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Abstrac t 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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Introductio n 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. 

Patient ss and method s 

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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Result s 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 

Materna ll  age, mean (SD) 
Parity * * 

0 0 
1 1 
>2 2 

Ethni cc  backgroun d 
Caucasean,, Dutch 
Other r 

Previousl yy  hospitalize d 
Duee to pregnancy or childbirtht 
Forr other reasons* 

Cesareann section/instrumenta l deliver y 
inn obstetri c history t 
Househol dd 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-ris kk 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 hospita l 

Indifferen t t 
Domiciliar y 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 

Willingnes ss 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 

Willingnes ss 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. 

Discussio n 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 

Initia ll  preferenc e 

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. 

Acknowledgemen t t 

Thee authors are grateful to Hans Zondervan MD PhD, Marianne Knuist MD PhD and Mar-
jann van Huts, Department of Obstetrics and Gynecology, for helpful comments on the 
studyy design, to Lydia Stolwijk RN MSc, Department of Obstetrics and Gynecology, for 
generall assistance and questionnaire management, and to Siem Heisterkamp PhD, 
Departmentt of Clinical Epidemiology and Biostatistics, for statistical advice. We are par-
ticularlyy indebted to the midwives of the community practices SIFRA, Gouda, Utrecht 
Noord,, Utrecht, Jenneke Luten & Marjolijn Hulst, Bergambacht, and the antenatal clinic 
off the Academic Medical Center, Amsterdam, for recruitment of low-risk women. 



PREFERENCESS AND WTP FOR FETAL MONITORING 

Reference s s 

i .. Drummond MF, O'Brien BJ, Stoddart GL, Torrance GW. Methods for the economic evaluation of health care 
programmes.. 2nd ed. Oxford: Oxford University Press, 1997. 

2.. Berwick DM, Weinstein MC. What do patients value? Willingness to pay for ultrasound in normal preg-
nancy.. Med Care 1985;23:881-93. 

3.. Mooney G, Lange M. Ante-natal screening: what constitutes the 'benefit'?Soc Set' Med 1993;37:873-8. 

4.. Henshaw RC, Naji SA, Russell IT, Templeton AA. Comparison of medical abortion with surgical vacuum 
aspiration:: women's preferences and acceptability of treatment. BMJ 1993;307:714-7. 

5.. Koopman MMW, Prandoni P, Piovella F, Ockelford PA, Brandjes DPM, Van der Meer J, et al. for the TASMAN 
Studyy Group. Treatment of venous thrombosis with intravenous unfractionated heparin administered in 
thee hospital as compared with subcutaneous low-molecular-weight heparin administered at home. N 
EnglEngl J Med 1996;334:682-7. 

6.. Dowsell T, Thornton JG, Hewison J, Lilford RJL. Should there be a trial of home versus hospital delivery in 
thee United Kingdom? BMJ 1996;312:753-7. 

7.. Donaldson C, Shackley P. Does "process utility" exist? A case study of willingness to pay for laparoscopic 
cholecystectomy.. Soc Set Med 1997;44:699-707. 

8.. ledema-Kuiper HR. Domiciliary care in high risk pregnancies. A randomised trial. Chapter 4: Clinical out-
comes.. PhD Thesis. Utrecht, the Netherlands: Elinkwijk, 1996:52-78. [in Dutch] 

9.. Monincx WM, Zondervan HA, Birnie E, Ris M, Bossuyt PMM. High risk pregnancy monitored antenatally at 
home.. Eur J Obstet Gynecol Reprod Biol 1997;75:147-53. 

10.. Dawson AJ, Middlemiss C, Coles EC, Gough NAJ, Jones ME. A randomised study of a domiciliary antena-
tall care scheme: the effect on hospital admissions. Br J Obstet Gynaecol 1989;96:1319-22. 

11.. Birnie E, Monincx WM, Zondervan HA, Bossuyt PMM, Bonsel GJ. Cost-minimization analysis of domiciliary 
antenatall fetal monitoring in high-risk pregnancies. Obstet Gynecol 1997;89:925-9. 

12.. StSlhammar NO. An empirical note on willingness to pay and starting-point bias. Med Decis Making 
1996;16:242-7. 1996;16:242-7. 

13.. O'Brien BJ, Goeree R, Gafni A, Torrance GW, Pauly MV, Erder H, et al. Assessing the value of a new phar-
maceutical.. A feasibility study of contingent valuation in managed care. Med Care 1998;36:370-84. 

14.. Kassirer JP, Pauker SG. The toss-up. N Engl) Med 1981;305:1467-9. 

15.. Kassirer JP, Incorporating patients' preferences into medical decisions. N Engl J Med 1994;330:1895-6. 

16.. Cunningham JD. Experiences of Australian mothers who gave birth either at home, at birth centre, or in 
hospitall labour wards. Soc Sci Med 1993;36:475-83. 

SiSEHSBMBHHflH H 



Tuckerr JS, Hall MH, Howie PW, Reid ME, Barbour RS, Florey C du V, et al. Should obstetricians see women 
withh normal pregnancies? A multicentre randomised controlled trial of routine antenatal care by general 
practitionerss and midwives compared with shared care led by obstetricians. BMJ 1996;312:554-9. 

Wenn SW, Mary LS, Kramer MS, Jimenez V, Trouton K, Herbert P, et al. Attitudes of Canadian women toward 
birthingg centres and midwife care for childbirth. Can Med Assoc} 1999;161:708-9. 



PREFERENCESS AND WTP FOR FETAL MONITORING 

Appendi xx A. The willingnes s to pay questionnair e 

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). 

Definitel y y 

4 4 
IN-HOSPITALL D 

Probabl y y 

4 4 

Possibl yy  NO Possibl y 
PREFERENCE E 

>kk  4* 

DD D D 

Probabl y y 

4 4 
D D 

Definitel y y 

4 4 
DD C DOMICILIARY Y 




