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Abstrac t 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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Introductio n 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. 



Patient ss and method s 

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 

Materna ll  age, mean (SD) 
Parity * * 

o o 
l l 

> 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 
Educationa ll  level * 

Primary y 
Secondary/highh school 
College/university y 

High-ris kk indicatio n 
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-
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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. 

Result s 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 hospita l 

Indifferen t t 
Domiciliar y 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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Strengt hh of preferenc e 

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. 

Discussio n 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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WILLINGNES SS TO TRADE OFF HEALTH OUTCOME FOR 'NON-HEALTH ' BENEFITS 

Appendi xx A. The trade-of f questionnair e 

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. . 

Definitel y y 

i i 
IN-HOSPITALL D 

Probabl y y 

i i 
D D 

Possibl yy  NO Possibl y 
PREFERENCE E 

** 4' 4' 

DD D D 

Probabl y y 

1 1 
D D 

Definitel y y 

i i 
aa D DOMICILIARY Y 




