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Chapter 32, Acts of 1949,

Resolve establishing a Special Commission to investigate and
STUDY RELATIVE TO HIGH BLOOD PRESSURE WITH A VIEW TO
providing Means for the Control thereof.

Resolved, That, in view of the leading position which high blood
pressure (hypertension) holds as a cause of premature disability and
death, and in view of that fact that financial assistance by the common-
wealth is needed to hasten its control, an unpaid special commission,
to consist of one member of the senate to be designated by the presi-
dent thereof, three members of the house of representatives to be
designated by the speaker thereof and one person to be appointed
by the governor, is hereby established for the purposes hereinafter set
forth. Said commission shall make a thorough investigation and
study relative to said malady and the problem of its control. In the
course of its investigation and study, it shall interview leading au-
thorities upon said subject to determine to what extent and in what
manner financial assistance can be best rendered by the common-
wealth in order to aid in the control of said malady. Said commission
may employ medical and other experts, and may employ other as-
sistants for research and other work. It shall avail itself, to the fullest
possible extent, of the facilities and personnel of such hospitals and
other organizations and institutions as in its opinion will be helpful
in effecting the purposes of its investigation and study hereunder, and
may expend money for the use of such facilities and for the services
of such personnel. Said commission shall report to the general court
from time to time as to the progress of its work, and such reports shall
include such recommendations as it may desire to make, by filing the
same with the clerk of the house of representatives, and it shall make
a final report to the general court, and its findings and recommen-
dations, by filing the same with said clerk not later than the first
Wednesday of December in the current year.

For the purposes of this resolve, said commission may expend such
sums as may be appropriated therefor. Approved July 11, 1949.
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Mat 28, 1954,

To the General Court of Massachusetts.
The Recess Commission on Hypertension (high blood

pressure), created by chapter 32 of the Resolves of 1949,
and most recently continued by chapter 84 of the Re-
solves of 1952, herewith submits its latest report.

The original resolve directed this Commission to make
a thorough investigation and study of the malady and
the problem of its control, and to interview leading au-
thorities upon the subject to determine to what extent
and in what manner financial assistance can best be ren-
dered by the Commonwealth to aid in the control of the
disorder.

Your Commission has consulted and conferred with
outstanding authorities in the field of hypertension, its
treatment and control, from all parts of North America.

Medical and clinical investigators, research specialists,
psychiatrists, sociologists and epidemiologists, practicing
physicians and surgeons, and the professors who taught
them have given your Commission the benefit of their
highly specialized knowledge. The general practitioner
has not been neglected. His views have been obtained
as well.

A partial list of consultants is contained in Appendix A
The Massachusetts General Court created this Com-

mission to determine what could and should be done to
prevent and control a disorder that, in the words of the
experts, strikes too many at their very prime. The eco-
nomic loss alone is frightening. From a humanitarian
standpoint, the effect this malady has had on too many
individuals, their families and their dependents, is truly
appalling.

Cfte Commontoealtf) of
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We quote again from our first report

At the very outset this Commission was impressed by two facts:
the appalling number of persons who die every year from hypertension
or its results, and the even more appalling lack of knowledge about
the ailment.

One generally recognized authority has estimated that 30 per cent
of the population have high blood pressure and will die sooner than
the remaining 70 per cent.

“When I think of the thousands who die from high blood pressure
every year in this State alone, I believe it is the duty of the State to
step in and do something about it,” he told this Commission.

Specialists in the field of hypertension who appeared before this
Commission declared:

“Three persons die of hypertension and allied ailments for every
person who dies of cancer. . . . Hypertension Ls three times as im-
portant as cancer. ... It (hypertension) picks off the best citizens
those who have the most drive and energy, who contribute the most.
. . . What little is known about hypertension is due to the heroic
efforts of a few doctors. Aside from that small group little has been
done. . . . Hypertension is the most serious disease the country
faces today.

.
.

. We do not know the answer to high blood pressure
yet . . .

problems of both heart disease and hypertension have been
left to the last. . . . There are enough hypertension cases in which
the disease is serious to justify any expenditure.”

Your Commission sponsored research projects in vari-
ous phases of hypertension, all of which were important,
and none of which would have been done had it not
been for the wisdom and foresignt of the Massachu-
setts General Court. The results of these studies have
spanned gaps in the then existing knowledge of these
phases. These specialized projects included studies of
hypertension in children, of surgical, medical and psy-
chiatric treatment, of heredity, as well as such technical
phases as the pathological examination of biopsies.

Reports of these studies are contained in Appendix B.
These, however important, were studies of specific

phases, each of which contributed greatly to medical
knowledge, but still did not answer the question the
Commission was created to answer: Why John Doe has
hypertension, and his next door neighbor, Richard Roe,
doing the same type of work, living the same kind of life,
has not.
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This problem can, should, and will be solved
As expert after expert appeared before your Commis-

sion at his own expense to tell what he or she knew about
high blood pressure, it became increasingly apparent that
no one anywhere in the world had attempted to correlate
existing data.

Under the direction of Dr. E. Gurney Clark, professor
of epidemiology at the Columbia School of Public Health,
the Columbia Bureau of Applied Social Research com-
piled a card index of 17,000 articles in 20 languages,
covering every available writing on blood pressure for 30
years. This constitutes the first compilation of knowl-
edge of blood pressure ever made. Not even the United
States Army Medical Library, the finest in the world,
had such material.

Your Commission had sponsored and supervised the
compilation for reference and research purposes, but when
its existence became known, a steadily increasing demand
for information from it resulted in the decision to make
it readily available.

The resulting bibliography, in three volumes, is now
being sold by the public document division of the office
of the Secretary of the Commonwealth. Without adver-
tising, orders have been received simultaneously from such
distant points as Leyden, Holland, Rio de Janeiro, Brazil
and Honolulu, Hawaii.

Some of the comments on this publication made volun-
tarily by medical journals and outstanding authorities are
contained in Appendix C.

Reception has been so enthusiastic that your Commis-
sion is keeping the card index on which the bibliography
is based up to date, and will issue supplements from time
to time.

Thus, the first two phases of your Commission’s work
the carrying out of specialized studies and the com-

pilation of modern knowledge of blood pressure had
been completed. Still unanswered, however, was the
most important question of all, What can be done to
prevent and control the disorder?

With that aim, your Commission in 1951 sponsored
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the symposium outlined in a previous report. Epi-
demiology is an approach used in the past to understand
contagious disease. As a result of the symposium, out-
standing authorities convinced your Commission that
the major gap in knowledge of how various physical,
social and economic factors relate to blood pressure altera-
tion can best be spanned by a long-range study of the
natural history of hypertension; that is, the epidemi-
ological approach.

These outstanding men and women volunteered to
contribute their individual and highly specialized knowl-
edge to assisting in the preparation of a pilot study for a
long-range program designed to cover a period of years.
Once completed, such a study will provide a blueprint
that can readily be carried out by the proper health au-
thorities, not of Massachusetts alone, but of any one
State alone, or any group of States.

In the beginning the experts had believed this pilot
study would be completed early this summer. Answers
to some problems, believed solved long since, proved in-
conclusive and required further study. Even well-
recognized and long-used tests needed evaluation.

In the words of the experts, they needed “more fully
developed methods of measuring blood pressure . . .

which are valid, reliable and suitable to field conditions;
and reduce the amount of data which must be collected
in a long-term study to that which . . . can be collected
under field conditions.”

The result has been that, although the pilot study is
well under way, still more time is required. Your Com-
mission and the authorities who are its unpaid con-
sultants fear that much of what has already been accom-
plished will be lost unless this is done by the same trained
team, with the same expert guidance under the same ex-
perienced and understanding sponsorship.

A team such as that assembled by your Commission
cannot be replaced. It is unique in that it consists of
medical men, surgeons, practicing phj'sicians, sociologists
and epidemiologists, psychiatrists and clinical investiga-
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tors. It is unique in that these men, outstanding in their
own right, are working under the supervision of eminent
authorities who have devoted their adult lives to the
study of high blood pressure.

A detailed report on the progress of the pilot study to
date, and technical reasons why it should be completed,
are contained in Appendix D.

Your Commission has been fortunate to have enjoyed
the guidance and help of Dr. Clark, of Dr. Henry J.
Bakst, director of the home medical service of Boston
University School of Medicine, and a host of others.

Obviously, it would be impracticable to expand the
Commission’s membership to include all its consultants
and advisors. The Commission, however, does recom-
mend that its membership be expanded to include two
more physicians, a doctor of medicine skilled in pub-
lic health and clinical medicine, and the Commissioner of
Public Health, ex officio.

Legislation to expand the Commission’s membership
and to continue its existence until the fourth Wednesday
in January, 1957, is contained in Appendix E.

Respectfully submitted,

R. H. SMITHWICK,
Chairman.

ROBERT P. CAMPBELL.
JOSEPH F. McEVOY, Jr.
Paul a. McCarthy.
HARRISON CHADWICK.
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Dr. E. Gurney Clark, Professor of Epidemiology, Columbia Univer-
sity School of Public Health.

Dr. Samuel B. Kirkwood, Massachusetts Commissioner of Public
Health.

Dr. Vlado A. Getting, former Massachusetts Commissioner of Public
Health.

Dr. Henry J. Bakst, Director, Home Medical Service, Boston Uni-
versity School of Medicine.

Dr. Lewis Robbins, Senior Surgeon, U. S. Public Health Service.
Dr. Irvine H. Page, Director of Research, Cleveland Clinic, Cleve-

land, Ohio.
Dr. Howard B. Sprague, former President, American Heart Asso-

ciation.
Dr. G. F. Meadors, Senior Surgeon, U. S. Public Health Service
Dr. Robert W. Wilkins, Associate Professor of Medicine, Boston

University School of Medicine.
Dr. Paul D. White, Advisory Committee, National Heart Institute.
Dr. George P. Whitelaw, visiting surgeon, Massachusetts Memorial

Hospitals.
Dr. David Ayman, Chief, Hypertension Clinic, Beth Israel Hospital.
Dr. Robert E. Gross, Professor of Children’s Surgery, Harvard

Medical School.
Dr. Robert S. Palmer, Associate Physician, Massachusetts General

Hospital.
Dr. Samuel H. Proger, Professor of Medicine, Tufts University

School of Medicine.
Dr. Dana W. Atchley, College of Physicians and Surgeons, Columbia

University.
Dr. Benjamin Castleman, Chief Pathologist, Massachusetts General

Hospital.
Dr. Thomas R. Dawber, Heart Disease Epidemiology study,

Framingham.
Dr. Lawrence B. Ellis, Harvard University School of Medicine.
Dr. Kingsley Davis, former Director, Columbia Bureau of Applied

Social Research.
Dr. Kenneth A. Evelyn, Institute of Biophysics, McGill University,

Montreal, Que.

Appendix A.

A PARTIAL LIST OF THE COMMISSION’S CON-
SULTANTS.
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Dr. John W. Ferreb, American Heart Association.
Dr. Charles Y. Clock, Director, Columbia Bureau of Applied Social

Research.
Dr. William Coloring, New York University College of Medicine.
Dr. Leonard J. Goldwater, School of Public Health, Columbia

University.
Dr. Arthur Grollman, Southwestern Medical College, University of

Texas.
Dr. Burton E. Hamilton, New England Deaconess Hospital.
Dr. Edgar H. Hines, Jr., Clinical Section, the Mayo Clinic.
Dr. Norman M. Keith, Clinical Section, the Mayo Clinic.
Dr. Robert K. Merton, Department of Sociology, Columbia Uni-

versity.

Dr. George A. Perera, College of Physicians and Surgeons, Columbia
University.

Dr. John A. Morsell, Bureau of Applied Social Research, Columbia
University.

Dr. Charles W. Robertson, Massachusetts Memorial Hospitals.
Dr. David Rutstein, Harvard Medical School.
Dr. Henry A. Schroeder, Washington University School of Medicine,

St. Louis, Mo.
Dr. James A. Shannon, National Heart Institute.
Dr. Geza de Takats, University of Illinois College of Medicine.
Dr. Caroline B. Thomas, Johns Hopkins University School of

Medicine.

Dr. James P. O’Hare, Harvard Medical School.

Dr. C. J. Van Slyke, National Heart Institute.
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Re study of the morphological changes in the arte-
rioles in skeletal muscle in essential hypertension car-
ried out under the auspices of a grant from the above
organization to Dr. B. Castleman, Department of Pa-
thology, Massachusetts General Hospital, Boston.

Background of Study. Previous investigators differed
in their conclusions as to whether permanent structural
changes occurred in the arterioles in skeletal muscle in
essential hypertension. A number of investigators con-
cluded that permanent thickening of the muscle coat
(medial hypertrophy) did occur with narrowing of the
lumens of the arterioles, while others concluded that no
such change was demonstrable.

Narrowing of the lumen of the arterioles would in-
crease the peripheral resistance (and thus the blood
pressure), and insomuch as the skeletal muscle contains
an estimated 40 per cent of the arterioles of the bodies, it
was thought that an attempt should be made to decide
this point.

Material. • Biopsies of ipsolateral sacrio-spinalis muscle
and kidney were obtained by Dr. Smithwick at the time
of sympathectomy on well-documented cases of essential
hypertension.

Fifty biopsies from the sacro-spinalis muscle were ob-
tained during the course of operations, utilizing the same
surgical approach on patients with known normal blood
pressures.

Method. The muscle biopsies were serially sectioned
and each tenth section mounted. One section was

Appendix B.

REPORTS OF SPECIALIZED STUDIES MADE
UNDER THE COMMISSION’S SPONSORSHIP.

Report to the Interim Committee for the Study of
Hypertension, Commonwealth of Massachusetts.
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stained with H&E and the remainder with an elastic
tissue stain. In appropriate cases sections were stained
with PTAH, PMB, Reticulum and PAS stains.

A number of biopsies, both from the controls and the
hypertensives, were examined in serial section in the hope
of gaining a better understanding of the general topog-
raphy of the arteriole supply of striated muscle.

Seventy-five cross sections of arterioles (below 150
microns in cross-sectional diameter) were measured after
the technique described by Keith et al. at the Mayo
Clinic, and the wall to lumen (W/L) ratio of the artieroles
calculated. A graph was then prepared with the W/L
ratio plotted for vessels below 30 microns (the actual
terminal arterioles), those between 30 and 150 microns,
and a graph plotted for the measured cross sectional
diameter of the arterioles and measured diameter of the
longitudinally sectioned arterioles.

In addition, actual structural changes in the various
components of the vessel wall were looked for.

The clinical history and a five-year follow-up of 500
cases on which biopsy material was available was tabu-
lated.

Results. All previous investigators had agreed that
normally the wall to lumen ratio was 1; 2. After study-
ing these previous studies it became obvious that these
investigators had not taken into account any of the
artefacts that occur as a result of the taking of the biopsy
and the process of sectioning, and that they had not de-
fined what they accepted as a cross section. One then
had no set idea of what they were comparing in the con-
trols and in the studied cases. In order to attempt to
define a set standard for comparison of the measurements
to be made, it was necessary for us to examine a number
of the cases by serial section, and after injection of the
arterial tree. We finally chose as the standard of com-
parison, vessels which by our definition could be said to
be cross-sectional and which showed no evidence of con-
traction of the muscle coat. This, of course, weakens
the study in that it no longer is one of random sampling,
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but also has the attribute that it does not assume all
artefact to be constant, nor attempt to put a physi-
ological connotation to what may be morphological
artefacts.

From our study it may be said that as far as the sacro-
spinalis muscle is concerned

1. The W/L ratio of the arterioles (in a relaxed state)
in non-hypertensives rather than being 1:2 is more
nearly 1:4, with a substantial range on each side. In
other words, the walls of the arterioles in skeletal muscle
is much thinner than had theretofore been thought. In
fact, in injected specimens the smaller arterioles have
such a thin wall that one questions that they could with-
stand a very high head of pressure.

2. In the hypertension cases we found no evidence of
permanent structural thickening of the vessel wall or of
narrowing of the lumens.

3. It is suggested from our histological study that some
change in the length of the arterioles may be present in
the hypertensive cases, and also that the average ex-
ternal diameter of the arterioles was slightly increased.

4. It was noted that the main elastic tissue elements of
the arterioles (the internal elastic membrane) were di-
rected along the long axis of the vessel. From their
direction the elastic fibres and the endothelial cells, which
are directed in the same way, would seem to play a part
mainly in the longitudinal stresses in the vessel; that is,
the main function of the elastic tissue would appear to
be in limiting the increase in length of the arterioles and
in returning the vessel to a set longitudinal length, and
any limitation in transverse diameter by this tissue would
be only secondary.

5. The forces limiting increase in transverse diameter
would appear to be the muscle of the media and the
collagen of the adventitia. It is hard to see from the
structure of arterioles by what means an arteriole could
actively dilate other than that accomplished by simple
relaxation of the muscle cells of the media.
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6. Five cases did show actual structural changes in the
arterioles in the form of definite thickening of the intimal
layer (this change has been said to rarely if ever occur
in the arterioles in skeletal muscle; our findings would
tend to bear this out, but does show that apparently
these vessels are capable of this change, and that it is
only that the stimulus necessary for its formation is ap-
parently uncommon). These changes were only found in
a few arterioles, even in the cases so affected, so that it is
unlikely to have anything to do with pathogenesis. How-
ever, in four of these five cases a five-year follow-up was
available, and four of these had died by this period, so it
is apparently of poor prognostic significance.

7. Because of technical difficulties the quantitative es-
timation of vascular change is difficult to evaluate in the
histological section.

Notation. —l. The technical preparation of micro-
scopic sections and the clerical work of compiling the
case histories and follow-up was completed at the end of
one year.

2. Because of the unexpected interpretative difficul-
ties and the time-consuming method of study utilized,
the interpretative studies were not completed at the end
of one year, and since then have had to be carried out on
a part-time basis.

3. A change in the arteriolar tree would of necessity be
reflected by some change in hemodynamics, compensatory
or otherwise. For this reason and the fact that so little
is known about the actual three dimensional morphology
(or the physiology) of the arterioles it is felt that as careful
a study as possible should be completed. Work is con-
tinuing on this subject in the hope of clarifying somewhat
the suggestions raised by our preliminary findings, and a
correlation with clinical findings is being attempted.
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Weight Control and Group Therapy.

Therapy Study on Ambulatory Hypertensive Patients.
(Research Project, Hypertension Clinic, Massachusetts General Hospital

The following letter, dated October 9, 1953, was re-
ceived from Dr. Robert Sterling Palmer of Boston:

Partly due to the help and support of the Recess Commission on
Hypertension, a study was made of the class method in the treatment
of hypertension and of the effectiveness of the class method of teaching
diets for hypertension and in motivating the patients to stay on the
diet, particularly a reducing diet.

We found the method effective, less expensive for the patient and
for the hospital, efficient in saving doctors’, dieticians’ and technicians’
time. It was interesting to note that about two thirds of a small
group of hypertensive patients, hitherto difficult to control on diet,
followed the diet and were so motivated that they maintained their
weight loss for three months without attending the class.

It was also apparent that the majority of patients followed in this
manner were relieved symptomatically. As a result of this encouraging
experience, the study is being carried on under a grant from the Massa-
chusetts Heart Association.

Also we have continued our study of the long-term follow-up of
hypertensive patients, and the result of this study has just been pub-
lished in the “Journal of the American Medical Association,” Septem-
ber 5 of this year.

By a copy of this letter I am requesting Mrs. Callahan, our dietician,
to forward to you a report of her summary of the class method in
treating hypertensive patients by diet.

My thanks to you and the Commission for all your help and support.

Following is a report from Mrs. Dorothy Callahan,
Research Dietitian, Hypertension Group Study, Massa-
chusetts General Hospital.

This is a report of twenty-two obese, ambulatory, hypertensive
patients treated with diet and group therapy. The study was divided
into two periods of sixteen weeks each, with a follow-up visit at one
year. During the first period, the group was led by a dietitian with
the assistance of a secretary-technician. During the second period,
the group was led by a doctor-dietitian team with the assistance of a
secretary-technician.
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The general management ofstudy followed the pattern of the Weight
Control Group Therapy Study conducted in the Boston area in 1949
by the Public Health Service, with the following exceptions. The
Public Health Service Study was not restricted to hypertensive pa-
tients, and there was no discussion of diet during the meetings. The
diets in the Public Health Service Study were instructed individually,
and any changes or questions were handled outside of the group meet-
ing. The diets in this study were instructed with the group, and
review or questions were carried on during the meetings. Patients
in the Public Health Service Study were restricted to a maximum of
sixteen meetings, whereas thirteen patients in this study were enrolled
in both periods.

The general conduct of this study included weekly classes of one to
two hours in length. At each meeting, weights and three blood pres-
sure readings were taken, and urinary chloride tests on the first morn-
ing specimen were made. As stated previously, questions about diet
were discussed and answered. Also, during the second period, when
a physician was present, questions about symptoms and disease were
discussed and answered. Emphasis was placed on patient participation
in the discussions, and answering of the questions whenever possible.

Two diets were tested. During the first period, a 1,200 calorie
without added salt diet was used. This diet was based upon the new
diabetic exchange system and allowed a wide variety of foods. During
the second period, a low sodium, low fat, moderately high protein
diet was used. This diet had a set meal pattern so was simple to
remember and to follow. It emphasized the need of a complete change
in food habits to overcome obesity.

A control study of the diet used in period two was made by three
normal subjects to ascertain possible weight loss and urinary chloride
excretion, with strict adherence to the diet.

Results with Discussion.

Attendance.

The criterion used by the Public Health Service for judging a suc-
cessful group was an average attendance of 50 per cent at the meet-
ing. The average attendance at the 32 meetings of this study was
58.7 per cent (58.9 per cent during period one, and 58.6 per cent dur-
ing period two).

Poor initial screening resulted in the loss of three members. One
woman was unable to attend regularly because of employment, and
two women had language difficulties so were unable to understand the
class discussion.

Members were admitted free to meetings during this study. In
the Public Health Service Study, a prepayment of $l5 and up was
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made for the sixteen classes. Prepaid meetings would seem to be an
incentive for more regular attendance.

On the other hand, a knowledge of their hypertensive state should
have been (and probably was) an incentive for more regular at-
tendance during this study.

Weight Loss.
In evaluating weight loss, two methods will be presented. The

Public Health Service reported on the per cent of excess weight lost
and included all patients that attended one or more meetings. When
reporting weight loss by this method, in this study, results will be
based on the 22 patients. The second method of evaluation in this
study is weight loss to prescribed weight (by physician); within 10
per cent of ideal weight, or at least twenty pounds. Only those
patients attending more than five meetings will be included in the re-
sults (16 of the 22 patients attended more than five meetings). It
would seem that attendance at more than five meetings Is necessary
before the true evaluation of group therapy in weight loss or blood
pressure reduction can be made.

The results of this study compared favorably with the Public
Health Service Study. Of the 102 persons reported in the latter
study, 47 (46.0 per cent) had lost 10 per cent or more of their excess
weight by the end of the follow-up period, while 15 (14.7 per cent) had
gained 10 per cent or more. Forty (39.2 per cent) showed no great
amount of weight loss or gain. In this study, 11 (50.0 per cent) had
lost 10 per cent or more of their excess weight by the end of the fol-
low-up period, while 3 (13.6 per cent) had gained 10 per cent or more.
Eight (36.3 per cent) showed no great amount of weight loss or gain.

Six of the 16 patients had lost to prescribed weight, within 10 per
cent of ideal, or at least twenty pounds by the end of period two in
this study. This represents 37.5 per cent. At the end of the follow-up
period, 5 of the 16 patients (31.3 per cent) had maintained or reached
their minimum expected weight loss.

To at least four of the five patients who maintained their weight
loss, group therapy seemed to the the answer to their success. One of
the four had tried unsuccessfully to maintain his weight two times
previously while under individual instruction. The other three had
been followed individually for weight reduction (one for as long as
ten years) without success.

In evaluating the success or failure of this study, it is important to
consider that this was probably an unusually difficult group to work
with. Thirteen of the sixteen patients reported had long histories of
reduction diets without any lasting success, ranging from one to thir-
teen years, with an average of six years. The number of reduction
diets instructed to each of these thirteen patients ranged from one
diet to as many as eight diets, with an average of three diets per
patient.
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Diet Preference and Adherence.
Unsigned questionnaires indicated that the patients’ preference was

divided fairly evenly between the two diets tested. However, results
have proved that the stricter diet used during period two was the more
successful. Only one patient reached the minimum expected weight
loss and three patients gained weight during period one. During
period two, four patients reached the expected weight loss, and every
one lost at least some weight.

The control study by the three normal subjects using the period two
diet showed that it was possible to lose 4.8 kg. in two weeks and have
urinary chloride excretions on single morning specimens under 30
meq. per liter. Using this as criteria, only one patient (V. S.) could be
said to be a strict adherer in so far as caloric count is concerned, and
two patients (G. A. and R. M.) adhered strictly to the sodium aspect
of the diet. There was a general restriction of sodium by the group
as shown by the average urinary chloride drop from 92 meq. per liter
in period one to 72 meq. per liter in period two.

Value of Group Therapy to the Hospital Administration.
Estimating an average of one and one half hours per meeting, a

total of forty-eight hours would be expended for the thirty-two classes.
A total of 329 patients were seen in those forty-eight hours. To see
this same number of patients individually, a doctor and dietitian would
have to expend 225 hours. This represents a saving of over 175 hours
and results in a happier patient. Twelve of the thirteen unsigned
questionnaires received indicated a preference for group meetings.

For future group therapy patients, we are recommending a reduced
admittance fee from 82.50 to $1 per clinic visit. Because of the
increased number of patients seen by one physician, this will not mean
a financial loss to the hospital administration. For example, in forty-
eight hours, one physician was able to see 329 patients using group
therapy. In forty-eight hours one physician would be able to see only
115 patients individually. If 329 patients paid $1 per meeting, the
total money received would be 1329; whereas, the total money re-
ceived from 115 patients paying 82.50 per visit would be only $287.50.
Group therapy would have meant a gain of $41.50 to the hospital. In
reality, it would probably be much more because we are assuming
that all patients pay the maximum admittance fee of $2.50 per visit.
This is not true. Many of our group therapy patients pay reduced
fees, but no figures for average admittance fees are kept by the Out-
Patient Department.
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The following review appeared in “Annals of Internal
Medicine,” September, 1952:

“A Symposium on Essential Hypertension; an Epidemiological
Approach to the Elucidation of its Natural History in Man.” A State
Document of the Commonwealth of Massachusetts, published under
special legislative act, 373 pages, 15.5 x 23.5 cm. Wright & Potter
Printing Co. Legislative Printers; distributed by the Secretary of
the Commonwealth, Room 116, State House, Boston 33, 1951.
Price, $3.95.

As is stated in the subtitle of this book, this symposium
represents an epidemiologic approach to the elucidation
of the natural history of essential hypertension in man.
It is the result of a study by a recess commission of the
Massachusetts General Court which is to determine
what, if any, action the Commonwealth should take in
the control and treatment of high blood pressure. The
symposium comprises a series of five sections: Section I
defines terms, establishes criteria and introduces a con-
cept of the natural history of essential hypertension.
Section II considers the elucidation of causes of essential
hypertension. Sections 111 and IV review the parts
played by specific agents, the environment and human
characteristics in the initiation and perpetuation of the
disorder. Section V appraises current knowledge and
introduces a proposal for community research.

Contributing to the symposium are epidemiologists,
sociologists, clinical and laboratory investigators, psy-
chiatrists, practicing physicians and surgeons. The
participants are individuals well known in the field of
hypertension, and their presentations are of a uniformly
high calibre. Following each section of the symposium

Appendix C.

COMMENTS ON THE COMMISSION’S PUBLICA-
TIONS, BOTH EDITORIAL AND OTHERWISE.
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is an extremely well edited discussion which appears to
be unusually complete and of as much value as the formal
presentation.

This symposium can be recommended whole-heartedly
to any one interested in the problems of essential hyper-
tension.

The following review appeared in the “Journal of the
American Medical Association, August 23, 1952:”

A Symposium on Essential Hypertension: an Epidemiological
Approach to the Elucidation of its Natural History in Man. Com-
monwealth of Massachusetts (Recess Commission on Hypertension).
Cloth, 83.95, pp. 373, with illustrations. Wright & Potter Printing
Company, Legislative Printers, 32 Derne Street, Boston, 1951.

This book contains reports and discussions that took
place at a symposium held February 1 through 3, 1951.
It makes available to the student and the clinician in-
terested in hypertension a good summary of the knowledge
of the 24 authorities who wrote chapters, and of others
who participated. Although the epidemiological approach
is emphasized, the authors have also covered the problems
of etiology, diagnosis, classification and treatment. The
informal questions and answers aid interpretation. The
symposium is well worth reading by those interested in
this field of study.

The following review appeared in “The Lancet,”
London, England, August 23, 1952:

A Symposium on Essential Hypertension. Sponsored by the Recess
Commission on Hypertension. Secretary, Vance L. Alden, Massa-
chusetts. Commonwealth of Massachusetts, 1951, pp. 373. 83.95.

In 1950 the court of Massachusetts decided they ought
to determine what action, if any, should be taken by
the State in the control and treatment of hypertension.
To this end they appointed a commission, who convened
a three-day discussion by experts not only in the clinical
and laboratory fields, but in those of public health and
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social research. Symposia, followed by publication of
the proceedings in full, have become a feature of American
medical activity. There have been a number on hyper-
tension, but this is the first with an epidemiological
approach. Epidemiology is no longer confined to con-
tagious disease, but covers the study of all factors and
their interrelationships which influence the occurrence
and distribution of any disease or disability. Accordingly,
the problem was defined and difficulties were soon
apparent.

A critical review of published work revealed the in-
adequacies of previous surveys, many of which have been
based on life-insurance statistics. Apparently sampling
of the population has rarely been statistically acceptable.
There has been no agreement as to what constitutes
hypertension and what allowance should be made for
advanced age, nor even on how to take the blood-pressure.
During the discussions hypertensive disease was defined
and classified. Emphasis was laid on the importance of
studying the prehypertensive state rather than patients
who had developed symptoms, or in whom hypertension
had been discovered on routine examination. It was
suggested this might best be done by studying the children
of hypertensive patients and following them through life.
The case was stated for the neurogenic, psychogenic,
renal and endocrine hypotheses; and it was agreed that
heredity was the only established setiological factor.
However, aetiology does not explain pathogenesis. Phy-
siological investigations, pathological changes, and animal
experiments were reviewed. The role of vaso-active
substances, infection, injury and pregnancy were dis-
cussed and attention then turned to social, economic and
physical environment, and to constitutional and psy-
chological factors. The adaptation syndrone was not
forgotten.

If little new emerged, current knowledge was appraised
and the problem classified. Gaps in knowledge were
emphasized, and it was decided to make plans for a long-
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range community research. Not least in importance is
the intention to publish a complete bibliography from
1920. No one interested in hypertension could fail to
derive pleasure and profit from reading this volume.

Editorial in January, 1954, Issue or the Lancet,
London, England.

(Bibliography of the World Literature on Blood Pressure, 1920-1950. Editors:
Ernest K. Koller and Jacob Katz, Bureau of Applied Social Research and
School of Public Health, Columbia University. Boston, Mass., Recess
Commission on Hypertension, 1955. $5.)

In 1952 we reviewed favorably a symposium on essen-
tial hypertension sponsored by the Commonwealth of
Massachusetts. These three volumes are the outcome of
a resolve made by the Recess Commission on Hyperten-
sion to publish a bibliography. It is a pleasant surprise
to find that some one has gratuitously undertaken a la-
borious and time-consuming task which will save the time
of every one working on hypertension. It covers nearly
everything that has been written on this subject from
1920 to 1950, and though its editors do not claim that it
is completely comprehensive, the sources from which it
was compiled are such that little can have been omitted.

Volume I consists of an alphabetical list, based on the
name of the first author, mentioned in each case, of
approximately 17,000 articles. Volume II is a title in-
dex, well supplied with cross references and including a
wide range of subjects and also a list of the co-authors
whose contributions appear in the first volume. Volume
HI contains about 1,500 abstracts of selected articles
(listed in Volume I) which serve to indicate whether the
information in the original is likely to satisfy the needs
of the inquirer. These volumes are a major contribution
to the study of hypertension.
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[copy.]

Circulation Research
(A Journalof the American Heart Association. Editorial Office, 2020 East 93d

Street, Cleveland, Ohio.)

Oct. 28, 1953.

Recess Commission on Hypertension, The Commonwealth of Massa-
chusetts, State House, Boston S3, Mass.

Attention: Mr. Vance L. Alden.

Dear Sirs: I wish to acknowledge with thanks the
three volumes of ‘‘ A Bibliography of World Literature
on Blood Pressure (1920-50)” and to compliment the
editors and associates on their grand achievement. The
volumes should be of inestimable help to investigators as
well as practitioners. To me, as editor, Volume II will
be especially valuable in assessing coverage in fields with
which I am less familiar, but concerning which we receive
many papers.

I shall see that the volume is called to the attention of
readers of Circulation Research among announcements in
the January issue.

Thanking you for sending the volumes to me, I remain,
Sincerely yours,

Carl J. Wiggers, M.D.,
Editor.

The following editorial appeared in the “American
Journal of Public Health and the Nation’s Health,”
Volume 43, April, 1953:

Coronary Heart Disease and Hypertension.

Death rates give us our best measure of actual achievement in
dealing with a specific health problem. The total number of deaths
occurring from a given cause or at a given age period is also an im-
portant factor in public health planning.

From this standpoint, the two extreme ends of the life span present
our major challenges. In spite of all that has been accomplished in
the control of infant mortality, the most recent Statistical Abstract
of the United States estimates that in 1960 nearly 104,000 deaths
occurred during the first year of life, so that the specialist in maternal
and child health still has a job to do. No other year of life can rival
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this figure. But for the decade between 65 and 74 years, the death
toll is over 341,000 and for the decade75-84 the figure is nearly 310,000.
It is these 600,000 deaths and the disabilities which precede them
which are today beginning to receive the attention of thoughtful
health administrators; and the morbidity and mortality of later life
are primarily associated with deterioration of the circulatory system.
Recent estimates for New York State indicated that 44 per cent of all
deaths from all causes are associated with disease of the heart and
arteries, with cancer (17 per cent), a not very close second.

The first serious epidemiological study of this problem was initiated
some years ago by Professor Ancel Keys of the University of Minnesota.
He has for five years been making an annual survey of 300 business
executives of ages 45-54, with the aim of identifying the earliest
stages of cardio-vascular disease, tracing the progressive evolution
of such disease, and determining what early signs of their pathology
are of significance. Important contributions have been made to
electronic procedures, to the bio-chemistry and physiology of the aging
process, and to the relation of nutritional habits to that process.

Since 1949, a somewhat similar study has been carried on by the
Cardio-Vascular Clinic of Los Angeles. Some 2,000 individuals of
both sexes are being followed up at intervals of 12-18 months. More
recently, in the town of Framingham, Mass., the U. S. Public Health
Service has initiated a long-term research project for the follow-up
of 6,500 persons between the ages of 30 and 59 years by thorough
examinations at two-year intervals. More than two thirds of the
total random sample of 6,500 have already been subjected to their
first examination. The Slate of Massachusetts, which has established
a special commission for the study of hypertension, under the direction
of Dr. Gurney Clark of the Columbia School of Public Health, has so
far directed its chief attention to the collection of an extensive and volumi-
nous bibliography on the subject.

In various parts of the United States less systematic projects have
been conducted; for example, on the use of mass X-ray technics for
the detection of cardiac disease.

Governor Thomas E. Dewey of New York, in his recent annual
address, has announced a most promising approach to this vital problem
which has been planned by Dr. Herman E. Hilleboe, State Commis-
sioner of Health, in the conviction that, “one of the legitimate functions
of the Health Department is to test the applicability and results of
procedures which may assist in the control of heart disease.

We understand that a cardiovascular health center will be set up
in co-operation with the Albany Medical College. It will serve a
group of some 2,000 male employees of the State in the Albany area
who are between the ages of 40 and 54 years. The conditions found
will be referred to the private physicians of each examinee, and the
project has the approval of the local medical society. It is expected
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that the tests made at the clinic will be exhaustive and will include
stress tests not commonly used in heart disease studies, except by
Keys. The primary objective is to evaluate available tests for in-
cipient cardiovascular disease and to devise new ones with special
attention to costs and the possibilities of large-scale application.

Such studies as those discussed above in Minnesota, California,
Massachusetts and New York —’should lay a good foundation for a
solid epidemiology of cardiovascular disease. The task is not a simple
one. In slowly developing organic disease, the emergency of causal
relationships will be far slower than in germ-caused epidemics. Fur-
thermore, the results attained will be in prolonging life, not in elim-
inating the basic cause of death. Aging is an inevitable physiological
process and the cardiovascular system must ultimately fail with ad-
vancing years. Perhaps, when public health has achieved all its po-
tential objectives, every one will die of cardiovascular disease but
only in the seventh or eighth decade. Yet the gain in life capital by
the delay of disability and death is a potentially enormous one. Let
us assume that the screening of 1,000 patients in their fifties will re-
veal 100 cases of early cardiovascular disorders, and that adequate
medical instruction and the adoption of dietary and muscular rou-
tines will prolong the life of each patient by only one year. This
would mean an addition of 100 years for the group; and this in turn
would mean for the group at the ages studied in Albany an in-
crease of total life capital of half a million dollars. “Public health is
purchasable" and is a sound investment even in the later decades of life.

The following review appeared in “Acta Medica Scan-
dinavica”, Vol. CXLIII, fasc. VI, 1952:

A Symposium on Essential Hypertension. An Epidemiologic
Approach to the Elucidation of Its Natural History in Man, 373 pp,
Wright & Potter Printing Company, Legislative Printers, Boston,
Mass. 1951.

This symposium is jointly sponsored by the Recess
Commission of the Commonwealth of Massachusetts; the
School of Public Health and the Bureau of Applied Social
Research, Columbia University. Epidemiologic investi-
gation is here taken as meaning the observation, record-
ing and analysis of disease, as it occurs under natural
conditions among large numbers of individuals.

This symposium comprises five sections. Section I
defines terms, establishes criteria and introduces a con-
cept of the natural history of essential hypertension.
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Section II considers the elucidation of the causes of essen-
tial hypertension. Sections 111 and IV review the parts
played by specific agents, the environment and human
characteristics in the initiation and perpetuation of the
disorder. Section V appraises current knowledge and
presents a proposal for community research. At the end
of each section there is a comprehensive general discussion.

A very important symposium which every one dealing
with the problems of hypertension should study:

The following review appeared in the “New York
State Journal of Medicine,” May 1, 1954:

Tills bibliography and index of modern literature on hypertension
is an offshoot from various phases in current investigations into the
epidemiology of essential hypertension, and stems from work being
done at Columbia University by the Division of Epidemiology of the
School of Public Health and the Bureau of Applied Social Research.
The work is sponsored by the State of Massachusetts through the
Research Commission on Hypertension. This Commission was estab-
lished in 1949 by the Legislature of Massachusetts, “to make an in-
vestigation and study relative to high blood pressure with a view to
providing means for the control thereof.”

The bibliography consists of three parts. Volume 1 contains an
alphabetical listing by senior authors of about 17,000 titles, including
articles in professional journals, symposium reports, textbooks and
monographs. Volume 2is an index of co-authors and titles comprising
Volume 1. Volume 3 contains 1,500 abstracts of titles from Volume 1.

The bibliography was compiled from standard medical reference
works. In addition, unpublished files of the Armed Forces Medical
Library were consulted to provide greater coverage. It is an excellent
publication, well done, and a valuable contribution to the study of
hypertension. Wesley Draper.

Excerpts prom a Few Letters received by the

Commission on the Recently Published Bibli-
ography.

From a letter from Dr. Carl Binger
The books (the bibliography) are greatly appreciated and, I know,

will be very useful to me, as to others.
I hope that the Commission will go on with this valuable work.
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Cleveland Clinic.
(2020 East 93d Street, Cleveland, Ohio.)

Nov. 19, 1953,

Mr. Vance Aldbn, Recess Commission on Hypertension, Room 448,
State House, Boston, Mass.

Dear Mr. Alden; At long last I have had a chance to go over
the bibliography that you sponsored. I am delighted to report that
lam thoroughly impressed. It is a magnificent job, and one that will
be of value in perpetuity. I had, up to the last few days, not really
appreciated what a job had been done. The Massachusetts Legis-
lature should be congratulated on its perspicacity.

Cordially yours,
Irvine H. Page, M.D.,

Director.

From a letter from Dr. Atchley

I have received the volumes which you sent about the world litera-
ture on blood pressure and I am very grateful to the Commission for
sending this.

From the Librarian, Mary Imogene Bassett Hospital,
Cooperstown, New York:

Please send the set “ESSENTIAL HYPERTENSION” as de-
scribed in your letter of Aug. 13, 1953. We have need of such a splendid
bibliography.

From a letter from Dr. Robert K. Merton

The very existence of the Commission has fiom the beginning struck
me as a tribute to the foresight of the Commonwealth of Massa-
chusetts. I know that I shall have all the more occasion to think so
after having studied these publications.

From a letter from Dr. Kenneth A. Evelyn:

The Commission is to be congratulated for having undertaken this
valuable work.

From a letter from Dr. C. J. Van Slyke;

Thank you very kindly for the three volumes of the bibliography
of the world literature on blood pressure. Since returning from my
vacation I have had the opportunity to peruse this work and it surely
appears that a necessary, large, and very worth-while task has been
thoroughly completed in a splendid manner.
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The Regional Office for Europe of the World Health
Organization of the United Nations recently obtained a
copy of the Symposium on Essential Hypertension. The
following is an excerpt from a letter to Dr. Clark from
the Library Consultant of the organization:

The book has been circulated and read with great interest by Dr.
Begg and the medical officers. It is a very real addition to our library
and we shall take pleasure in adding it to the lists of books to be
ordered for the European medical schools and schools of public health
which it is our privilege to serve in our medical literature programme.
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(A report of the Commission’s activity to date and an outline of future plans.

General Statement on Progress and Future Plans.
This report has been prepared to inform the members

of the Recess Commission on Hypertension of the current
status of planning and research in the epidemiology of
hypertension now being carried on.

In the present planning period the group has been
working towards the design for a long-term epidemiologi-
cal study of hypertension. Attention is being focused on
the following four problems which must first be resolved.

1. The development of a standard method of blood pressure measure-
ment for study use.

2. The evaluation of the phenomenon of hyperreactivity and its
relevance for a long-term study.

3. The determination of the data necessary to an explanation of the
course of essential hypertension.

4. The development and testing of the research methods needed to
collect the pertinent data.

The progress made in each of these problem areas is
discussed briefly below, and in more detail later.

I. Blood Pressure Measurement
The problem here has been to develop a standardized

procedure for blood pressure measurement which would
provide reliable identification of variations in blood pres-
sure as related to peripheral vascular resistance. The
first step taken was to review the literature to discover
whether or not this problem might be resolved on the
basis of the work already accomplished by others.

Two pieces of field research have also been undertaken.

Appendix D.

PLANNING AND RESEARCH ON THE EPI-
DEMIOLOGY OF HYPERTENSION.
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First, the participants in the Boston Symposium on
Essential Hypertension were mailed a questionnaire ask-
ing their opinions as to how the blood pressure should be
taken. Second, a small scale experiment directed to the
determination of the degree of variability of blood pres-
sure over a short time was undertaken with the co-
operation A the Westchester County Health Depart-
ment. The results of the first of these studies is incor-
porated in a paper on the review of the literature, the
second is described in a separate research report.

11. The Phenomenon of Hyperreactivity.

The objective of our work in this area has been to
determine what measure, if any, of the phenomenon of
hyperreactivity should be adopted for use in the long-
term study. Here, again, we proceeded initially by under-
taking an extensive review of the literature. This review
is now completed and a paper reporting on the results
has been prepared. A resume of its contents is attached.

Because of the deficiencies which were noted in most of
the work reported in the literature, an experiment was
designed and conducted in Boston to investigate the
interrelationship between the results of the several most
widely used tests. This experiment, conducted with the
assistance of the Home Medical Service Program of the
Boston University School of Medicine, has been completed
and the results are now being analyzed. A preliminary
report on the findings is attached.

HI. The Types of Data to be collected in a Long-
term Study

In planning for a long-term epidemiological study of
hypertension, decisions have to be reached as to what
kinds of data need to be collected so that we can maximize
our chances of isolating those factors consistently asso-
ciated with the disorder. This means, in effect, selecting
from the vast array of hypotheses which have been sug-
gested those which are most likely to prove fruitful.
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Our plans call for reviews of the literature to determine
what account should be taken of the following factors
now presumed to be related to the development of hyper-
tension, hereditary characteristics, constitutional and
somatic factors, nutritional factors, sociological charac-
teristics, psychological and psychiatric characteristics, and
physiological and medical factors. We haye progressed
farthest in the area of psychological and psycuiatric char-
acteristics. An inquiry into the interrelationship be-
tween certain sociological characteristics and the hyper-
tensive disorder has also been started. Appended is a
description of the conceptual framework in which we are
examining the literature. Work still to be done includes
the review of the literature on the relevance of hereditary,
constitutional and somatic, nutritional and physiological
and medical factors to hypertension. This cannot be
completed before June 30, 1954.

IV. Development and Testing of Research
methods.

This task must await the completion of the work out-
lined in Section 111 above. It will involve, in some cases,
selecting from the variety of test procedures already avail-
able those which are suitable to the conditions of a long-
term study. In other cases, it may require that we
develop new methods of measurement. The work already
done on measurements of blood pressure and hyperreac-
tivity represents, of course, a contribution to this area.

It is planned during the next months to continue the
work already started in each of the first three problem
areas and to begin intensive work in the fourth problem
area. By June of 1954 a series of reports will have been
completed, which will add materially to our basic knowl-
edge of hypertension. These will comprise a group of
evaluative studies of the literature and accounts of the
Boston and Westchester experiments.

We have become convinced, however, that the work
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which will have been accomplished by June will not
allow us to develop an effective design for a long-term
epidemiological study of hypertension. It is evident
both from our experimental work and reviews of the
literature that the next steps to be taken should be fur-
ther research of a basic nature on a group of rather spe-
cific problems, rather than a long-term study which would
attempt to encompass all or most of these problems in
a single research endeavor. We continue to feel that a
long-term study will eventually be necessary. We be-
lieve, however, that it "would be a scientific and financial
error to undertake it until we have (1) more fully de-
veloped methods of measuring blood pressure and pe-
ripheral vascular resistance which are valid, reliable and
suitable to field conditions, and (2) reduced the amount of
data which must be collected in a long-term study to
that which (quantitatively and qualitatively) can be col-
lected under field conditions.

We propose, therefore, to extend the planning period
in time and to focus attention in the fiscal year 1954-55
on a series of specific field research studies directed to
advancing the knowledge already gained. Very briefly,
this will encompass further basic research on

1. The measurement of blood pressure; particularly
the problems of the relationship between blood pressure
and peripheral vascular resistance, and of developing
a means for obtaining a representative blood pressure
measurement.

2. The phenomenon of hyperreactivity; particu-
larly the development of measures which are accurate,
consistent and persistent; and which identify the
cardiac, the vascular and the mixed reactors and
hyperreactors.

3. The role of psychological and sociological factors
in hypertension, with specific reference to redefining
existing hypotheses so that they might be subjected to
empirical testing, and of testing these hypotheses pro-
visionally among a sample of hypertensives and non-
hypertensives.
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In each of these areas we propose to conduct experi-
ments involving samples of the general population and of
individuals diagnosed as hypertensive and to keep these
people under observation over time. Of the range of
problems still requiring investigation, we believe that
these areas, particularly the first two, need to be given
priority if our understanding of the natural history of
hypertension is to be effectively advanced.

We are concerned at the present time with finalizing
plans for extending the work beyond next June so that
we may insure continuity in the staff. There is the
danger that much of the experience gained in the last
few years will be lost if we fail to keep the staff together.

The Measurement of Blood Pressure.
J. Katz, M.A.

I. Purpose and General Outline of Report.

One of the steps agreed upon as a basic preliminary
to the design of a long-term epidemiologic study of blood
pressure was the development of standard methods for
the determination of blood pressure. The literature on
measurement of blood pressure is so extensive that it was
necessary to confine ourselves to covering the range of
subjects falling under the general heading “Blood Pres-
sure Measurement.” An intensive examination of the
literature has been made.

11. The Measurement of Arterial Blood Pressure.
The most important blood pressure measurement for

our purposes is the systolic and diastolic blood pressure.
A number of instruments for direct and indirect measure-
ment are available. There does not seem to be significant
variation in the result obtained by these methods. Of
indirect methods of measurement, the most commonly
used is the sphygmomanometer, according to the auscul-
tatory technique first proposed by Korotkoff ki 1905.
Graphic and electronic registration of blood pressure is
possible with the use of presently available instruments.
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If the blood pressure is to be measured continuously
over a period of several minutes the use of these automatic
devices may be indicated. If, furthermore, permanent
records are desired, these may be provided by the use of
these instruments. There may be advantages in auto-
matic methods of blood pressure registration also by
virtue of the fact that they eliminate observer bias, for
example, auditory acuity, etc.

As recently as 1939, committees of the American
Heart Association and the Cardiac Committee of Great
Britain and Ireland first proposed a standard method
for the sphygmomanometric determination of blood
pressure. The recommendations made at that time were
subsequently modified (1951) despite objections from
certain physiologists (notably Burton) that some of them
did not agree with basic physiologic principles.

On the basis of available information it is safe to say
that the instruments currently utilized for the measure-
ment of systolic and diastolic blood pressure give esti-
mates of blood pressure levels and variations; the superi-
ority of any one has not been established.

However, it needs to be noted that the commonly
employed clinical method of measuring blood pressure
should not be looked upon as a truly accurate procedure.
In most subjects it provides reasonably reliable infor-
mation, but in a number of cases information obtained
may be misleading.

111. Hemodynamic Variables in Blood Pressure
Measurement.

The measurement of blood pressure involves a con-
sideration of numerous hemodynamic functions. In
addition to investigating the literature on measurement
of arterial blood pressure, it has also been necessary to
examine other variables which may be associated with the
phenomenon of peripheral arterial resistance which is
considered the basic hemodynamic alteration in essential
hypertension. Some of the factors (in addition to perip-
heral resistance) believed to be responsible for affecting
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levels of blood pressure include (a) cardiac output,
(ft) elasticity of the central arteries, and (c) volume and
viscosity of the blood. Instruments and techniques for
the measurement of cardiac output, arterial pulse wave
velocity, etc., have been considered, and experiments to
determine the feasibility of their utilization in field
studies are being developed. Whereas increases in
systolic blood pressure can be attributed to many patho-
logic changes, increases in diastolic blood pressure are
usually assumed to be the result of increased peripheral
resistance, the pathologic basis for which is not known.
However, increases in diastolic blood pressure levels are
not always the result of increased peripheral resistance.

One of our aims is to discover measurements which will
indicate whether variations in levels of diastolic blood
pressure are due to increased peripheral resistance or to
other causes. The measurement of the diastolic pressure
presents some unique problems attributable, for example,
to the fact that disagreement exists on how it should be
read, and that its variation is thought to have a narrower
range than the systolic blood pressure. (This latter
view is not supported by the preliminary analysis of the
Westchester data.) It has also been suggested that
smaller units of calibration of manometers be explored.

Numerous studies are available indicating that modifi-
cations of blood pressure measurement techniques are
advisable for children and adults, for obese people and
“normal” people, for people with various cardiovascular
conditions and those without them, for example, arrhy-
thmias and pulsus alternans.

Results of measurements made in various extremities
suggest differences which in some case are significant.
Agreement seems to exist as to the consistent use of any
one extremity for repeated measurement to ensure re-
liability of comparison.

IV. Conditions for Measurement of Blood
Pressure.

A. The Subject.
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Different responses are secured depending on the
position of the patient when his blood pressure is being
determined. Recommendations as to the most desirable
position suggest the recumbent or sitting position. Some
observers suggest that determinations of blood pressure
be made with the patient in sitting, standing and lying
positions. Here, again, unanimity seems to exist as to
the necessity for consistency in the position which is used.

It is w Tell known that blood pressure responses under
basal or casual or post-exertional conditions vary con-
siderably. One of the problems raised in this connection
is which of these most adequately represents the true
blood pressure picture. Agreement does not seem to
exist on this problem. Some observers point out that it
is impossible to determine the variability of a person’s
blood pressure response unless his basal blood pressure
is known; others suggest that knowing the casual blood
pressures is sufficient. Methods of obtaining basal
pressures vary with the investigator.

Studies are available showing that the place where
the blood pressure is taken may result in considerable
variations. Readings taken in the clinic and hospital
have been found to be higher than those taken in the
home of the patient.

The role of psychological factors in relation to blood
pressure responses is one frequently referred to in the
literature. This subject is more extensively treated in
the work on psychological aspects of blood pressure
variation.

Some studies have pointed out the differences obtained
by several observers on the same subject taking simul-
taneous readings. This has been attributed to differences
in auditory acuity, to previous training, to the standards
followed, etc. It seems to be indicated that consistent
standards need to be established.

It has been found that differences in blood pressure
readings have been obtained by various medical personnel.

B. The Observer.
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Some reports note that blood pressure readings are higher
when taken by doctors, lower when taken by nurses, or
technicians, etc. While the results of experiments con-
ducted in this area are far from conclusive, they do suggest
that this is a factor which needs to be considered. As an
illustration to the diversity of views extant in this area
we append the results of a questionnaire sent to the
symposium participants.

V. Time Factors in Blood Pressure Measurement.
On the basis of available information, variations in

blood pressure occur during the day and night so that
repeated measurements should be made at approximately
the same hours in order to ensure proper comparisons.
There seems to be no satisfactory answer to the question
as to what time of day the blood pressure should be
measured. Relationship between blood pressure and the
ingestion of food or liquids has been studied Ire some
observers, but no great significance has been attributed
to this relationship.

The study of blood pressure variations made diurnally
or with regularity over a number of years on non-selected
individuals has not received much attention. In order
to explore further this area an experiment was conducted
in Westchester.

VI. Recommendations for Further Research.

Standards of blood pressure measurement which
adequately satisfy criteria of accuracy and precision seem
at present to be lacking.

In order to study properly the relationship between
blood pressure level and hypertension, it is necessary to
develop measurement techniques which will indicate
whether blood pressure variations are due to increased
peripheral vascular resistance or to changes in other
circulatory functions. Supplementary measurements to
sphygmomanometry are necessary at the present time;
for example, ballistocardiography, electrocardiography,
etc.
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Attempts are being made to develop better correlates
of peripheral resistance than diastolic blood pressure
variations. Pulse velocity may be suggested as one of
these. For many of these correlates experimental tech-
niques have been developed, but their utilization in a
long-term study is not feasible.

Some answers to problems presently existing in blood
pressure measurement will probably have to be sought
in the long-term study itself.

Areas for further experimentation may be included
under the following:

I. Development of more adequate measurements
of peripheral vascular resistance capable of study under
field conditions.

11. Further research on the conditions under which
observations are made; for example (a) psychological
factors in blood pressure response of subject to different
kinds of observers, in different settings, for example,
hospital, home; (6) physiologic conditions under which
blood pressure is measured, for example, casual and/or
basal determinations; position of the subject, etc.

111. Periodicity and frequency of observations: the
number of readings which should be made at any one
observation or the number of observations to be made over
any specific period of time is something which requires con-
siderable research and may only be solved by long-term
research.

Results of Questionnaire on Blood Pressure Measurement
Sent to Symposium Participants.

The following summary of the responses to questions
addressed to members of the symposium illustrates
some of the problems involved in the determination of
standard methods for the measurement of blood pressure.
The lack of unanimity expressed by these experts reflects
the situation found in the literature on this subject.

Question 1. Most responses indicated that at least
three readings should be made at any one visit. Several
respondents noted the importance of determining the
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range of the patient’s blood pressure which may be
assumed to be the normal range for that individual. A
few noted that the attainment of a level over the norm
for a given age was sufficient, whether one or more readings
was taken. Only eight of the twenty respondents men-
tioned a specific figure for the number of readings to be
taken. The variety of responses to this question indicates
that a decision as to the proper number of readings to be
taken at any one visit must be made arbitrarily.

Question 2. In regard to the basal or casual blood
pressure reading, most respondents indicated that casual
reading should be taken. Some suggested that the basal
reading be used, some that no one of these be used, others
added post-exertional pressure to basal and casual. There
was objection to basal blood pressure on the grounds
that it could not feasibly be done in a field study. Those
who suggested casual readings noted that they were
more comparable; that early hypertension could more
likely be detected under casual conditions; that it was
easier to obtain than basal; and that most readings in
practice are casual. Those who indicated preference for
basal pressure readings noted the importance of putting
the subject at ease, although others also noted that the
control or removal of emotional stimuli was impossible.

Question 3. Several respondents indicated the diffi-
culty of obtaining basal pressure under the conditions
which would prevail in a field study. Some suggested
several moments of rest and relaxation. The conditions
followed for determination of basal metabolism were
advised by a few. Some proposed that an attempt be
made to record the blood pressure following the awaken-
ing of the subject in the morning. Sleeping blood pres-
sure was recommended by one. Sedation tests were
proposed by a few.

Question 4- Most respondents indicated the sitting
position as the most suitable one for the measurement of
blood pressure. A few recommended lying (prone or
supine), and some advised that readings be made in
sitting, standing and lying positions. The practicality of
using the sitting position was indicated by several. Some
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noted the standard nature of the sitting position and its
greater comparability. The difference between sitting
and lying blood pressures is not significant, according
to our observations.

Question 5. —ln regard to the time of day most
respondents were agreed that this was not significant.
However, uniformity in the time at which readings were
made on a given subject, diurnally or periodically, was
advised by most.

Question 6. The relationship between time elapsing
before and/or after eating and the measurement of the
blood pressure was not considered important. Some
responses indicated that at least an hour after a meal be
allowed before pressure is taken; uniformity was recom-
mended by a few.

Question 7. The great majority of answers indicated
the advisability of having the M.D. (intern) take the
blood pressure. A few, on the other hand, recommended
that a nurse, technician or any other non-physician do
this. The rationale for this point of view was the emo-
tional influence believed to be exerted by the M.D. Some
stated that it did not make any difference who took the
blood pressure so long as he was trained and accurate.

The Phenomenon of Vascular Reactivity: An Appraisal of the
Literature.

R. L. Vought, M.D., and E. K. Roller, M.A.

This study was undertaken as part of the research
program of the Recess Commission on Hypertension of
Massachusetts. Vascular reactivity had been singled
out by symposium participants as an area which might
profitably be explored prior to the design of a long-term
study objective. The literature review was intensive
with regard to the studies selected, particularly the
methodology of the investigations. Our objectives were
to evaluate the significance of the phenomenon and to
determine its relevance in a long-term study.

I. Purpose and General Method of Study.
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11. Determinations of Vascular Reactivity

Hyperreactivity tests and indices are classified and
discussed under the following headings: (1) vasopressor
drugs, (2) vascular reflexes, (3) relative anoxemia, (4)
somatic reflexes, (5) emotional stress. The most exten-
sively used tests were studied from the point of view of
accuracy (for example, their ability to distinguish the
hypertensive from the non-hypertensive) and repro-
ducibility (for example, the regularity with which the
same response is produced in the same individual on
repeated tests). The existing literature contains many
studies indicating that the Hines test is not reproducible
in non-hypertensive individuals, as well as a few indicating
that the test is reproducible. The weight of evidence
is that none of the tests are uniformly reproducible.
This observation raises serious questions as to the ac-
curacy of the tests as specifically diagnostic for hyper-
tension.

111. The Physiological Basis of Hyperreactivity.

The physiological literature was explored to relate the
mechanism of physiological response to the pressor
stimuli. It seems clear on theoretical grounds that blood
pressure response to stimuli may or may not indicate
vascular reactions. The cardiac output and heart rate
must be simultaneously measured in order to distinguish
vascular from the cardiac reaction.

The published clinical studies do not show (in general)
whether cardiac reactors were excluded from study
groups. Thus, ive cannot be sure that test responses
are characteristic of vascular reactors, cardiac reactors
or mixed reactors.

IV. Hypotheses adylynced by Investigators

In view of the basic difficulties of measurement noted
above, one finds the literature in this field full of contra-

A. Heredity and Constitution.
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dictions. For instance, different investigators find oppo-
site results with respect to age; one group finds an in-
crease, the other a decrease as we go up the age scale.
The question of inheritance of the hyperreaction pattern is
far from proven.

While there is general agreement that hyperreactivity
is more frequent in persons with established hypertension,
there are no studies that hold up under critical analysis.
Hines’ studies reported at the symposium are retrospec-
tive; the people who returned for observation are much
more likely to be hypertensive than those who did not.
While it seems likely that hyperreactivity exists prior to
hypertension, studies to date have not proven it; nor
does it seem likely that proof is possible with existing
tests.

C. Psychogenic and Emotional Factors.
Contradictory results occur in this field, so that no

acceptable evidence exists showing a relationship between
functional and organic mental diseases and test responses.
The importance of emotional stress is emphasized by
Todd 1 who obtained similar results in some individuals
when he used tepid water rather than ice as a stimulus.

D. Cardiovascular and Other Diseases.
As mentioned above, hyperreactivity seems to be

associated with established hypertension. It seems to be
associated also with chronic nephritis, arteriosclerosis,
toxemias of pregnancy, and drug addiction. Again, cri-
teria for the diagnosis of hypertension and techniques of
the tests are not uniform, so that the actual relationship
remains obscure. In any case, hyperreactivity (as de-
fined by currently used tests) is apparently associated with
other conditions and is not specifically associated with
hypertension.

B. Hyperreactivity and the Pathogenesis of Hypertension.

i Todd, R. L. The Cold Pressor Test. Lanai 64: 410-413. December, 1944.
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If toxemias of pregnancy could be predicted early by
means of hyperreactivity tests, it would be very helpful.
Pregnancy is also an ideal situation for studying pros-
pectively successive test responses correlated with devel-
oping toxemias. However, the results have been con-
tradictory and disappointing; the Hines test seems to
have been discarded by most obstetricians.

Our aim in this section was to select hypotheses regard-
ing the association between hyperreactivity and other
diseases and conditions which might be tested in a long-
term study. Because of basic difficulties with the tests,
only one of the hypotheses seems to be on firm enough
ground to warrant more intensive study. That exception
is the apparent association between hyperreactivity and
hypertension.

V. Summary and Criticism.
Nothing in this review has disproved Hines’ original

contention that there is an association between vascular
hyperreaction and established hypertension. The pub-
lished studies indicate that there are hyperresponses to
stimuli in certain individuals; some of these individuals
are hypertensive.

The literature review has enabled us to spell out the
exact nature of the problems surrounding hyperreactivity.
The first problem is that of diagnosis or identification ; we
need better means of distinguishing the vascular reactor
from the cardiac or mixed reactor. Next, we must be
able to measure the three types of reaction so that the
hyperreactors in each group can be identified. Finally,
we must estimate the relative frequency of occurrences of
essential hypertension in each of the three groups of
vascular, cardiac and mixed hyperreactors.

VI. Recommendations for Further Research.
While the above conclusions are justified by a critical

examination of the literature, they need confirmation by

E. The Toxemias of Pregnancy.
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experiment. Fortunately, the Boston study (which was
designed before the literature review was completed) does
provide some experimental confirmation of these conclu-
sions. At the same time, analysis of the Boston data will
materially direct our next steps.

In the first place, the current tests should be repeated
on a heterogeneous sample of hypertensives, non-hyper-
tensives, cardiac patients, non-cardiacs, etc. At the same
time, exact measurements of cardiac function should be
done. We would then be able to distinguish changes in
blood pressure associated with cardiac, vascular or mixed
reactions. From these observations simplified tests using
only pulse rate and sphygmomanometer determinations
might be developed. Assuming these tests can be devel-
oped, we would then apply these tests to a similar group
and attempt to determine the frequency of occurrence of
essential hypertension among each group. Whether the
latter investigation should be done longitudinally or cross-
sectionally would depend on the problems encountered in
the other fields we are currently exploring.

Psychological Factors in Hypertension: Review of Current
Status of Research.
Henry L. Lennard.

The objective of this review was (1) to summarize and
assess current research on the role of psychological fac-
tors in hypertension, and (2) to select from the existing
body of hypotheses those most promising for further
exploration.

The monograph is organized into five sections which
are outlined below.

I. Theories of Psychosomatic Relationships.
The first section of the monograph consists of a review

of the more important theories of psychosomatic rela-
tionships. Any theory on the significance of psychologi-

Purpose of Review.
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cal variables in the origin, development or sustenance of
the hypertensive disorder is at least partially derived
from more generalized theories as to how psychic factors
can influence bodily processes. Subsequently, an aware-
ness of the premises on which these more comprehensive
theories operate is important in assessing the value of a
specific theory on hypertension. Some of the theories
reviewed postulate ■—

A. That psychosomatic disorders are symbolic ex-
pressions of emotional tensions.

B. That emotional conflicts can be discharged through
physiological mechanisms.

C. That psychosomatic disorders are “stress” dis-
orders.

D. That psychosomatic illness results from verbal or
motor communication failures.

11. Mechanisms in Hypertension.

This section consists of a review of the scientific lit-
erature with respect to how emotional factors are en-
visaged to affect the rise of blood pressure, characterizing
the hypertensive disorder. Some of the physiological
processes or mechanisms discussed are

A. The role of the sympathetic nervous system.
B. The role of endocrine secretions.
C. The roll of “vascular learning.”

The third section of the monograph is devoted to a
summary of the specific hypotheses drawn from current
research on which personality factors, psychic conflicts,
stress situations, and attitudes are instrumental in the
development, precipitation or sustenance of hypertension.
Among the variables mentioned in the hypotheses are

A. Inhibited aggression.
B. Dependency.
C. Obsessiveness.
D. Low assertiveness.

111. Specific Hypotheses about Psychological Factors in
Hypertension.



1954.] HOUSE —No. 2975. 47

E. Anxiety.
F. Impulse control.
G. Lack of parental love and affection.
H. Illness or death of relatives.
I. Loss of economic security.

IV. Methodological Critique.
The hypotheses reviewed in section 111 are drawn from

theoretical or empirical efforts which are deficient in
some respects from the point of view of scientific meth-
odology. Section IV assesses the methodological status
of the current research and points out problems such as
these:

A. Few of the studies use control groups. If control
groups are used, they are drawn from hospital popula-
tions.

B. The diagnostic criteria for hypertension used are
frequently not specified (for example, blood pressure levels
not given).

C. The variables employed are not drawn from com-
parable theoretical frameworks.

D. The variables studied are frequently not clearly
defined or described.

E. The presence of specific psychological factors is
frequently inferred without resort to systematic, quanti-
tative measurement devices.

V. Additional Research Needed.
The paper concludes with a discussion of the additional

research which is required before the role of specific psy-
chological factors in hypertension can be tentatively
evaluated, that is, before a decision can be reached as
to which variables should be included in a long-term
epidemiological study, and how these variables can best
be measured. The research needed is outlined in the
paper under these headings:

A. Clarification of Available Hypotheses.
B. Development of Procedures of Measurement
C. Testing and Validation of the Instruments Developed.
D. Assessment and Refinement of the Hypotheses.
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The proposed research is needed to meet the present
methodological shortcomings of research on psychological
factors in hypertension.

Sociological Factors and Hypertension.

Henry L. Lennard.

The examination of the literature on the relationship
between social factors and the development and presence
of hypertension has not yet been completed. A paper
summarizing the available data and recommending
further work in this area is being written. The following
organization of the material is planned.

This section represents a review of the available data
on the prevalence of hypertension among a variety of
social groups. The prevalence of hypertension will be
considered in relation to categories such as these:

G. Nationality.
H. Education.

A. Age.
B. Sex.
C. Race. I. Socio-economic status.

J. Religion.D. Ethnic status.
E. Occupation. K. Regionalism.
F. Rural-urban status.

In this section there will be a discussion and listing
of the sources of data employed in the research reported
in section I. Kinds of data used include:

A. U. S. morbidity surveys.
B. Hospital autopsy records.
C. State health reports.
D. Insurance records.
E. Records kept by industry.
F. Records kept by armed forces.
G. Data gathered in special studies.

I. Distribution of Hypertension among Social
Groups.

11. Sources of Data used.
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111. Weaknesses of the Data.
Here we shall attempt to evaluate the kinds of data

used. In particular, we shall discuss the following sources
of unreliability in the data used:

A. Variety of diagnostic criteria used.
B. Failure to control relevant variables.
C. Different methods of reporting.
D. Sizes of samples used.

We shall further assess the extent to which the findings
reported are biased due to methodological failures such
as the ones outlined above.

IV. Hypotheses suggested by Research reporting

Differences in Prevalence of Hypertension
among Social Groups.

To the extent that the differences in prevalence re-
ported in racial, ethnic, occupational and other groups
are not explained by locating sources of error, hypotheses
will be formulated to account for these differences. While
the kinds of hypotheses relevant may be drawn from
many fields (for example, nutritional, genetic, etc.), the
emphasis in this paper is on sociological hypotheses.
Thus we might postulate that the prevalence of hyper-
tension is fostered by:

A. Membership in some ethnic, social or racial group
which encounters prejudice, discrimination and depri-
vation.

B. Membership in a social group which moves from
one social system to another.

C. Mobility from one class level to another.
D. Membership in a group in which there is fear and

uncertainty with regard to the future.
E. Disorganization of a social system which is emo-

tionally important to the individual.
F. Inability to secure social acceptance isolation.
G. Value conflict.
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V. Proposal for Further Research.
This section proposes ways and means by which

hypotheses such as the ones listed above can be tested.
It will be explicit on the following points:

A. Sample selection.
B. Types of data to be obtained.
C. Methods of obtaining data.
D. Methods of analysis.

An Experimental Evaluation of Hyperreactivity Indices based
on a Field Study of 208 Subjects.

This field study was undertaken to compare the re-
sults of selected hyperreactivity tests or indices in order
to provide a basis for judgment as to which test, or com-
bination of tests, might be preferable in more extended
field studies.

The results of our field study have been coded and
punched for machine tabulation. One card has been
used for each of the 208 subjects. The following informa-
tion has been punched: control number, age, sex, order
of test, investigator, family size; initial casual reading
(systolic, diastolic, pulse rate, pulse pressure); basal
readings; post-ice stimulus readings; post-breath hold-
ing readings; same readings up to 210 seconds after ice
stimulus; basal readings following each test; differences
between first and final basal readings; occupation, out-
patient status, history of high blood pressure or heart
disease; estimated cardiac outputs (pulse rate times
pulse pressure) (initial, basal, cold pressor and breath
holding). The complete analysis of these data will re-
quire many months.

I. Uniformity of Test Procedure

While every effort was made to assure that each team
of investigators carried out the tests with precision, we
expected that they might not do so because of differences
in their individual temperaments and interests, the prac-
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tical difficulties encountered in the homes, and the dif-
ferences between patients’ responses. The design per-
mitted two kinds of readings: those which were specif-
ically called for and those which were permissive to a cer-
tain extent. The latter observations were the returns
to basal level (initial basal + or —8 mm. systolic and
diastolic) following the Ayman systolic and diastolic
readings, and following the Hines cold pressor test. The
average number of readings per subject for all investi-
gators was 15; two investigators took 11.0 and 12.6
readings per subject; two investigators took 17.2 and
18.8 readings per subject. The four investigators above
were consistent in “over reading” and “under reading”
regardless of the order of testing (Group A or Group B).
The subjects were assigned more or less at random. Thus
one would expect to find little differences between the
type of patient or type of household assigned to various
investigators. If this is true, the differences in numbers
of readings per subject can be accounted for by differ-
ences in interest and temperament between the investi-
gators. This question must be further explored by con-
trolling for investigators. At the moment, it seems un-
likely that test responses will be materially affected by
the variations in the time allowed for return to basal
under the conditions of this experiment.

11. Age.

As expected, the initial pressures tended to increase
with the age of the subject. Four per cent of subjects
had elevations (systolic or diastolic) equal to or greater
than 150/90. The percentage of individuals identified as
hyperreactors by the Hines test (systolic or diastolic
elevation greater than 20 mm.) tended to decrease slightly
with age. This is consistent with Hines’ study 1 reported
in 1940, but inconsistent with the findings of Russek,
Pickering and Yates.

The results of the Ayman test were surprising. Using
1 Hines, E. A. Significance of Vascular Hyperreaction as Measured by the Cold Pressor

Test. American Heart Journal 19: 408: 416, April, 1940.
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Ayman’s criteria, systolic or diastolic elevations greater
than 22 mm., we found that the per cent identified as
hyperreactors increased with age if one used the systolic
elevation, and decreased with age if one used the disatolic
elevation. If either one or the other is used, there is
little change with age.

111. The Feequency of Occurrence of Hyper-
EEACTORS, USING THE THREE TESTS AND VARIOUS
Criteria of Hyperreactivity.

From the above discussion it is evident that the identi-
fication of a hyperreactor depends on the type of elevation
used as a standard. The usual standards are elevations
of either the systolic or diastolic pressure above certain
levels. The variation in the number of subjects classified
as hyperreactors is well demonstrated by the percentage
of the sample so classified by their systolic elevations,
diastolic elevations, elevations of both, or elevations of
either.

Pee Cent op 208 Subjects
Type of Elevation classified as Hypereeactors

(Level of Rise same as suggested
by .each iest.

by Hines, Atman or Levy).
Hines. Ayman. Levy.

Systolic elevation 32 13 21
Diastolic elevation 36 14 10
Either 47 25 24
Both 20 2 7

The wide variation noted above may disappear as
we make additional studies in narrower age groupings
and according to the initial basal levels. At the same
time, the table points up the necessity for a careful study
of elevations (particularly on a percentage rise basis
over basal) in order to set up criteria which lead to less
variation. One other point should be made here which
is not obvious in the table: the tests may or may not
classify the saine individuals as hyperreactors. Thus,
the 32 per cent classified as hyperreactors by Hines
systolic elevations may or may not include the 21 per
cent classified as hyperreactors by Levy systolic elevations.
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Additional analyses will be made in an attempt to
establish criteria which give more consistent results.
One of the first steps should be to compare elevations
according to groupings of pulse rates.

IV. Concordance between Test Results.
In the light of the wide variation noted above, one

would expect to find little agreement between test
results. If two tests identify the same subject as a
hyperreactor or normoreactor, we call this a concordant
result; if he is “positive” to one and “negative” to the
other (or conversely), the result is discordant. Taking
two tests at a time, a total of three combinations of tests
are possible. The results are shown below, together
with the “expected” results based on a “chance” dis-
tribution.

Number of
Concordant Results,

Tests Compared.

Observed.

Hines with Levy

Levy with Ayman

Hines with Ayman

101 117

116 143

118101

Each of the above differences is statistically significant.
This means little or nothing because of the fact that in
the above tabulations the three combinations of tests
do not necessarily classify the same individuals as hyper
or normo reactors. Thus, the 117 individuals on whom
concordant results were obtained by the Hines and Levy
tests are not necessarily included in the Levy-Ayman
and Hines-Ayman comparisons.

V. Comparisons of Results of Three Tests on the
Same Individual.

The next step is to determine how all three tests classify
the same subjects, using the standard criteria. The
results are tabulated below. The first column shows
all possible combinations of test results, and the second,
the number of subjects showing each combination of
results.
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Summary of Concordance between Results of the Three Hyperreactivity

Combined Results of Three Tests
performed ON the Same INDIVIDUAL Numbers of Individuals

- = hyperreactor; - = normoreactor). clasVitol InEach Combtotion
of Test Results.

Hines. Ayman. Levy.

+ + + 19
+ + 15
+ - + 15
+ - - 53

+ + 3
- -f - 15

+ 16
- 68

All combinations 204

VI. Preliminary Conclusions.
The Boston study provides experimental confirmation

of the literature critique, namely, that, existing tests do
not identify the vascular, cardiac or mixed reactors and
do not measure the degree of reactivity (cardiac, vascular
or mixed). Additional analyses will attempt to develop
criteria which will lead to more consistent results. It is
doubtful that additional analyses will do more than
indicate the general direction of further research. Very
likely the experiment will have to be repeated, using
more elaborate instruments before simple tests and
criteria can be developed.

The Level and Variability of Human Blood Pressure
Based on daily observations of 21 individuals over a 17-day period

The objectives of this study were to observe the level
and variability of human blood pressures and pulse
rates throughout the day and from day to day over a
time period.

This small-scale study gives us a good idea of the
problems involved in the collection, tabulation and
analysis of data on blood-pressure variation. The study
is apparently a very simple one. Twenty-one subjects

Indices.
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were studied daily for 17 days. Blood pressure and pulse
measurements were taken at the same time each day
and at 3 fixed times during the day at intervals of 10 days.
The following data were collected at each visit: systolic
and diastolic blood pressure, and pulse rates at intervals
of 5 minutes for 30 minutes. From these basic observa-
tions the following derived data were calculated: the
pulse pressure; the estimated cardiac output (pulse
rate X pulse pressure); the basal systolic and diastolic
blood pressures; the basal pulse rate; pulse pressure and
estimated cardiac output. In addition, age, sex, marital
status and histories of disorders of the heart, blood pres-
sure, blood vessels, the atmospheric temperature, the
relative humidity and barometric pressure were recorded
three times a day.

Initial Readings (Preliminary Analysis).

The mean and standard deviations of the pulse rate,
systolic pressure and diastolic pressure were calculated
for each of the 21 subjects. These measurements were
taken each day at the same time and by the same observer.
All measurements were taken with the subject supine
on a comfortable cot.

The following table shows the wide variation of the
levels and ranges of mean blood pressures and pulse
rates of the 21 subjects over the 17-day period. We
emphasize that these are not isolated readings but the
averages of 14-21 initial readings taken over the 17-day
period.

Highest and Lowest Readings
OBTAINED ON INDIVIDUAL SUBJECTS
(Mean Initial Readings, 17 Days).

_ ~ IIVitAKmillAL xvI!<AUUUt3, II 17A

Type of Observation, '

Maximum. Minimum,

Pulse rate (mean rate per minute) ... 101.3 61.8
Standard Deviation (rate per minute) . . 10.0 3.4
Diastolic pressure (mean, mm. Hg.) ... 89.2 58.8

Standard deviation (mm. Hg.) .... 9.4 1.9
Systolic pressure (mean, mm. Hg.) . . . 140.3 95.9
Standard deviation (mm. Hg.) .... 8.5 4.4
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The range of isolated readings of each individual
during the 17-day period is much wider. For instance,
the pulse rate of one individual tabulated above had a
standard deviation of 10 per minute; 95 per cent of
isolated readings varied from 80-121 per minute. Isolated
systolic or diastolic blood pressure readings of some indi-
viduals vary from 20-40 mm. Hg. Other subjects have
narrower ranges. The minimum in this study is 8-20 mm.

The next step in this analysis was an attempt to find
out if correlations existed between the types of obser-
vation listed in the first column above. As examples,
do people with fast pulses tend to have high systolic
pressures; is a high systolic pressure correlated with a
high diastolic pressure? If we take the 6 types of obser-
vations above, 15 correlations are possible. Scatter
diagrams were made of all of these possible correlations.
From the 15 scatter diagrams it appeared that only 5
were likely to be significant statistically. Correlation
coefficients obtained on these 5 are shown below:

CORRELATION BETWEEN - CMfflCient

Systolic mean diastolic mean +0.66
Diastolic mean systolic variability +0.44
Systolic mean pulse mean +0.42
Diastolic mean pulse mean +0.36
Systolic mean systolic variability +0.35

Because of the small number of subjects and the
relatively short period of observation the above results
are not statistically significant. In general, they directly
confirm clinical impressions which are rather firmly
fixed, namely, that a high diastolic level is associated
with a variable systolic blood pressure, and that a fast
pulse is associated with high diastolic and systolic pres-
sures. In this respect this experiment does not confirm
the only other work of this type we can find in the liter-
ature, that of Diehl 1 in 1929. He did not find as high

Diehl, H. S. The Variability of Blood Pressure, Arch. Int.Med. 43: 835 (7/28)
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correlation between the systolic mean and the systolic
variability as we did in this study. The study does not
confirm the general clinical impression that the systolic
pressure is more variable than the diastolic.

Machine tabulations of the same statistics on the
basal pressures and pressure after five minutes rest are
being done.
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In the Year One Thousand Nine Hundred and Fifty-Four.

Resolve increasing the membership of the special

COMMISSION ESTABLISHED TO INVESTIGATE AND STUDY
RELATIVE TO HIGH BLOOD PRESSURE WITH A VIEW TO

PROVIDING MEANS FOR THE CONTROL THEREOF AND

FURTHER EXTENDING THE EXISTENCE OP SAID COM-
MISSION.

1 Resolved, That the membership of the unpaid special
2 commission established by chapter thirty-two of the re-
-3 solves of nineteen hundred and forty-nine, and most re-
-4 cently continued by chapter eighty-four of the resolves
5 of nineteen hundred and fifty-two, to make an investi-
-6 gation and study relative to high blood pressure and
7 the problem of its control, be increased by the addi-
-8 tion thereto of the commissioner of public health, ex
9 officio, and a registered physician who shall be a

10 doctor of medicine skilled in public health and clinical
11 medicine, to be appointed by the governor. The ex-
-12 istence of said commission is hereby further extended
13 to the fourth Wednesday of January, nineteen hundred
14 and fifty-seven, and the members thereof on the first
15 Wednesday of December in the current year shall
16 continue as members until said date, notwithstanding
17 that any such member has ceased to be a member of
18 the general court. Said commission shall continue to
19 report to the general court from time to time as to
20 the progress of its work, and such reports shall in-
-21 elude such recommendations as it may desire to make,
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22 by filing the same with the clerk of the house of
23 representatives, and it shall make a final report to
24 the general court, together with its findings and
25 recommendations, by filing the same with said clerk
26 not later than the fourth Wednesday of January,
27 nineteen hundred and fifty-seven. Said commission
28 may expend the balance available in item 0253-00 of
29 section two of chapter six hundred and thirty-two
30 of the acts of nineteen hundred and fifty-two and
31 such other sums as may be appropriated therefor.




