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Abstract
Objective To determine if one of Hippocrates’ aphorisms, identifying
good cognition and good appetite as two prognostic factors, predicts
death in community living older adults in the modern era.

Design Secondary analysis of an existing population based cohort study.

Setting Manitoba Study of Health and Aging.

Participants 1751 community living adults aged more than 65 enrolled
in the Manitoba Study of Health and Aging in 1991 and followed over
five years.

Main outcome measure Time to death.

MethodsWe recreated the hippocratic prognosticator using an item that
measures appetite drawn from the Center for Epidemiologic
Studies-depression subscale, and the mini-mental state examination,
with a score of >25 being considered as normal. People with normal
cognition and appetite were compared with those with either poor
cognition or poor appetite. We constructed Cox regression models,
adjusted for age, sex, education, and functional status.

Results The prognostic aphorism predicted death, with an unadjusted
hazard ratio of 2.37 (95% confidence interval 1.93 to 2.88) and a hazard
ratio of 1.71 (1.37 to 2.12) adjusted for age, sex, and education. Both
poor appetite and poor cognition predicted death. The sensitivity and
specificity were not, however, sufficient for the measure to be used alone.

Conclusion An aphorism devised by Hippocrates millennia ago can
predict death in the modern era.

Introduction
The notion that disease is based on natural causes, the
importance of bedside medicine, and many current ethical
principles all have their roots in the hippocratic tradition.
Diagnostic skill was important,1 but accurate prognostication

was more highly prized: “The best physician was one who could
prevent and predict.”2 Prognostication went beyond simply
forecasting the future, to encompass a broader understanding
of the cause, context, and clinical course of an individual’s
disease.3 4 Many of Hippocrate’s aphorisms were related to
prognostic factors.
Aphorisms are short, pithy statements summarising an
observation or giving a recommendation.5 One of these
aphorisms stated: “It augurs well, if the patient’s mind is sound,
and he accepts all food that’s offered him; but, if the contrary
conditions do prevail, the chances of recovery are slim.”6
Numerous, differing translations of this aphorism exist, but all
contain two key prognostic factors: good appetite and good
cognition. There is evidence for death being predicted by
cognitive impairment7 8 and weight loss.9 10 However, no study
has been done to ascertain if the original hippocratic aphorism
accurately predicts outcomes.
We determined if Hippocrates’ aphorism could predict death in
community living older adults in themodern era and if a gradient
effect existed, with more severe appetite and cognitive loss
being associated with a worse prognosis than less severe appetite
and cognitive loss.

Methods
Sample
We used data from the Manitoba Study of Health and Aging
(MSHA), a prospective cohort study conducted in conjunction
with the Canadian Study of Health and Aging.11 In that study
community living adults aged more than 65 were randomly
selected from a representative population registry. The original
survey was conducted in 1991-92, and follow-up was carried
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out in 1996-97. Overall, 2890 people were initially selected. Of
these, 443 refused to participate, 480 were not eligible (died,
entered nursing home, or too ill), 162 could not be located, and
54 did not complete the screening questionnaire. At least one
data source provided complete follow-up for all participants for
mortality over the five years.

Outcome measures
Participants self reported age, sex, and education. We used an
item from the Center for Epidemiologic Studies-depression
subscale to assess appetite12: “I did not feel like eating; my
appetite was poor.” We scored this item: 0, rarely or none of
the time (<1 day); 1, some or a little of the time (1-2 days); 2,
occasionally or a moderate amount of the time (3-4 days), and
3, most of the time (5-6 days). We measured cognition using
the modified mini-mental state examination (3MS),13 an
expanded version of the mini-mental state examination,14 and
functional status using the older Americans resources and
services scale.15On the basis of the results we grouped cognition
into no disability, mild disability, and moderate, severe, or total
disability.

Aphorism prognosticator
Based on the hippocratic aphorism we created a dichotomous
prognostic indicator. We considered participants with a good
prognosis to be those with a mini-mental state examination score
of greater than 25 and who had a poor appetite rarely or none
of the time (that is, 0 on the depression subscale item). We
considered participants with a poor prognosis to be either those
with a mini-mental state examination score of 25 or less, or
those who had a poor appetite some of the time, occasionally,
or most of the time.

Risk index
Since the effect of cognition16 and appetite are gradient effects
rather than threshold effects, we constructed a continuous risk
score (table 1⇓). For this, we simply assigned a score of 0 to 3
for categories of the mini-mental state examination arbitrarily
chosen before we conducted the analysis, and a score of 0 to 3
for the Center for Epidemiologic Studies-depression subscale.
This gave a score from 0 to 6.

Outcomes
The primary outcome was time to death. We obtained
information on death over the five year interval by proxy reports,
death certificates, and administrative records. Mortality was
coded as either alive or dead by the end of the Manitoba Study
of Health and Aging-2. We used the methods of the Canadian
Study of Health and Aging to determine the time to death.17
Briefly, we used the date of death on the death certificate
(n=247), and if these data were not available, we obtained the
date of death from proxy report (n=73) or administrative data
(n=97). We considered the participants to have been censored
after the end of the second phase of follow-up.

Statistical analysis
For bivariate analyses, we used χ2 tests for categorical variables.
For continuous variables, we used Student’s t tests (assuming
unequal variance).We constructed Kaplan-Meier plots and Cox
regression models. The primary variable of interest was the
hippocratic aphorism, which was a dichotomous variable (good
prognosis versus poor prognosis). Potential confounding factors
were age (years), sex, education (years of formal education),

and functional status (considered as no impairment, mild
impairment, and moderate or severe impairment). We also
conducted a sensitivity analysis using the continuous risk index,
and considered several cut-off points for the mini-mental state
examination (see supplementary file). We determined the
sensitivity and specificity of the aphorism. Finally, we
constructed receiver operating characteristic curves for the risk
index using the outcome of death and used a c statistic to
calculate the area under the receiver operating characteristic
curve.

Results
Table 2⇓ shows the characteristics of the 1751 participants. The
simple aphorism predicted mortality (figure⇓). The effect was
attenuated by considering other factors but remained significant
(table 3⇓). In addition, each item predicted death: the unadjusted
hazard ratio for appetite was 1.79 (95% confidence interval 1.44
to 2.22) and the hazard ratio adjusted for age, sex, education,
and functional status was 1.63 (1.31 to 2.03). The unadjusted
hazard ratio for cognitive impairment was 2.21 (1.82 to 2.68)
and the adjusted hazard ratio was 1.46 (1.16 to 1.83). The
continuous risk index predicted survival in Cox regression
analyses: the unadjusted hazard ratio was 0.74 (0.70 to 0.79)
per point on the score and the adjusted hazard ratio was 0.87
(0.80 to 0.94).
When considering the aphorism as a diagnostic test for
predicting death, the sensitivity was 65% and the specificity
was 60%. The continuous risk index predicted death, with an
area under the receiver operating characteristic of 0.65 (95%
confidence interval 0.62 to 0.68, see supplementary file). The
area under the receiver operating characteristic curve for the
four point appetite itemwas 0.56 (0.53 to 0.58) and for cognition
was 0.63 (0.60 to 0.66).

Discussion
Accurate prognostication was highly prized in the hippocratic
tradition.1 4 Recently, attention has returned to prognostic
models,17 but no one has examined the hippocratic aphorism in
the context of a modern dataset. We found that people with a
poor prognosis according to this aphorism had a mortality rate
that was twice as high as those with a good prognosis.
Furthermore, considering cognition and appetite as continuous
factors adds prognostic information, by expanding the range
across which the increased risk is apparent. Each factor predicted
death, with cognition associated with more predictive accuracy
than appetite. However, the sensitivity and specificity of these
factors do not allow ascertainment of the risk of death with
certainty. Nevertheless, they are likely to be accurate enough
to alert doctors to patients who may do poorly in the future. We
also found that age, sex, and functional status all predicted
adverse outcomes, and including them in statistical models
attenuated the effect of the prognostic score. Incorporating these
factors into a more complete risk index could improve the
accuracy of the measure.

Strengths and weaknesses of this study
Our approach has both strengths and limitations. Firstly, the
exact wording of the original aphorism is not known. The
hippocratic corpus was probably not written by Hippocrates,
but rather by several authors, and was modified and translated
over time.1 Furthermore, there are many prognostic aphorisms,
but we have considered only one. Thus it is impossible to
replicate all hippocratic prognostic factors exactly. Secondly,
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the dataset we used is somewhat ancient in itself, having been
generated in the 1990s. Thirdly, we used measures that were
not available to Hippocrates and we arbitrarily chose cut-off
points for the mini-mental state examination. Fourthly, we used
data from a simple screening questionnaire (not from the clinical
examination that followed). Data in Hippocrates’ time would
have been gathered by the physicians themselves, which could
increase, or perhaps decrease, the reliability of the measures.
Finally, neither we nor Hippocrates followed the guidelines for
developing and validating a clinical prediction rule. We simply
considered the original hippocratic observations as the derivation
dataset and proceeded directly to a validation cohort. Of course,
Hippocrates antedated modern statistical methods and
procedures for devising risk indices by several thousand years,
so he was somewhat at a disadvantage.
The strengths of our study were that the Manitoba Study of
Health and Aging was a large sample drawn from a
representative sampling frame, and the aphorism could be
replicated fairly accurately.

Conclusions
We do not advocate using this exact measure in clinical practice.
However, we feel that several important lessons can be learnt.
Firstly, the critical role of cognition in prognostication is often
overlooked.Many centuries have elapsed between Hippocrates’
existence and now, during which this observation has been little
translated into clinical care. At some points, risk scores have
incorporated cognition,18 but many case mix adjustment tools
and prognostic indices still do not incorporate cognitive
measures. It is possibly time to develop risk assessment tools
that consider cognition.
Secondly, accurate prognostication is as important today as it
was in Hippocrates’ time. The current haphazard application of
highly technical and expensive treatments to all people
regardless of treatment goals, comorbidity, cognition, or
functional status is a prominent feature of modern medicine.
Identifying those who may benefit from aggressive care will be
important in the future, and lessons may be learnt from the past.
Thirdly, the importance of simple clinical measures remains
relevant today. Hippocrates’ aphorism is brief and pithy, yet
contains important data. Simple global measures, such as
cognition and appetite, are easily measured, reproducible, and
important. The hippocratic tradition repeatedly stressed the
importance of symptoms and clinical examination. With our
current focus on advanced diagnostic tests we may omit
important data that are easily obtained during history taking and
physical examination. Even in our time, it may be worth
listening to, and examining, patients.
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What is already known on this topic

One of the hippocratic aphorisms on prognosis stated that good appetite and good cognition were favourable prognostic factors
Poor cognition and weight loss are known to predict mortality, but the original aphorism has never been validated

What this study adds

Poor cognition and poor appetite in community living older adults predict mortality, and the hippocratic aphorism itself predicts mortality
The aphorism is not accurate enough to predict with certainty who will die, but the findings highlight the importance of simple global
measures of health

Tables

Table 1| Risk score based on Hippocratic aphorism, with higher scores indicating a more favourable prognosis

ScoreNo of participantsItem

Mini-mental state examination score:

086<20

121120-23

242924 – 26

31025>26

Poor appetite:

31436Rarely or none of time (<1 day)

2155Some or little of time (1-2 days)

170Occasionally or moderate amount of time (3-4 days)

090Most of time (5-6 days)
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Table 2| Baseline characteristics of sample at baseline and mortality over five years. Values are numbers (percentages) unless stated
otherwise

Total sample (n=1751)Good prognosis‡ (n=1032)Poor prognosis† (n=719)Characteristics

77.5 (7.1)75.9 (6.4)*79.9 (7.5)*Mean (SD) age (years)

1025 (58)629 (61)*396 (55)*Women

9.3 (3.6)10.3 (3.1)*7.8 (3.7)*Mean (SD) education (years)

Functional status:

1087 (62)742 (72)*345 (48)*No impairment

450 (25)220 (21)*230 (32)*Mild or moderate impairment

214 (12)70 (7)*144 (20)*Severe impairment

417 (24)165 (16)*252 (35)*Mortality (% dead)

*P<0.05.
†Mini-mental state examination score ≤26, or a poor appetite some of time, occasionally, or most of time.
‡Mini-mental state examination score >25 and a poor appetite rarely or none of time.
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Table 3| Results of Cox regression models for dichotomous prognosticator derived from aphorism

Hazard ratio (95% CI) for mortality

Variables Model 3: full modelAdjusted model 2*Unadjusted model 1

1.50 (1.19 to 1.86)1.71 (1.37 to 2.12)2.37 (1.93 to 2.88)Prognosis (reference good)

1.06 (1.04 to 1.07)1.07 (1.06 to 1.08)—Age (per year)

0.51 (0.41 to 0.62)0.58 (0.47 to 0.70)—Sex (reference male)

1.00 (0.97 to 1.02)1.00 (0.97 to 1.02)—Education (per year)

———Functional status (reference no impairment)

1.80 (1.41 to 2.29)——Mild or moderate impairment

2.62 (2.01 to 3.43)——Severe impairment

*Adjusted for age, sex, and education.
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Figure

Kaplan-Meier survival curve of older community living adults based on appetite and cognition
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