












Conclusions and future research questions 

The study has methodologic limitations. First, our data may reflect a self-fulfilling 
prophecy; that is, once 'non-survival' is predicted is the balance of NICU care 'tilted' 
to produce the demise of the infant? We saw no evidence of such behavior during the 
study period. In fact, the overwhelming majority of non-survivors in our study did 
not have DNR orders. Second, our predictions may reflect a 'herd' phenomenon; that 
is, once the opinion of 'non-survival' was articulated (particularly by the attending 
physician), did others 'jump on the bandwagon'? This possibility is difficult to eval
uate, as the opinions may equally have reflected shifts in the bodies of the infants as 
in the minds of the evaluators. Nevertheless, we explored this possibility in a pilot 
study by comparing predictions of our respondents to predictions of experienced NICU 

nurses who did not participate in rounds or provide direct patient care during the 
study period. There was substantial agreement between our 'blinded' respondents 
and our study respondents. 

These data carry a number of important implications for discussions about prog
nostications of medical futility and the withholding and withdrawing of life-sustain
ing treatment in the NICU. First, they suggest that very little recognizably 'futile' care 
is being provided. That is, there were very few circumstances in which every profes
sional agreed that the baby would not survive, treatment was extended, and the baby 
eventually died. To the ex tent that prolonged treatment was provided to babies who 
ultimately died, almost all of their deaths were unpredictable. Second, our data raise 
the disturbing possibility that many futility assessments are inaccurate. This raises 
some interesting problems. If medicine, like meteorology, is an inexact science, long
range predictions of death, at least in the NICU, may be as imperfect and as useless as 
long range weather forecasts. Furthermore, if certainty about futility were the only 
criterion that can justify a decision to withhold or withdraw life-sustaining treatment 
in the NICU, these data would make such decisions virtually impossible. We would 
suggest that there are situations in which withdrawal of care is appropriate, that such 
decisions are always based on probabilistic information about outcomes, and that 
certainty is therefore an impossible threshold and an illusory criterion for such deci
SlOns. 

Finally, we have demonstrated that the 'distributive justice' argument strongly 
favors continued NICU care. The vast majority of NICU resources are directed to 
infants who ultimately survive to go home to their families, tenfold more than ICU 

resources directed toward sick adults. 
We have only begun to explore the implications of predictions of morbidity. 

Future research should focus on the relationship between predictions of mortality and 
ultimate outcomes for patients who survive. A great deal of population-based litera
ture recounts the likelihood of morbid outcomes (almost always a combination of 
motor spasticity and cognitive impairment) as a function of risk factors for NICU 

patients. In brief, this work shows that the higher the risk of death, the higher the risk 
of survival with impairment.9 

However, just as with mortality, morbidity is more importantly described from a 
prospective viewpoint. Clinicians are not faced with 'a population' (although public 
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policy makers are). Rather doctors and nurses deal with patients one at a time. What 
do we know about the accuracy of predictions of impainnent in survivors of NICU 

care while the infants require life-support in the NICU, as opposed to at their two-year 
check-up? The answer, in short, is very little. Although some physiologic events in 
the NICU have clearly been correlated with subsequent impairment, very little atten
tion has been paid to caretaker intuitions (either serial or 'one-time') about morbid 
outcomes. 

One could design a prospective morbidity study closely paralleling the prospective 
mortality study described in the section above. One could ask caretakers on a daily 
basis whether the infant in their care was going to 'live but be impaired', with vari
ous degrees of impairment specified or not. Correlation of these intuitions with sub
sequent outcomes would provide at least a first-cut answer to the predictive value of 
intuitions of morbidity. It may turn out that the predictions of outcome by doctors are 
not that bad, but that mortality is not the only bad outcome to be avoided. Survival 
with severe neurological deficits may be as bad or worse in the minds of some par
ents. 

Paren tal perception of the goals of NICU care is a second important area for future 
research. Do parents feel that they are adequately involved in decision-making now? 
For parents of babies who died, do they fee I that they achieved a 'good death?' If 
not, what mechanisms might facilitate more truly shared decision-making? The goal 
should be to combine the best epidemiological data with the best methods of sharing 
that data to ins ure that parents understand, and then seek the best decision for each 
infant within the inevitable constraints of prognostic uncertainty. 
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