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INTRODUCTION

As medical practice transitions toward shared decision-
making between physicians and patients, it is essential that
prognostic information is clearly communicated.1 Laypeo-
ple are able to make reasonable statistical inferences about
familiar domains.2 However, Kaplan-Meier curves, com-
monly used by physicians in estimating survival rates over
time, are unfamiliar to patients. We test two prognoses,
which communicate cumulative mortality and duration,
and find lay understandings are more affected by the chosen
time period than survival probability when estimating sur-
vival duration.
As can be seen in Figure 1, an equivalent survival rate may

be communicated to a patient for various time frames (e.g., a
3-year survival rate of 25%, a 5-year survival rate of 10%, or a
37% annual hazard rate),3 depending on physician preference.
In this study, we tested how prognoses, reflecting the same
underlying hazard-equivalent risk, but communicating cumu-
lative mortality at different timepoints, affect lay understand-
ing of survival. Study design and planned analyses were
preregistered at the Open Science Framework (OSF).

METHODS

Participants received $1 for completing a survey regarding a
hypothetical illness. A total of 560 US respondents were
recruited from an online service (Amazon’s Mechanical Turk
[MTurk]). Of these, 218 failed inclusion criteria (completing
the task in < 3 min, passing an attention check, and correctly
indicating that the longest duration a person might live was
longer than the shortest they might live), leaving 342 valid
responses (55.0% men; mean age = 42 years).
We randomly assigned respondents to one of two descrip-

tions of a disease prognosis with an equivalent hazard rate:
25% over 3 years or 10% over 5 years. Participants responded
to the following prompt:

I’m very sorry to tell you this. I’ve just taken a look at
the scans and see evidence that you have a severe
disease. This is the sort of thing that some people won’t
survive. The (3 | 5) year survival rate of this disease is
(25 | 10) percent. We don’t know exactly what will
happen to you, but we do know that (75 | 90) percent of
patients like you will die in the next (3 | 5)
years.Participants were then asked for their best guess
of (a) how much time would pass before they would
die from the disease and (b) howmuch timewould pass
before a similar other would die. Responses were pro-
vided in number of years, months, and days. We elic-
ited two dependent variables (DVs). DV1 is an aggre-
gate of their best guess of when they would die and
when a similar person would die. Each component of
DV1 is also individually significant. DV2 is an aggre-
gate of two measures of their uncertainty in their guess.
We only report results for DV1, their expected lifespan.

RESULTS

Using a Wilcoxon rank sum test, the median ± SD expectation
of remaining lifespan was significantly longer in the 5-year
condition (3.0 ± .83 years, N = 124) than in the 3-year condi-
tion (2.1 ± 2.0 years, N = 136), P < .001.

DISCUSSION

We found that judgments of expected survival differed be-
tween conditions presenting the same survival curve for dif-
ferent timeframes. Overall, respondents expect to live 43%
longer when evaluating an equivalent prognosis at 5 versus
3 years, despite adjusted survivability estimates (25% versus
10%). These results suggest that patients may weight
timeframe more heavily than probability of survival when
cognitively processing prognoses. As such, a physician’s
choice of communicated target date could have a strong effect
on the perception of expected survival.Published online May 29, 2019
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Figure 1 Equivalent mortality risks of pleural mesothelioma per year. Estimated survival distribution for pleural mesothelioma modified from
Fig. 1 from Sugarbaker et al. (1999). The curved line represents a 37% annualized hazard rate with values labeled for years 1 through 5.
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