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Abstract: Many studies have found that the value of a life saved varies based on its characteristics, 

such as age. However, no study has investigated the value of avoiding fetal deaths, which represent 

a substantial disease burden worldwide. To evaluate this, 2,607 adults in the USA were surveyed 

online and asked to allocate a unique life-saving treatment between an unborn child, a newborn 

infant and a 5-year-old child. The majority (69%) of respondents preferred to allocate the treatment 

to a newborn infant over an unborn child in the sixth month of pregnancy, 5% chose the unborn 

child and 26% could not decide, preferring to leave the outcome to chance. Similarly, 54% chose a 

newborn infant over an unborn child in the ninth month of pregnancy, 39% could not decide and 

7% chose the unborn child. Approximately 75% of respondents who chose the newborn found the 

decision difficult. The strengths of preferences for unborn children were between 46% and 56% of 

the level for newborns. Preferences varied significantly by income, religious inclination, intent to 

have a child, previous experience of fetal loss, occupation and gender. Based on the survey results, 

society puts value on avoiding fetal loss, albeit less than on preventing the death of a newborn child. 
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1. Introduction 

Fetal death is a substantial health issue. Each year 2.6 million fetal deaths are reported 

worldwide (World Health Organization, 2011). Fetal death is defined in the USA as a death 

occurring between the 20th week of pregnancy and birth (MacDorman & Kirmeyer , 2009). In the 

USA alone, there were 26,000 fetal deaths in 2005 (MacDorman & Kirmeyer , 2009). In other 

words, one out of every 160 pregnancies ends in fetal death and there are as many fetal deaths as 

infant deaths in the USA (Stillbirth Collaborative Research Network Writing Group, 2011). There 

are multiple causes of fetal death. In developed countries, between 10% and 25% may occur 

because of infection (Goldenberg & Thompson, 2003). Infections may cause fetal death through 

several mechanisms: (i) fetal infection; (ii) severe maternal illness; (iii) placental infection; or (iv) 

precipitation of preterm labour, with the fetus dying during labour (and delivery) (Reddy et al., 

2009). Examples of potential bacterial infections of the fetus include group B streptococcus, 
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Escherichia coli and enterococcus (Pertersson et al., 2002). Viral agents, including rubella, human 

cytomegalovirus, parvovirus B19, herpes simplex virus, lymphocytic choriomeningitis virus and 

varicella zoster virus, may also cause intrauterine death (Rawlinson et al., 2008). 

Vaccines against a number of infections potentially linked to fetal death have been launched 

recently (eg, varicella zoster virus vaccine, group B streptococcus vaccine). If the association 

between infections and fetal deaths is causal, preventing infections in pregnant women could reduce 

the number of fetal deaths and this should potentially be taken into consideration when conducting 

health economic evaluations of vaccines. Health economic evaluations can include the impact of 

new interventions on unborn children but the methodologies and assumptions vary. Dosiou and 

colleagues (2012) included the mother’s disutility associated with preterm deliveries and 

miscarriages when they evaluated the screening of autoimmune thyroid disease (Rawlinson et al., 

2008). Blommaert et al. (2014) included the impact of fetal deaths in the economic evaluation of 

influenza vaccination in pregnant women. However, Jit et al. (2010) did not. This article intends to 

shed light on the intensity of the revealed preferences for unborn children to provide a general 

framework for health care evaluation. By doing so, it should help vaccine manufacturers and public 

health officials better understand how the prevention of fetal death is viewed by society in order to 

guide healthcare development decisions. In particular, public health officials should understand 

whether an intervention able to prevent a fetal death should be rated equal to an intervention 

preventing the death of an infant. If the general population sees the two as equal, an intervention 

preventing fetal deaths should be given the same priority and be associated with the same value as 

an intervention avoiding infant deaths. If not judged equal, the intervention should not receive the 

same priority. 

A number of studies have found that the value given to life varies with the characteristics of 

the life to be saved (Mortimer & Segal (2008); Nord et al. (1995); Winkelhage & Diederich 

(2012)). In particular, age, severity of illness and behavioural causes of illness impact on the value 

given by society to health benefits. However, no research has been published that evaluates whether 

society perceives preventing fetal deaths as more, less or equally important to protecting infants. 

From a health economic perspective, new treatments are evaluated based on their abilities to 

maximise health benefits such as quality-adjusted life-years (QALYs) in relation to their cost. 

Therefore, a treatment avoiding one fetal death and leading to one live birth should have a similar 

economic value to a treatment preventing one early infant death. However, the answer may not be 

this straightforward. Work by Nord and colleagues (1995) has shown that society does not 

necessarily value health benefits in the same way as economists. In addition, the replacement-child 

theory, which considers whether parents will have a child to replace a child who died, could imply 

that a fetal death has less impact on the parents than that of a teenager (Zhang, 1990). Finally, 

Schelling’s so-called identifiable victim effect may imply that people value the life of a born child 

(with whom parents have bonded) more than that of an unborn child (Schelling, 1968). The 

objective of this article is to estimate the value of preventing fetal deaths as judged by society in the 

USA. Note that in this article, we will use the terms ‘fetal death’ and ‘loss of unborn child’ 

interchangeably.  
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2. Methodology 

2.1 Experimental design and survey  

An online questionnaire was created and began with the following preface: 

“In an ideal world, everyone would like to receive the treatment they need or deserve. 

Sometimes, this is not possible due to lack of money or lack of available treatments. For example, 

not all patients can receive vital organs (like heart or kidney) for transplant and not all patients can 

be treated with very expensive cancer therapies. Simply put, not all patients receive all health care 

they would like or deserve with some patients being given priority over others. In this study, we 

would like your feedback regarding the prioritization of treatments. The focus of the survey is in the 

area of unborn children versus those who are born. You will be asked to make choices between born 

and unborn children across different ages. We understand that this is a very sensitive area. 

Therefore, we appreciate the level of thought you put into this survey.”  

Next, a hypothetical situation was set up in which a life-saving treatment could cure either an 

unborn child in the sixth month of pregnancy or a newborn infant. The treatment could only be 

made available to one individual. Respondents were asked to select which of the two individuals 

should be given priority or to leave the choice of who would be treated to chance. Similar to the 

study by Nord et al. (1995), respondents were asked to rate the difficulty of the decision-making 

process on a 3-point scale (not difficult, slightly difficult, very difficult). Different pairs of 

alternatives were tested to assess how the gestational age of the unborn child and the age of the born 

child could affect answers. Respondents who chose the newborn or the unborn were also asked to 

provide the reasons behind their choice. Finally, a visual analogue scale (VAS), in the form of a 

continuous sliding scale from 0 to 100 points, was used to capture the strength of the respondents’ 

preferences. The choice of such an instrument is reviewed in the Discussion section. Respondents 

could also allocate a proportion of the points to each option. For instance, if the respondent did not 

strongly favour either choice, he/she could allocate 50 points to each individual. Respondents who 

did not express a preference between unborn children and newborns were not presented with the 

VAS and 50 points were allocated to both newborn infant and unborn child.
1
 The order of 

alternatives was rotated to prevent order bias. Before entering the survey, all respondents were 

asked to give informed consent for participation. Prior to the core study, 10 pilot interviews were 

conducted to gather potential reasons for choosing a newborn over an unborn child. Those 

responses (along with a blank field that respondents could populate) were used as potential options 

for respondents to justify their choice. A soft launch to 100 individuals was used to ensure that the 

questions were clearly understood. More specifically, the pre-test included a question to gauge the 

respondents’ understanding of the VAS. Of the 100 individuals, 99 stated that they understood the 

scale; only one individual responded that he “did really not understand/ [was] not sure what moving 

the scale meant”. 

The design of the study was approved by the Sterling Institutional Review Board (Atlanta, GA, 

USA). The online questionnaire was administered by Kantar Health (Epsom, Surrey, UK). 

2.2 Sample 

The sample was drawn from an online representative panel of 6.6 million individuals over the 

age of 18 years in the USA who agreed to participate in surveys. The panel was created by Survey 

Sampling International LLC (Shelton, CT, USA). Several individuals from the same household 

                                                
1 All questions are available by request or by clicking on  

http://bornunbornsurvey.kantarhealth.com/wix6/p1836612656.aspx 
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could potentially receive the survey but only one respondent per household was allowed to 

participate. A systematic random sampling method was used. The survey was conducted between 

29 November 2013 and 6 December 2013. In the pre-test, 63% of respondents chose the newborn. 

The sample size was determined to detect a 6% change for a two-sided test between two subgroups 

with approximately 85% power. The calculation of the sample size also allowed for one subgroup to 

be half the size of the other subgroup. The following demographic variables were collected to 

ensure that the sample was representative of the US population: age, gender, geographic location, 

education level, occupation, ethnicity, income and marital status. Age, education, gender and 

occupation were expected to potentially influence preferences (Nord et al., 1995). Variables such as 

religion, personal experience with fetal death, intent to have children and the number of children 

respondents had were also expected to impact on preferences and information on these was also 

collected.  

2.3 Data analysis 

The demographic distribution of the sample was compared with the US population as given in 

the Current Population Survey (CPS) March 2012 Supplement. The percentage of responses for 

each question was calculated. The proportions were calculated using the raw sample and a weight-

adjusted sample. Weights were used to ensure that the results were representative of the US 

population and were based on an inverse probability weighting method (see Appendix: 

Supplementary Methods).  

If respondent i chose to allocate pi points on the sliding scale, the preference level of 

respondent i for alternative of type j (j=1 for newborn infant, j=0 for unborn child) was defined by 

                            , where pi, is the number of points allocated by respondent i, 

δi,j=1 if respondent i chose the alternative j or did not express any preference, otherwise δi,j=0. The 

estimated average preference across the sample for alternative of type j was defined as Pj and was 

estimated by     
 

 
     

 
    where n is the total number of respondents in the sample. The 95% 

confidence interval (CI) of     was calculated using the mean and the variance of the sample mean 

assuming a normal distribution. It is trivial to show that pi,0+pi,1=100. Therefore, all respondents in 

the sample had the same number of points to allocate in the calculations. Similarly, P0+P1 =100 and, 

therefore, the relative preference ratio for unborn vs newborn children (P0/P1) is also (100 – P1)/P1. 

The CI for P0/P1 was estimated with 2,000 draws from the distribution of    . We chose P0/P1 rather 

than 
 

 
 

    
    

  
   to estimate the relative preference ratio for two reasons: (i) the selected formula 

gives the same weight to all individuals (whereas 
 

 
 

    
    

  
    gives the most weight to those 

who allocated few points to the newborn children); and (ii) the formula 
 

 
 

    
    

  
   is not 

computable if one respondent i allocates all points to an unborn child (ie, pi,1=0). 

Univariate analyses and multinomial logit were used to assess the impact of personal 

characteristics on preferences between options. Depending on the number of categories, Fisher’s 

exact test or Pearson’s chi-squared test was used to test whether preferences varied by categorical 

demographics. A Kruskal–Wallis test was used for the ratio variables of age and number of 

children. As the sample size numbered thousands, the significance threshold used for univariate 

analyses was p<0.01. Because respondents could choose between three alternatives in each of the 

nine questions (ie, an unborn child, a newborn infant or an equal preference), a multinomial logit 

model was used to assess the impact of personal characteristics on potential choices. In other words, 
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in the multinomial logit, the dependent variable had three potentially values (based on whether the 

respondents chose an unborn child, a newborn infant or showed an equal preference). Wald and 

likelihood ratio tests were used to test the joint significance of categorical variables with more than 

two levels and to assess whether variables should be included in the model. More details on the 

multinomial logit model can be found in the Appendix and in the work of Jones (2000). Finally, 

ordinary least-squares regressions (OLS) were run to assess the impact of respondents’ 

characteristics on the strength of their preference. The significance threshold used in the 

multinomial logit model and in the OLS analysis was p<0.05. 

All data analyses were performed using the statistical analysis program Stata, version 12.1 

(StataCorp LP, College Station, TX, USA).  

3. Empirical Results 

3.1 Survey population 

Complete data were provided by 2,607 respondents (64% of those surveyed). Thirty-three 

individuals (1%) accessed the link but then declined to go into the main survey (‘screen out’), while 

1,415 individuals (35%) started the main survey but did not complete it (‘drop out’). The 

characteristics of the survey population are available on request. The descriptive statistics are 

presented for the raw data as well as for the weight-adjusted data. The average age of the 

respondents was 45.4 years (range 18–92 years) and they had an average of 1.5 children. The 

individuals with children had, on average, 2.4 children; 13 individuals had more than 10 children. 

After weight adjustment, 68% of the respondents were white, 12% African American and 12% 

Hispanic (results not shown). When the raw data were weight adjusted, the only groups that were 

under-represented by more than 2 percentage points compared with the 2012 US Census Bureau’s 

Current Population Survey were ‘High school graduate’, ‘Less than high school graduate’ and 

‘Hispanic’. Individuals with a bachelor’s degree or higher were over-represented by six percentage 

points even after weight adjustment. 

After weight adjustment, respondents’ religious beliefs and affiliations were similar to those 

estimated by Kosmin & Keysar (2009). Overall, 34% of the respondents were Protestant, 26% were 

Catholic, 15% had no religion (or church affiliation), and 3% were Jewish; 29% of the sample 

attended a place of worship at least once a week and 41% went more than once a month (results not 

shown). Thirty-three per cent had either personally experienced a fetal death or had a close family 

member who had; 53% of the individuals who had personally experienced fetal death were women.  

3.2 Average preferences and strength of preferences 

When asked to allocate the life-saving treatment between a newborn infant and an unborn 

child in the sixth month of pregnancy, 69.0% of respondents chose the newborn infant and 25.9% 

did not want to make a choice, preferring to leave the outcome to chance (Table 1). Just 5.1% of the 

respondents selected the unborn child. For the vast majority of respondents, making a decision was 

difficult. Specifically, 71.9% of the respondents who selected the newborn infant found the choice 

difficult, with 36.0% finding it slightly difficult and 35.9% very difficult. If the unborn child was in 

the ninth month of pregnancy, 54.0% of the respondents chose the newborn and 39.1% did not want 

to choose; 74.9% of the respondents who chose the newborn over the unborn child in the ninth 

month of pregnancy found the choice difficult. The majority (69.5%) of the respondents who chose 

the newborn justified their choice with the perceived higher likelihood of survival. When asked to 

assume that the unborn child and the newborn infant had the same chance of reaching adulthood, 
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19.8% of the respondents who originally chose the newborn changed their decision and almost half 

of the respondents did not want to make a choice. In other words, when asked to assume that both 

individuals had the same likelihood of reaching adulthood, the most common choice was to leave it 

to chance as to which one is treated. Additional reasons for choosing the newborn infant rather than 

the unborn were: (i) the newborn was already breathing (36.7% of responses); and (ii) parents 

would have bonded more with a newborn than an unborn child (28.0% of responses). A total of 81 

respondents (5.8%) provided additional reasons, such as risks to the mother. Some respondents 

assumed that the diagnosis was not accurate for an unborn child and a cure could be found by the 

time delivery occurred. Those assumptions increased the preference toward saving a newborn child. 

Reasons given for choosing the unborn child in the ninth month of pregnancy were: (i) pro-life 

belief; (ii) “at ninth month, the child is alive and ready to be delivered”; (iii) the assumption that the 

unborn child would fare better with treatment; and (iv) the mother could be at risk if the unborn was 

not saved. 

Table 1. Weight-adjusted preferences and difficulty of choice 

Comparison Choice 

% choosing 

the option 

Difficulty of choice (%) 

Not 

difficult 

Slightly 

difficult 

Very 

difficult 

6 mo fetus vs newborn child Equal priority 25.9 17.8 25.5 56.8 

 Favour newborn 69.0 28.1 36.0 35.9 

 Favour unborn 5.1 18.2 52.5 29.3 

9 mo fetus vs newborn child Equal priority 39.1 14.8 25.3 59.9 

 Favour newborn 54.0 25.1 34.4 40.5 

 Favour unborn 6.9 16.9 49.3 33.8 

6 mo fetus vs 5-year-old child Equal priority 21.4 16.4 28.6 55.0 

 Favour child 73.6 40.5 28.6 30.9 

 Favour unborn 5.0 21.4 40.7 37.9 

9 mo fetus vs 5-year-old child Equal priority 29.3 16.2 26.4 57.4 

 Favour child 63.8 37.6 27.9 34.5 

 Favour unborn 6.9 25.8 38.0 36.2 

Newborn child vs 5-year-old 

child 
Equal priority 45.6 11.8 22.5 65.7 

 Favour child 43.6 28.8 27.9 43.3 

 Favour newborn 10.7 20.8 39.2 40.0 

Note: 6 mo = unborn child (fetus) in sixth month of pregnancy; 9 mo = unborn child (fetus) in ninth month of 

pregnancy 

When the treatment had to be allocated between an unborn and a 5-year-old child, between 

63.8% and 73.6% of respondents chose the 5-year-old (Table 1). Choosing a 5-year-old over an 

unborn child was seen as slightly less difficult than choosing a newborn over an unborn child 

(between 59.5% and 62.4% vs between 71.9% and 74.9%, respectively). The results imply that 

respondents considered saving a 5-year-old as more important than saving a newborn. This was 

confirmed when respondents were asked directly to choose between these two options. More 

respondents chose the 5-year-old (43.6%) than the newborn (10.7%); however, almost half the 

respondents did not want to make a choice (45.6%). 
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Using the VAS, respondents allocated 31.4 points (95% CI: 30.5–32.2 points) out of 100 to the 

unborn child in the sixth month of pregnancy (weight-adjusted results). Unborn children in the ninth 

month of pregnancy received 36.0 points (95% CI: 35.1–36.8 points) (weight-adjusted results). 

Removing the weight adjustment decreased the preferences towards unborn children by at most 0.3 

points. The relative preference ratio for unborn children in the sixth month of pregnancy was 46% 

(95% CI: 44–47%) of the level of the preferences for the newborns. For unborn children in the ninth 

month of pregnancy, the relative preference ratio was 56% (95% CI: 55–57%) of the level of the 

preferences for the newborn.  

3.3 Preferences in key demographic subgroups 

Table 2 shows the association and the significance level between key demographics and stated 

preferences. Men were more inclined to make a decision than women when the choice was between 

an unborn child and a newborn. The responses varied significantly (p<0.01) between respondents 

who declared a religion and those who did not except when the alternatives were a child of 5 years 

and an unborn child in the ninth month of pregnancy (p=0.014). The level of income significantly 

shaped preferences (p<0.01). Compared with respondents with a low income, those with a high 

income were more likely to make a choice and to choose the newborn and a 5-year-old child over 

the unborn child. The individuals planning to have a child (p<0.001), those who attended church at 

least once a week (p<0.001) and those who had experienced fetal loss (p<0.01) were more likely to 

choose the unborn child compared with their counterparts not in these categories.  

In other words, the experience of losing an unborn child influenced the responses, and 

respondents were more likely to save the unborn child. Preferences also varied by ethnicity (p<0.01) 

with white respondents choosing, on average, the born children more frequently and the unborn 

children less frequently compared with other ethnic groups. The average age of the respondents who 

chose the newborn or the 5-year-old child was higher than those who chose the unborn child (ie, 

younger adults were more inclined to choose an unborn child over a newborn than were older 

adults) (p<0.05 based on Kruskal–Wallis test, results not shown). The difference in average age 

ranged between 3.6 and 8.5 years depending on the question (results not shown). Responses did not 

vary significantly (at the p<0.01 level) by marital status, region of origin or number of children for 

any question. Responses varied significantly by occupation when the unborn child was in the sixth 

month of pregnancy. The difficulty of making choices was significantly different between people 

with and without a religious affiliation (p<0.001, results not shown). For instance, 42.4% of 

respondents with a religious affiliation (weighted results) found that choosing between an unborn 

child in the sixth month of pregnancy and a newborn was very difficult.  

3.4 Multinomial logit model and OLS 

The estimated coefficients from multinomial logit models assessing the choices between an 

unborn child and a newborn infant are provided in Table 3. The exponential value of an estimated 

coefficient has the direct interpretation of relative risk ratio (RRR) for a unit change in the 

corresponding variable. In other words, if a predictor variable has a negative coefficient (or an RRR 

below one), an increase of one unit in the predictor variable reduces the probability of choosing the 

alternative over the baseline (ie, the no-preference response).  
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Table 2. Summary of univariate analyses of stated preferences (selected results only, not weight adjusted) 

Comparison  6 mo fetus vs newborn 9 mo fetus vs newborn 6 mo fetus vs 5-year-old child 9 mo fetus vs 5-year-old child 

  Preference (%) Preference (%) Preference (%) Preference (%) 

Variable Level None Newborn Unborn p-value None Newborn Unborn p-value None Child Unborn p-value None Child Unborn p-value 

Gender Male 25.1 68.2 6.7 0.000 34.3 57.6 8.1 0.000 22.6 72.0 5.4 0.138 27.8 64.0 8.2 0.033 

Female 29.0 68.0 3.0  43.7 51.8 4.5  22.3 73.9 3.8  30.2 64.0 5.8  

Intent to  

have a child 

No 27.1 69.3 3.6 0.000 38.4 57.1 4.5 0.000 21.7 75.1 3.2 0.000 27.9 66.4 5.7 0.000 

Yes 27.3 64.1 8.6  41.8 46.4 11.8  24.8 66.2 9.0  33.1 55.7 11.2  

Atheist/ 

no religion 

No 27.9 66.8 5.3 0.002 39.8 53.4 6.8 0.006 23.0 71.9 5.1 0.008 30.2 62.6 7.2 0.014 

Yes 24.2 73.3 2.5  36.7 59.5 3.8  20.2 77.3 2.5  24.8 69.4 5.8  

Church  

≥1×/week 

No 25.7 71.1 3.2 0.000 38.3 56.7 5.0 0.000 20.7 76.3 3.0 0.000 27.1 67.4 5.5 0.000 

Yes 31.0 60.1 8.9  41.7 49.0 9.3  26.9 64.5 8.6  34.2 55.1 10.7  

Fetal loss 

experience 

No 27.2 68.7 4.1 0.000 38.7 55.7 5.6 0.001 22.0 74.0 4.0 0.000 28.2 65.4 6.4 0.000 

Yes 26.9 63.6 9.5  42.6 47.0 10.4  25.1 66.3 8.6  35.2 54.1 10.7  

Education HSG or less 29.7 65.0 5.3 0.008 42.9 50.4 6.7 0.071 26.2 68.3 5.5 0.010 34.7 57.2 8.1 0.001 

Some college  29.1 67.3 3.6  39.5 54.9 5.6  23.0 72.9 4.1  28.5 65.0 6.5  

≥Bachelor 23.6 70.9 5.5  36.4 57.1 6.5  19.4 76.2 4.4  25.9 67.5 6.6  

Occupation Employed 25.9 68.7 5.4 0.000 38.4 54.7 6.9 0.090 21.9 72.6 5.5 0.000 28.4 64.5 7.1 0.221 

Unemployed 35.0 57.9 7.1  43.2 48.9 7.9  30.5 63.1 6.4  34.6 57.5 7.9  

NILF 26.7 70.0 3.3  39.2 55.9 4.9  21.0 76.1 2.9  28.5 65.0 6.5  

Ethnicity White 26.3 69.8 3.9 0.001 38.7 56.0 5.3 0.007 20.8 75.2 4.0 0.000 27.8 66.1 6.1 0.001 

Black 28.7 62.7 8.6  44.7 47.5 7.8  29.5 64.4 6.1  35.7 55.7 8.6  

Asian/other 34.4 60.2 5.4  40.3 52.2 7.5  29.6 64.5 5.9  29.6 59.6 10.8  

Hispanic 27.2 65.3 7.5  36.4 52.6 11.0  22.8 70.2 7.0  32.9 57.5 9.6  

Household Income <$20k 35.1 58.4 6.5 0.000 45.9 46.2 7.9 0.003 29.3 64.6 6.1 0.000 34.7 55.8 9.5 0.000 

$20.0–

$39.9k 

27.8 68.6 3.6  39.9 55.6 4.5  24.2 72.0 3.8  30.1 63.9 6.0  

$40.0–

$59.9k 

28.0 65.7 6.3  38.3 54.9 6.8  24.3 70.6 5.1  30.4 61.6 8.0  

$60.0–

$99.9k 

25.0 72.3 2.7  37.4 55.8 6.8  18.4 77.1 4.5  25.7 67.9 6.4  

>$100.0k 18.0 76.6 5.4  33.8 60.8 5.4  14.1 82.5 3.4  23.4 72.1 4.5  

Notes: 
NILF = not in labour force (e.g., retired, student, household duties); HSG = high school graduate. 

Results for region and marital status are not shown as they were not significant for any questions. 

6 mo: unborn child (fetus) in sixth month of pregnancy; 9 mo: unborn child (fetus) in ninth month of pregnancy. 

p-values are from Fisher’s exact test for independent categorical variables with two levels and/or Pearson’s chi-squared test for independent categorical 

variables with more than two levels. 
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Table 3. Estimated coefficients from a multinomial logit model predicting preferences
†
 

 Unborn (6th month 

pregnancy) vs newborn 

Unborn (9th month 

pregnancy) vs newborn 

Variable Newborn Unborn Newborn Unborn 

Female -0.12 -0.90
***

 -0.32
***

 -0.86
***

 

Intent to have a child 0.01 0.69
**

 -0.21 0.69
**

 

Atheist/no religion 0.17 -0.37 0.13 -0.38 

Church ≥1×/week -0.38
***

 0.64
**

 -0.21
*
 0.32 

Fetal loss experience -0.02 0.62
*
 -0.2 0.28 

Education (reference = HSG or less) 

 Some college or associate degree 0.01 -0.32 0.15 -0.04 

 Bachelor or more 0.16 0.07 0.19 -0.02 

Occupation (reference = employed) 

 Unemployed -0.25 0.31 -0.09 0.29 

 NILF  0.13 -0.19 0.07 0.04 

Ethnicity (reference = white) 

 Black -0.08 0.45 -0.20 -0.02 

 Asian/other -0.40
*
 -0.26 -0.06 0.06 

 Hispanic -0.01 0.30 0.14 0.52 

Income (reference = ‘less than $20,000’) 

 $20,000 to $39,999 0.35
*
 -0.40 0.32

*
 -0.43 

 $40,000 to $59,999 0.25 0.03 0.30
*
 -0.02 

 $60,000 to $99,999 0.48
**

 -0.86
*
 0.36

*
 -0.02 

 ≥$100,000 0.85
***

 0.11 0.48
**

 -0.21 

Age 0.00 0.00 0.00 -0.00 

Intercept 0.60
**

 -1.80
***

 0.11 -1.54
***

 

No. of observations 2,607  2,607  

Pseudo R
2
 0.05  0.03  

Notes: 

HSG = high school graduate; NILF = not in labour force (e.g., retired, student, household duties). 

*, **, and *** indicate significance level p<0.05, p<0.01,and p<0.001, respectively. 

Results are not weight adjusted. 
†
Baseline = no preference. 

 

Consistent with the univariate results, a gender effect was found. Women were less likely to 

choose a newborn or an unborn infant (ie, were more likely to choose the no-preference option) but 

the significance level varied between questions. The dichotomous variables that increased the 

probability to choose the unborn child were the intent to have a child (p<0.01), frequent attendance 

at a place of worship, and a previous fetal loss, although the last two variables were only significant 

for one out of two questions. A high income level increased the probability of choosing the 

newborn in relation to the no-preference option (p<0.05). The coefficients related to occupation 

were jointly but not individually significant if the unborn was in the sixth month of pregnancy 

(p<0.05 based on a likelihood ratio test). 

Using likelihood ratio tests, region, marital status and number of children had no significant 

impact on the overall decision-making process (ie, the same conclusions were reached as in the 

univariate analysis). The main differences between the multinomial logit and univariate analysis 
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results were that ethnicity, religious affiliation and age were not significant in the multinomial logit 

analysis. 

Table 4. Strength of preferences for unborn children (OLS regression analysis results) 

 Impact on allocated points 

Variable 6th month pregnancy 9th month pregnancy 

Female 0.72 2.26
*
 

Intent to have a child 2.23 3.22
**

 

Atheist/no religion -4.52
***

 -3.87
***

 

Church ≥1×/week 6.69
***

 4.27
***

 

Fetal loss experience 0.68 1.88 

Education (reference = HSG or less)   

 Some college or associate degree -1.53 -1.51 

 Bachelor or more -2.35 -2.42
*
 

Occupation (reference = employed)   

 Unemployed 2.58 1.68 

 NILF  -1.47 -0.92 

Ethnicity (reference = white)   

 Black 0.92 -0.52 

 Asian/Other 3.45
*
 2.17 

 Hispanic 0.92 -0.12 

Income (reference = ‘less than $20,000’)   

 $20,000 to $39,999 -3.22
*
 -2.75

*
 

 $40,000 to $59,999 -2.83
*
 -1.65 

 $60,000 to $99,999 -5.16
***

 -2.00 

 ≥$100,000 -5.13
**

 -3.52
*
 

Age -0.11
***

 -0.09
**

 

Intercept 39.13
***

 40.81
***

 

No. of observations 2,607 2,607 

Adjusted R
2
 0.06 0.04 

Notes: 

This table presents the regression coefficients of key covariates on the number of points (out of 100) 

allocated to unborn individuals. Results are not weight adjusted. 

*, **, and *** indicate significance level p<0.05, p<0.01,and p<0.001, respectively. 

HSG = high school graduate; NILF = not in labour force (e.g., retired, student, household duties). 

OLS = ordinary least-squares. 

In contrast to the results of the multinomial logit model, age and the absence of religious 

affiliation were significant variables in the OLS regression analysis (Table 4). Previous experience 

of fetal death was not significant. Respondents in the highest income category allocated, on average, 

five points fewer to the unborn children in the sixth month of pregnancy than did those in the lowest 

income category (p<0.01). Atheists or respondents without a religious affiliation allocated between 

five and four fewer points to unborn children than to newborn infants (p<0.001). Conversely, the 

respondents who attended a place of worship at least once a week allocated almost seven more 

points to the unborn children in the sixth month of pregnancy than did those who did not attend or 

attended a place of worship less than once a week (p<0.001). Respondents who intended to have a 

child in the future also allocated more points to the unborn children in the ninth month of pregnancy 

(p<0.01). 
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4. Discussion 

To our knowledge, this is the first report of a survey of public opinion in the USA regarding 

healthcare choices involving unborn versus newborn or older children. The results suggest that 

society puts substantial value on avoiding fetal death, albeit not as much as on preventing the death 

of a newborn child. 

4.1 Preferences 

A substantial proportion of respondents did not want to make a choice when asked to allocate a 

life-saving treatment between a newborn infant (or a 5-year-old child) and an unborn child. 

However, many respondents chose to allocate the treatment to a newborn or a 5-year-old over an 

unborn child. Respondents’ reasons for favouring the newborn child were that a newborn was 

already breathing, had somewhat more right to live or had already been delivered. The value of 

avoiding fetal loss increased with gestational age. Respondents also chose the 5-year-old over the 

newborn. Almost 20% of responses shifted away from the newborn when the respondents were 

asked to assume that an unborn child and the newborn had the same chance of reaching adulthood. 

Respondents who did not want to make a choice often stated that only God, not they, should make 

such decisions. The choice to select the newborn over an unborn child was difficult for most 

respondents. 

The results confirmed the authors’ prior assumptions that religion, gender, previous experience 

with fetal death, intent on having a child in the future and age have an impact on respondents’ 

preferences. However, the number of children and respondent’s level of education did not influence 

the preferences, contrary to the authors’ prior assumptions and comparable studies (Nord et al., 

1995). For the respondents, the importance of the threshold of birth was high – more specifically, 

the fact that a newborn is breathing (the first reason given by respondents to choose the newborn in 

the Results section) was likely to be very important.  

It should be noted that the explanatory variables did not explain the responses well since the 

(pseudo) R
2
 of the multinomial logit and OLS models were low (between 0.03 and 0.06).  

4.2 Impact of weighting on preferences  

Using the raw data instead of weighted preferences had little impact on preferences. On 

average, preferences changed by 0.5 percentage points with a maximum of 1.3 percentage points 

(results not shown) because the sample was fairly representative of the population. In addition, 

some variables used to calculate the weights (region, marital status and education) did not have a 

significant impact on the responses. The fact that the results are consistent with and without 

weighting and across methodologies is an indication of robustness of the results. 

4.3 Limitations 

Our research could suffer from sample selection because respondents were part of a panel and 

had already agreed to participate in surveys. An inverse probability weighted method was used to 

address non-response and sample selection bias. However, the methodology used may not solve the 

problem if the selected demographics do not explain why potential respondents did not respond. 

Even if it were the case, representation issues could still be present as the sampled respondents had 

access to the internet and may be more proficient in the use of technology than the average 

population. Indeed, 74% of American households had access to the internet in 2010 (US Census 

Bureau, 2010); therefore, the survey may not be able to provide insight on the remaining 26%. 

Börsch-Supan et al.(2006) colleagues proposed an approach to address this bias by conducting an 
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offline survey in addition to the online survey. For cost reasons, such an approach was not 

undertaken in the present study. Another limitation is that fetal diagnosis is difficult and 

respondents might think that an unborn child with a disease has further complications.  

The intent of the VAS was to measure the strength of preferences. However, it remains unclear 

whether the strength of the preference comes from the respondents’ certainty when choosing 

between the alternative responses or whether it measures the relative value of the alternatives. In 

order to assess this, the respondents could have been asked for indifference points (eg, asking 

respondents who chose the newborn for the number of unborn children that would make them 

change their decision). Based on feedback prior to the core study, this option was not chosen. 

4.4 Comparison with published literature 

Our results regarding the allocation of treatment between a newborn infant and a 5-year-old 

child were consistent with the work of Nord and colleagues (1995). In that study, respondents in 

Australia were asked to choose to give one organ to either a young child or a newborn infant. 

Respondents could also choose a no-preference answer. Forty-four per cent of the Australian 

respondents in the study by Nord et al. (1995) and also 44% of the American respondents in our 

study favoured the child. In Australia, slightly more respondents chose the no-preference option 

(55% vs 46% in the USA) and 1% chose the newborn infant vs 11% in the USA. The same 

proportion (71%) of American and Australian respondents who chose the young child reported that 

the decision was difficult. Felder and colleagues (2003) also found that the prospect of a healthy 

child had more influence than saving an unborn child. More specifically, they showed that a 

medical board, which recommended routine amniocentesis for women older than 35 years, valued 

the detection of a fetus with chromosomal anomaly about six times higher than the loss of an 

unaffected fetus (Felder et al., 2003). It should be noted that this ratio is higher than in our study, 

and medical boards – not society – were in charge of making such decisions. 

4.5 Implication for health economics evaluations 

As the results suggest that society values the avoidance of fetal death, the prevention of fetal 

death should be considered in economic evaluations. This conclusion comes from considering the 

high number of respondents who did not want to make a choice, the perceived difficulties of the 

choice and the relative strengths of preferences. Different approaches are possible to include the 

prevention of fetal death in economic evaluations. Life-years saved or QALYs gained by preventing 

a fetal death could be considered similarly to the evaluation of the prevention of the death of 

newborns. The differences in preferences between an unborn in the ninth month of pregnancy and a 

newborn were comparable (although slightly more pronounced) with those between a newborn and 

a five year old, and, therefore, similar weights should be used for unborn children. Alternatively, the 

QALYs used for an unborn child may be of lower value than those of a newborn as society – 

according to the results of this survey – puts more emphasis on saving a newborn. The value to be 

applied could be the relative preference ratios calculated in this article (ie, the QALYs associated 

with the loss of an unborn child should be between 0.44 and 0.58 times that of a newborn infant). 

The value could vary by gestational age. The relative preference ratio should be used with caution 

because, as previously discussed, the strengths of the preference may not reflect the relative value of 

the alternative.  

The solution may not reside purely in the conclusions drawn from this survey. Respondents 

made a number of assumptions when answering the questionnaire (eg, on the likelihood of an 

unborn child reaching adulthood), and may not be fully informed about the impact of losing an 

unborn child (hence the differences in preferences between those who experienced this loss and 
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those who did not). Before making a decision on how to evaluate the prevention of a fetal death, 

additional studies should be conducted to better understand the consequences for parents’ lives 

following the death of a child at different life stages. These studies would allow policy-makers to 

weigh the responses in this survey. Alternatively, the number of live births could be used as a valid 

endpoint in clinical trials for interventions preventing fetal deaths. This approach would address the 

issues expressed by respondents that unborn children had a lower chance of survival than newborns. 

5. Conclusion 

The results of this survey suggest that society puts significant value on avoiding fetal loss, 

albeit less than on preventing the death of a newborn child. Where appropriate to the healthcare 

intervention under review, health-economic analysis should give consideration to any potential 

impact on prevention of fetal death. 
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Appendix – Supplementary methods 

Sample weights calculation 

Weighting was used to ensure that the results were representative of the US population. 

Weights were calculated with a logistic regression-based solution that appended the survey and CPS 

dataset (US Census Bureau 2012). The logistic regression used the variables available both in the 

survey and in the census data, namely age, region, gender, education, occupation, ethnicity, 

household income and marital status. The dependent variable was equal to 1 if an observation was 

part of the survey database and 0 if the observation was part of the CPS dataset (US Census Bureau 

2012). Therefore, the predicted probability for each response corresponded to the probability of the 

response being part of the survey given the respondent’s demographic. By definition, the sampling 

weight was the inverse of the predicted probability.  

Multinomial logit 

Let the indirect utility of alternative j (j=0, 1, 2) for individual i be Vij=z′iαj+εij with zi being a 

vector of characteristics that varies across individuals but not across choices, and αj being a vector 

varying across choices and not across individuals, and εij of type I extreme value. The multinomial 

logit model can be derived from the random utility model if the εij terms are independent. The 

probability that individual i chooses the alternative j is defined by  

 

The relative probability that an individual i chooses alternative j over k is: 

 

The coefficients from the multinomial logit models indicate how changing the predictor value 

by one unit affects the probability of selecting an alternative choice relative to a reference choice. 

The tests of significance were conducted across all potential choices, for unborn vs no choice and 

for newborn vs no choice. A model approach was taken for the univariate analyses and multinomial 

regressions. Therefore, weights were not included in the univariate or multinomial analyses. 


