
The belief that “the higher your 
blood pressure, the higher your 

risk of death, and the lower 
your blood pressure, the lower 
the risk of death” is WRONG. 

© Copyright 2009 - Larry Hobbs @ FatNews.com, All Rights Reserved

Monday, June 22, 2009

http://www.FatNews.com
http://www.FatNews.com


Hi, this is 
Larry Hobbs @ FatNews.com

© Copyright 2009 - Larry Hobbs @ FatNews.com, All Rights Reserved

Monday, June 22, 2009

http://www.FatNews.com
http://www.FatNews.com


This FALSE belief 
goes back to 1968 when the 

Framingham study was published.
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My impression is that this belief 
about blood pressure is thought 
to be one of the “sacred truths” 

in medicine.
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But this belief is WRONG.
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Summary

Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.

Lancet 2000; 355: 175–80
See Commentary page 159

Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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After re-anlyzing the statistics 
on the the original Framingham data, Port found...

The original Framingham data 
DOES NOT support the belief that 

“lower [systolic] pressures imply lower risk”...
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Summary

Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.

Systolic blood pressure and mortality

Sidney Port, Linda Demer, Robert Jennrich, Donald Walter, Alan Garfinkel

Departments of Mathematics (Prof S Port PhD, Prof R Jennrich PhD),
Statistics (Prof S Port, Prof R Jennrich), Medicine-Cardiology
(Prof L Demer PhD, Prof A Garfinkel PhD), Physiology (Prof L Demer),
and Physiological Science (Prof D Walter PhD, Prof A Garfinkel),
University of California, Los Angeles, CA, USA

Correspondence to: Prof Sidney Port, Department of Mathematics,
University of California, Los Angeles, Los Angeles, CA 90025, USA
(e-mail: sport@ucla.edu)

THE LANCET • Vol 355 • January 15, 2000 • 175-180
© 2009, Larry Hobbs, FatNews.com

Port also found that 
the original Framingham data also 

does NOT support the belief that 
“140 mm Hg is a useful cut-off for 

hypertension all adults.”
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Summary

Background The current systolic blood-pressure threshold for
hypertension treatment is 140 mm Hg for all adults. WHO
and the International Society of Hypertension have proposed
that normal pressure be lower than 130 mm Hg, with an
optimum pressure of less than 120 mm Hg. These
recommendations are based largely on the assumption that
cardiovascular and overall mortality depend in a strictly
increasing manner on systolic blood pressure. The
Framingham study was instrumental in establishing this
viewpoint. We reassessed data from that study to find out
whether the relation is strictly increasing or whether there is
a threshold in this relation.

Methods We used logistic splines to model the relation of
risk of cardiovascular and all-cause death with systolic blood
pressure, using age-specific and sex-specific rates. We
tested for the independence of the slope parameters from
age and sex, and the reduced model with common slopes
was used to produce a model different from the conventional
linear logistic model. 

Findings Against the predictions of the linear logistic model,
neither all-cause nor cardiovascular deaths depended on
systolic blood pressure in a strictly increasing manner. The
linear logistic model was rejected by the Framingham data.
Instead, risk was independent of systolic blood pressure for
all pressures lower than a threshold at the 70th percentile
for a person of a given age and sex. Risk sharply increased
with pressure higher than the 80th percentile. Since systolic
blood pressure steadily increases with age, the threshold
increases with age, but more rapidly in women than in men.

Interpretation The Framingham data contradict the concept
that lower pressures imply lower risk and the idea that
140 mm Hg is a useful cut-off value for hypertension for all
adults. There is an age-dependent and sex-dependent
threshold for hypertension. A substantial proportion of the
population who would currently be thought to be at increased
risk are, therefore, at no increased risk.
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Introduction
Current medical treatment of hypertension in adults aims
to lower systolic blood pressure, for all ages and both
sexes, to a resting value lower than 140 mm Hg. This
threshold, which is partly arbitrary, is used to define
hypertension. The sixth report of the Joint National
Committee on the Detection, Evaluation, and Treatment
of Hypertension (JNC/6) recommends that normal
systolic pressure is less than 130 mm Hg and that an
optimum pressure is less than 120 mm Hg.1 Such an
aggressive approach to hypertension is based on the
general belief that there is a strictly increasing relation
between systolic blood pressure and cardiac risk. For
example, JNC/6 states, “This relationship is strong,
continuous, graded, consistent, and etiologically
significant”.1 WHO and the International Society of
Hypertension (ISH) have also adopted the JNC/6
recommendations.2 Since at least 50% of the population
have systolic blood pressures between 120 mm Hg and
140 mm Hg, these new standards have generated some
concerns.3

The concept that lower blood pressure implies lower
risk is derived mainly from the use of linear logistic
regression to model the relation. Generally, it is believed
that this is the only simple model that is consistent with
the data from epidemiological studies. Keys4 investigated
the relation of overall death and coronary-heart-disease
death with systolic blood pressure in men. By simple
graphical analysis of the raw data, he saw that the risk of
death was apparently constant for all men with systolic
pressures in the lower 70% for their age; the risk increased
sharply for those with pressures in the upper 20% for their
age. Based on his analysis, Keys concluded that the
relation is non-linear and, therefore, the assumption of a
simple linear relation and the use of the linear logistic
model are unjustified.

The Framingham study5 was instrumental in
establishing the current viewpoint. We reassessed the
Framingham 18-year data on the relation between systolic
blood pressure and the hard endpoints of all-cause and
cardiovascular-disease death. We focused especially on
all-cause death for two reasons: it is the most free of
misclassifications and, importantly, the number of events
is sufficiently high to allow accurate estimates of the shape
of the relation with systolic blood pressure. We chose the
Framingham study because it was large, carefully done, is
widely cited, and is one of the most influential studies
leading to the current viewpoint; it included women and
older people; and at the 18-year point the study was little
affected by antihypertensive drug intervention.

Methods
The Framingham data are presented separately for three age-
groups for each sex: 45–54 years, 55–64 years, and 65–74 years.
Since age and sex are risk factors for mortality, especially
cardiovascular death, and since systolic blood pressure increases
continuously with age, the effects of sex and age need to be from
that of systolic blood pressure on mortality. We therefore did
separate analyses using the distinct groups rather than using a
single adjusted rate.
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In other words,
this belief is WRONG.
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Here we are in June 2009, 
and, as far as I know, 

nothing has been done to 
correct this false belief.
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It would be very simple to 
prove or disprove what 

Sid Port discovered.
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All you’d need to do is give the 
same data to several 

statisticians around the world 
and let them analyze the data 

independently.
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This would prove or disprove 
what Sid Port is saying.
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But, as far as I know, 
this has NOT been done.
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Many people are being 
frightening into believing the 
have hypertension, and that 
they must take a drug to 

lower their blood pressure.
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Several older people have 
told me...
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... “I’m taking this blood 
pressure medicine which 
makes me feel lousy...”
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“... but I know that I have to 
take it if I don’t want to die.”
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But for a majority of 
people who have 

been told that they 
have hypertension, 

this is NOT true.
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For most people with 
moderately elevated 

blood pressure, they are 
at NO GREATER 
RISK OF DEATH.
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I believe the reason that this 
false belief continues to be 
perpetuated is because...
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... drug companies don’t 
want doctors and patients 

to know the truth...
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... because it would 
dramatically lower sales of 
blood pressure medicines.
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The drug companies 
perpetuate this false belief... 
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... in order to scare you 
into thinking you’d better 
take their drugs or else 

you will die.
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Many researchers have 
been paid by the drug 

companies, which 
influences what they say.
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This is most unfortunate, 
but true.
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I will post other highlights 
from this brilliant paper.
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I believe that potassium 
bicarbonate is vastly 

superior to all prescription 
blood pressure medicines...
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... for improving health.
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I’ve been taking 1000 mg 
of potassium twice a day 

(2000 mg per day) 
in the form of potassium 
bicarbonate since 2000.
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My blood pressure 
dropped from roughly 

140/80 mm Hg to
124/73 mm Hg.
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WARNING: Only take 
potassium under a 

doctor’s supervision. 
Too much potassium 

can kill you.
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! Summary Theoretically, we hu-
mans should be better adapted
physiologically to the diet our an-
cestors were exposed to during mil-
lions of years of hominid evolution
than to the diet we have been eating
since the agricultural revolution a
mere 10,000 years ago, and since in-
dustrialization only 200 years ago.
Among the many health problems
resulting from this mismatch be-
tween our genetically determined
nutritional requirements and our
current diet, some might be a con-
sequence in part of the deficiency 
of potassium alkali salts (K-base),
which are amply present in the
plant foods that our ancestors ate 
in abundance, and the exchange of
those salts for sodium chloride
(NaCl), which has been incorpo-
rated copiously into the contempo-
rary diet, which at the same time is
meager in K-base-rich plant foods.

Deficiency of K-base in the diet
increases the net systemic acid load
imposed by the diet. We know that
clinically-recognized chronic meta-
bolic acidosis has deleterious ef-
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fects on the body, including growth
retardation in children, decreased
muscle and bone mass in adults,
and kidney stone formation, and
that correction of acidosis can
ameliorate those conditions. Is it
possible that a lifetime of eating di-
ets that deliver evolutionarily su-
perphysiologic loads of acid to the
body contribute to the decrease in
bone and muscle mass, and growth
hormone secretion, which occur
normally with age? That is, are con-
temporary humans suffering from
the consequences of chronic, diet-
induced low-grade systemic meta-
bolic acidosis?

Our group has shown that con-
temporary net acid-producing di-
ets do indeed characteristically
produce a low-grade systemic
metabolic acidosis in otherwise
healthy adult subjects, and that the
degree of acidosis increases with
age, in relation to the normally oc-
curring age-related decline in renal
functional capacity. We also found
that neutralization of the diet net
acid load with dietary supplements
of potassium bicarbonate 
(KHCO3) improved calcium and
phosphorus balances, reduced
bone resorption rates, improved
nitrogen balance, and mitigated the
normally occurring age-related de-
cline in growth hormone secretion
– all without restricting dietary
NaCl. Moreover, we found that co-
administration of an alkalinizing

salt of potassium (potassium cit-
rate) with NaCl prevented NaCl
from increasing urinary calcium
excretion and bone resorption, as
occurred with NaCl administration
alone.

Earlier studies estimated dietary
acid load from the amount of ani-
mal protein in the diet, inasmuch
as protein metabolism yields sulfu-
ric acid as an end-product. In
cross-cultural epidemiologic stud-
ies, Abelow [1] found that hip frac-
ture incidence in older women cor-
related with animal protein intake,
and they suggested a causal rela-
tion to the acid load from protein.
Those studies did not consider the
effect of potential sources of base
in the diet. We considered that esti-
mating the net acid load of the diet
(i. e., acid minus base) would re-
quire considering also the intake of
plant foods, many of which are rich
sources of K-base, or more pre-
cisely base precursors, substances
like organic anions that the body
metabolizes to bicarbonate. In fol-
lowing up the findings of Abelow et
al., we found that plant food intake
tended to be protective against hip
fracture, and that hip fracture inci-
dence among countries correlated
inversely with the ratio of plant-to-
animal food intake. These findings
were confirmed in a more homoge-
neous population of white elderly
women residents of the U. S.

These findings support affirma-
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They have found that potassium bicarbonate:
• Reduce muscle loss
• Reduces bone loss

• Increases growth hormone
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Potassium chloride reduced 
blood pressure in older people from 

160/89 to 145/81 mm Hg.
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Potassium chloride reduced 
blood pressure in older people from 

160/89 to 145/81 mm Hg.

1750-2300 mg of potassium per day lowered 
systolic pressure by 15 point and

diastolic pressure by 8 points.
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Why not try 
potassium (bicarbonate) first?
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