waarmee je ons van commentaar voorzag (Otto "on-line") hebben onze 
samenwerkingg tot een waar genoegen gemaakt. 

Hooggeleerdee Bossuyt, beste Patrick. Eerst klinisch-epidemioloog/besliskundige, nu 
lieverr methodoloog. Ongeacht of het klinisch-wetenschappelijk onderzoek betrof, 
besliskunde,, waarderingsonderzoek, technology assessment of biostatistiek; je 
scherpzinnige,, maar toch altijd praktische methodologische begeleiding van onder 
anderee thuiszorg-i en later van het preferentieonderzoek hebben in belangrijke mate 
dee voedingsbodem voor dit proefschrift gelegd. Wij zijn je hier bijzonder dankbaar voor. 

Hooggeleerdee Bonsel, beste Gouke. Jij kwam bij de KEB toen thuiszorg-i al feitelijk 
afgelopenn was. Het was jouw idee om 'iets met proces utiliteiten' te gaan doen. Dank 
voorr de levendige en verhelderende discussies (en natuurlijk je rode pennetje)! Je 
gepassioneerdee en energieke inzet om wat erin zit ook werkelijk boven te krijgen en je 
vermogenn om te scheppen, heeft in belangrijke mate bijgedragen tot de breedte én 
kwaliteitt van dit proefschrift. 

Zeergeleerdee Zondervan, beste Hans. Als projektleider van thuiszorg-i en actief lid van 
dee voormalige Werkgroep Klinische Epidemiologie ('mijn bijbeltje') zag jij wel iets in de 
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samenwerkingg tussen een econoom en arts-onderzoeker. Je hebt zeker gelijk gekregen! 
Vanaff het prille begin heb je je 'thuiszorgkluppie' enthousiast begeleid bij het uitden-
ken,, opzetten, uitvoeren en evalueren van het onderzoek. 

Hooggeleerdee leden van de promotiecommissies, Prof. dr. LJ.Gunning-Schepers, Prof. 
dr.. RJ. de Haan, Prof. dr. J.C.J.M. de Haes, Prof. dr. F.F.H. Rutten, Prof. dr. E. Schade, Prof. 
dr.. C Spreeuwenberg en Prof. dr. G.H AVisser. Wij zijn u erkentelijk dat u zitting heeft 
willenn nemen in de promotiecommissies. 

Bestee Marianne Ris en Ton Deerenberg, zonder jullie zou er geen echt 'thuiszorgklup-
pie'' zijn geweest. Met jullie als verloskundige onderzoekers was de kwaliteit van de ver-
loskundigee zorg bij de zwangeren thuis gewaarborgd. Dank voor jullie enthousiaste 
inzet. . 

Zeergeleerdee Smolders, beste Hetty, neurologisch onderzoek van de pasgeborene is in 
jouww handen een ware ontmoeting tussen kind en onderzoeker. We danken je voor het 
participerenn in de inter-beoordelaars studie van de neurologische optimaliteitsscore. 

Dee stafartsen en arts-assistenten van de Vrouwenkliniek van het AMC danken wij voor 
hunn inzet om zwangeren te includeren in het onderzoek. Zonder jullie vertrouwen in 
thuismonitoringg was het onderzoek nooit iets geworden. De verpleegkundigen van de 
afdelingg Verloskunde willen wij bedanken voor de verleende zorg en steun aan de 
zwangerenn die waren opgenomen. 

Zeergeleerdee Wijker, beste Wouter. Als medisch psycholoog heb je ons ingewijd in het 
kwaliteitt van leven- en vragenlijstonderzoek. Je begeleiding is onmisbaar geweest bij de 
evaluatiee van de onderzoeksresultaten. Dank voor je collegialiteit en je altijd open deur 
inn de hoek van J4. 

Zeergeleerdee Knuist, beste Marianne, beste Marian van Huis, beste Lydia Stolwijk. Dank 
voorr jullie steun, het warme hart dat jullie het thuiszorgprojekt steeds hebben toege-
dragenn en voor jullie adviezen bij het preferentieonderzoek. Lydia, dank voor je hulp bij 
dee uitvoering van het preferentieonderzoek. Thuiszorg-i is nu echt afgelopen, wij dra-
genn nu de 'thuiszorg'-fakkel definitief aan jou over. Uiteraard blijven we contact houden 
overr het verloop van thuiszorg-2! 

Bestee Ferry van der Linden. Dat de opmaak van een proefschrift niet alleen een kunde 
maarr ook een kunst is, heb jij ons duidelijk gemaakt. Ondanks de tijdsdruk wist je met 
enthousiasmee een manuscript van platte tekst op professionele wijze in een artistiek 
verantwoordd jasje te gieten. 



Wilma a 

Robb Krenning en Gerard Wennink, mijn liefde voor het vak gynaecologie is ontloken tij-
denss mijn AGNIOtijd. We will meet again! 

Dee collega's van het Groene Hart Ziekenhuis te Gouda dank ik voor hun betrokkenheid 
enn welgemeende steun. Vanaf nu staat de opleiding gynaecologie niet meer op een 
gedeeldee tweede plaats. 

Familiee en vrienden dank ik voor hun enthousiasme en geduld tijdens deze lange rit. 
Alettaa Boterblom en Wilma Schouten bedankt dat jullie mijn paranymfen willen zijn. We 
zullenn er een mooi feest van maken. 

Lievee mama, dank voor je allesoverwinnende optimistische karakter. Bij jou is het een 
goedd en gezellig thuiskomen. Natuurlijk zou papa trots zijn geweest. 

Lievee Pieter, samen met Anke en Bastiaan deel jij de eerste plaats! 

Erwin n 

Hooggeleerdenn Van der Maas, Habbema en Mackenbach, beste Paul, Dik en Johan. Dat 
ditt proefschrift uiteindelijk toch gerealiseerd kon worden is te danken aan jullie bereid-
heidd om binnen mijn aanstelling tijd voor dit werk te reserveren. Ik hoop de methoden 
uitt dit proefschrift ook te kunnen toepassen in iMGZ-onderzoek. 

Bestee collega's van de afdeling Klinische Epidemiologie en Biostatistiek, dank voor de 
grotee collegialiteit, samenwerking en bovenal de gezellige sfeer op B2 en J2. Dankzij jul-
liee was er altijd weer iets nieuws te leren ofte beleven. Hooggeleerden Van der Helm, 
Tijssen,, Bossuyt en De Haan, beste Hajo, Jan, Patrick en Rob, ik dank jullie voor het 
inspirerendee onderzoeksklimaat en de vrijheid diee jullie mij en de andere onderzoekers 
hebbenn geboden om zich wetenschappelijk, in welke richting dan ook, te ontwikkelen. 
Zonderr de anderen tekort te willen doen wil ik in bijzonder de TA-leden van 'het eerste 
uur'' bedanken. Ben Willem, Corianne, José en Lieke, het was werkelijk fantastisch om 
mett jullie samen te werken; hopelijk heeft het ook nog ergens toe geleid! Chris, Elly, 
Carolinee en nu Marcel en Brent, jullie hebben het TA-overleg op een uitstekende manier 
voortgezett en uitgebreid. Ik hoop dat we elkaar ook in de toekomst blijven zien. Caro-
line,, Hans, Corianne, Gré en Noor, de afgelopen jaren vormden jullie mijn navelstreng 
mett de KEB. Dank voor jullie collegaliteit (en van tijd tot tijd jullie bureaus!) 

Zeergeleerdee Heisterkamp, beste Siem. Dat complexe statistische technieken soms 
onverwachtt wel en soms onverwacht niet nodig zijn, heb jij laten zien bij de analyses 
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vann de Hoofdstukken 9 en 10. Ik dank je voor je hulp, het was een genoegen om met je 
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onderzoekk past een equivalentiedesign met een kosten-minimisatie ana-
lyse. . 

6.. Procesutiliteiten kunnen zowel in de teller als in de noemer van de kosten-
effectititeitsratioo worden opgenomen. Theoretisch heeft het laatste de voor-
keur.. Dit proefschrift. 



7.. Bij het non-directief informatief ondersteunen van individuele medische beslissin-
genn is de vraag "Whose values count?" van ondergeschikt belang. 

8.. De toepassing van Kaplan-Meier analyse voor het modelleren van de willingness to 
payy als het geldbedrag waarbij de initiële preferentie verschuift ten gunste van een 
alternatief,, ondersteunt de gedachte dat 'tijd' 'geld' is. 

9.. Willingness to pay' is een methode die zowel geschikt is om immateriële effecten te 
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