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with well-defined pituitary tumors achieved remis
sion of their disease, whereas the one patient who 
apparently did not have a pituitary tumor did not 
respond to the procedure. It seems reasonable to 
suggest cryosurgery might be excellent treatment 
for the patient who has demonstrable sellar en
largement or hyperpigmentation when the diagnosis 
of Cushing's syndrome is first made/^ Unfortu
nately, these events do not ordinarily occur until 
after bilateral adrenalectomy (eg, patient 8)." 

A most important feature of the experience thus 
far is the relative lack of morbidity of the pro
cedure. With the exception of patient 6, none of 
the ^ patients developed rhinorrhea, meningitis, 
cranial newe or other central nervous system dam
age, or significant diabetes insipidus. Patient 6 
differed from the others with respect to surgical 
technique in deeper penetration and a greater num
ber of lesions being utilized to achieve complete 
obliteration of the tumor. 

Biopsy of the pituitary region through the stereo
taxic guide was easily performed and was of great 

value. This was done without morbidity in a nuiti-
ber of other patients, not reported here, for diag 
nostic purposes and to detect cystic lesions. 

It is our impression that stereotaxic cryosur-
gery is quite advantageous, particularly in those 
situations where more radical therapy is undesir
able and perhaps unwarranted by a borderline 
chnical situation. The technique may offer a use
ful comproniise between craniotomy and conven
tional, relatively ineffective pituitary irradiation 
It is also conceivable that improvement of pituitary 
function may be achieved in some patients with 
pituitary tumors subjected to cryoablation. This 
rarely occurs with other methods of treatment. 

Don T. Nrfson, MD, provided data regarding patients 1 and 9 
Solomon A Berson, MD, and Rosalyn S. Yalow, PhD, performed 

hormone assays during the early phase of this study 
This investigation was supported in part by Public Healk 

Service research grant CA-04423. 

Generic and Trade Names of Drug 

Dexamethasone—Z)ecadron, Deronil, Gammacorten, Hexadrnl 
Dexameth. • 
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1 TRAGEDY MARKS DISCOVERY OF ANESTHESIA.— 
; Failure to publicize the fact that ether had been used as a 
\ general anesthetic almost cost Crawford W. Long (1815-1878) 
j the honor of being the first to use ether for that purpose. After 
J considerable controversy, it has now become an accepted fact 
I that the honor goes to him. He used the drug for the removal 

of a tumor on the neck of a patient in 1842 (Crawford W. 
" " (1815-1878) Discoverer of Ether for Anesthesia editor
ial, J A M A  194:1(X)8-1009 [Nov 29] 1965). 

Long received his MD degree from the University of Pennsylvania in 1839 
and returned to his native state of Georgia to practice. His discovery, three 
years later, was not recorded in medical annals until others had reported similgr 
experiences in tooth extraction in October 1846. Long's first article on the subject 
was published in December 1849. 

Tragedy marked the discovery of this great boon to mankind. Long died in ob
scurity. ^ree others (Wells, Morton, and Jackson) identified with the early 
use of ether m dentistry were involved in litigation. One became insane and com-

another went insane, and the third died in poverty.-Mirt J A 
Medical Pathfinders on Postage Stamps." 
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. Effect of the Anti-Coronary Club Program 
on Coronary Heart Disease 

Risk-Factor Status 
George Christakis, MD, Seymour H. Rinzler, MD, Morton Archer, MBA, MPH, and Arthur Kraus, ScD 

A group of 814 men at large, 40 to 59 years old, have 
been placed in a diet relatively rich in polyunsaturated 
fatty acids. The study diet has significantly lowered the 
serum cholesterol levels and maintained these lower 
levels for periods as long as five years. The study proto
col has also been effective in significantly reducing the 
incidence of obesity and hypertension during the first 
four years of study participation. Among a control group 
of 463 men of similar age, the prevalence of these con
ditions was stable. After the men had participated in the 
study for four years, the differences between the experi
mental and control groups in prevelance of these risk 
factors (obesity, hypertension, and hypercholesterolemia) 
were statistically significant. Accompanying these signi
ficant differences, a statistically significant difference 
was observed between the two groups in morbidity from 
new coronary heart disease. 

The Anti-Coronary Club Study' tests the hy
pothesis that adherence to a serum cholesterol-

lowering diet will be associated with a decreased 
incidence of coronary heart disease. This project 
has been conducted by the Bureau of Nutrition 
of the New York City Department of Health since 
1957. In previous reports the composition of the 
experimental diet (the "prudent diet") has been 
described, and data have been presented which 
strongly suggest that adherence to this diet sig
nificantly lowers the level of serum cholesterol of 
both normal and overweight subjects with or with
out coronary disease.' ® 

Concurrent with the long-term (five-year) main
tenance of lowered serum cholesterol level, a pro
gressive increase in the percent of Hnoleic acid in 
the depot fat of Anti-Coronary Club subjects has 
been observed.^ According to present knowledge, 
linoleic acid is an essential unsaturated fatty aci(i 
which can only be derived from dietary sources. 
This observed increase in depot fat linoleic acid 
therefore indicates that adherence to the study 

From the Bureau of Nutrition and the Office of Research, New 
lOTk CSty Department of Health. 

Reprint requests to Room 714, 93 Worth St, New York 10013 
(Mr. Archer). 

diet in relation to linoleate intake has been gen
erally satisfactory. 

Recent investigations of the effect of the ex
perimental diet on serum vitamin E and A levels 
of study subjects have confirmed the nutritional 
adequacy of the diet with respect to these vitamins. 
Furthermore, it was found that long-term adher
ence to the study diet does not demonstrably in
crease serum triglyceride levels.® Finally, data 
have been published indicating that our Anti-Coro-
nary Club experimental subjects experienced a 
significant decrease in coronary heart disease inci
dence.®' In the light of this, it is of interest to 
investigate the changes occurring in the risk-factor 
status of the study experimental and control groups. 

Method 

Experimental Group.—Since the inception of the 
Anti-Coronary Club Study in June 1957, 1,091 
male volunteers aged 40 to 59 years enlisted. The 
volunteers responded initially to a radio and press 
call for study participants. Subsequent volunteers 
were derived largely from referrals made by the 
original Anti-Coronary Club members. This report 
considers the 814 subjects of this total who were 
free of prior evidence of clinical coronary heart 
disease. The remaining 277 subjects have been ex
cluded from this report because of a history of 
clinical or electrocardiographic evidence of coro
nary heart disease on entry to the study. 

Table 1 shows that as of Dec 31, 1963, the end 
of the observation period regarding the occurrence 
of new coronary disease events for this report, 
814 men had accumulated 2,357 person-years of 
experience while in an active status. Active status 
denotes regular attendance approximately every 
five weeks for venipuncture and serum cholesterol 
determinations and consultation with a nutrition
ist; every ten weeks for a clinical and nutrition 
review session by a panel of physicians; and a 
yearly medical history, with physical, laboratory, 
electrocardiographic, and roentgenographic exami
nations. 
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Table 1.—New Coronary Disease Events and Incidence In 
Study and Control Subjects Free of Coronary Heart Disease 

Experimental ^ A L 
Active* Inactivet Control 

814 290 463 
233 150 235 
581 140 228 

2,357 1,482 1,224 
509 720 623 

1,848 762 601 
8 8 12 
1 1 4 
7 7 8 

339 540 980 
19o 139 642 
379 919 1,331 

• Experience accumulated while subject was regularly attending the 
cimic at specified appointment dates. 

tExperience accumulated while attending clinic annually or with 
successful regular contact by mail or phone since active attendance 
at panel or riutritionist sessions were discontinued. No professional 
supervision of diet in this phase. 

tAs determined by the criteria of the New York Heart Association 
based on clinical, historical and ECG evidence. 

By the end of the observation period, 290 of the 
814 subjects had lapsed into an inactive status 
in which they accumulated 1,482 additional person-
years of experience. Subjects in inactive status 
were appraised annually as to health and nutri
tional status but did not return regularly to the 
Anti-Coronary Club for venipuncture, nutritionist, 
or physician panel sessions. For about two thirds 
of this inactive group this health status appraisal 
took the form of an annual physical and labora
tory examination; in the remainder, communica
tion was maintained by phone or by a mail ques
tionnaire. It has been determined that in no case 
was the onset of a new coronary disease event the 
cause for the shift of a subject to inactive status. 

Control Group.—The first objective of the Anti-
Coronary Club was to determine whether the ex
perimental or prudent diet was capable of lowering 
the serum cholesterol level and whether the ex
perimental subjects would find the prudent diet 
palatable and be able to adhere to it. After suffi
cient time had passed and an affirmative answer 
to these questions had been obtained, a control 
group was enlisted for comparison with the ex
perimental group regarding serum cholesterol 
changes and incidence of coronary heart disease. 

Starting in 1959, the control group was recruited 
from men who had voluntarily appeared for ex
amination at the cancer detection clinics of the 
New York City Department of Health. These 
subjects were considered similar to the experimen
tal subjects in the specific sense that they showed 
health consciousness and were willing to participate 
in a department of health program. Potential con
trol subjects were induced to participate in the 
study by the offer of an annual comprehensive 
cardiovascular examination as an additional routine 
service. This proposal was made to every male 
aged 40-59 attending the Cancer Detection Clinics; 
about one-third accepted. These were assigned to 
the study as controls. They were not told that they 
were part of a diet and heart disease study. The 
control group included in the analyses in this re

port consists of 463 subjects who showed no initial 
evidence of coronary heart disease, by the same 
criteria applied to the experimental group. 

The validity of comparing coronary heart disease 
incidence in the experimental group consuming the 
study diet, and the control group maintaining its 
usual diet pattern, depends on the comparability 
of other factors such as demographic and risk 
factors associated with coronary heart disease as 
they exist in the two groups on entry. Accord
ingly, a detailed demographic analysis of the ex
perimental and control groups was performed and 
described in a previous report.' This analysis indi
cates that the significantly lower incidence observed 
in the experimental group compared with the total 
control group could not be ascribed to demographic 
differences between them. 

The exp»erimental and control groups were com
pared regarding entry levels of the three risk fac
tors identified by the Framingham (Mass) study,' 
ie, hypercholesterolemia (serum cholesterol 260 
mg/100 ml or more), hypertension (diastolic pres
sure of 95 mm Hg or more), and obesity (at least 
15% more than optimum weight as presented in 
Metropolitan Life Insurance Co. tables of weight 
for height, build, and sex; further modified by sub
jective evaluation of panel of physicians on basis 
of skin-caliper measurements and appearance). 
The two groups were quite comparable regarding 
the proportion with initial hypercholesterolemia. 
However, the experimental group had higher pro
portions with initial obesity and hypertension than 
did the control group. In view of these findings, it 
would be expected that the experimental group 
might experience a higher frequency of coronary 
heart disease than the control group. 

The Experimental Diet.—A basic principle of 
the study diet is to provide approximately equal 
quantities of the three types of fats; saturated, 
polyunsaturated, and monounsaturated. Beef, mut
ton, or pork is limited to four meals per week; 
poultry and veal consumed four or five times a 
week; and a minimum of four fish meals weekly are 
required. Butter and hydrogenated shortenings are 
replaced by a high P/S ratio margarine and a mini
mum of 1 oz of vegetable oil daily. (The P/S ratio, 
without consideration of technical qualifications, 
is substantially the amount of polyunsaturated 
fatty acids divided by the amount of saturated 
fatty acids present in a given diet pattern.) Ice 
cream, hard cheeses, and pastry are avoided. Skim 
milk is substituted for whole milk. The diet con
tains about 30% to 33% of total calories as fat 
with a ratio of polyunsaturated to saturated fatty 
acids of 1.25-1.50 compared to the P/S ratio of 
0.3-0.4 for the American diet. The nutritionists 
emphasize inclusion of adequate amounts of citrus 
fruits, green vegetables, and grains and cereals in 
the diet. The overweight subjects were placed on a 
diet averaging 1,600 calories and containing 19% 
of the total calories as fat, and a P/S ratio of 
0.6-0.7. When weight reduction was completed, this 

Age 
(yr) 

Number of subjects Total 
40-49 
50-59 

Years of Experience Total 
40-49 
50-59 

Confirmed new eventst Total 
40-49 
50-59 

Incidence per 100,000 Total 
person-years of 40-49 
experience 

50-59 
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YEARS IN STUDY 

1. Average serum cholesterol levels of men 40-59 years 
old with no prior coronary heart disease In active ex
perimental and control groups by years in study. 

was changed to the standard study diet by the 
addition of 1 oz of vegetable oil plus additional 
calories when needed from bread, nuts, fruits, and 
vegetables. 

Food table analysis of the study diet pattern 
shows an upper limit of 400 mg of dietary choles
terol and 1.6 gm of dietary sodium. 

Diagnostic Criteria.—The classification of new 
events representing myocardial infarction was that 
used by the Cooperative Study of the American 
Heart Association,® which included the following 
categories: (1) myocardial infarction, definite; (2) 
myocardial infarction, definite by ECG alone; (3) 
coronary thrombosis, definite; (4) coronary scler-
rosis, definite by autopsy; (5) ECG abnormalities, 
definite, associated with coronary artery disease; 
(6) angina pectoris, definite with ECG changes; 
and (7) angina pectoris, definite, without ECG 
changes. The clinical and electrocardiographic cri
teria for new coronary events were based on those 
recommended by the New York Heart Associa
tion.'" 

The chief cardiologist of the project assigned 
a classification of "definite event" when in his 
judgment criteria for one of the above categories 
were met. He utilized data from the physical ex
amination of subjects, mail and phone follow-up 
of inactive subjects, information reported by sub
jects and their associates, and records from the 
subjects' families, physicians, hospitalizations, and 
death certificates. The complete records on all such 
"definite" events were then submitted to another 
cardiologist whose sole function on the project was 
their critical review and evaluation. This cardiolo
gist was not aware whether the record under review 
was that of an experimental or a control subject; 
however, submission of a record for his review 
inferred at least the suspicion of possible pathology. 
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Results 

Serum Cholesterol.—The serum cholesterol level 
was determined by the Anderson-Keys modifica
tion of the method of Abell, Kendall with a techni
cal error of 2.5%." '^ 

Figure 1 shows the trends in the average level 
of serum cholesterol of the 478 experimental sub
jects and 420 control subjects 40 to 59 years old 
still active in the experimental and control groups 
as of Dec 31, 1963. In the experimental group, a 
highly significant drop of about 30 mg/100 ml serum 
from an average initial level of 260 mg/100 ml was 
observed after one year in the study. Thereafter 
the concentration of serum cholesterol leveled off 
at about 225 mg/100 ml. In the control group the 
serum cholesterol level fell about 7 mg/100 ml 
durins: the first two years, but rose thereafter so 
that by the end of the fourth year, the latest for 
which data are available, the average level had 
returned to its initial concentration. 

New Coronary Events, Incidence, and Mortal
ity: ACTIVE EXPERIMENTAL SUBJECTS COMPARED 
TO CONTROLS.—Table 1 shows data accrued by the 
experimental and control groups in terms of ac
cumulated person-years of experience, number of 
confirmed new coronary events, and incidence rates 
per 100,000 person-years. During the 2,357 person-
years of active experience accumulated by the 814 
experimental subjects, eight new coronary events 
occurred. This represents an overall incidence rate 
of 339 per 100,000, comprised of the age-specific 
rates of 196 and 379 per 100,000 for the men 40 to 
49 and 50 to 59 years old, respectively. 

Similarly, the 463 men of the control group in 
comparable age categories have accumulated 1,224 
person-years of experience and 12 new coronary 
events, resulting in an overall incidence of 980 per 
100,000, or 642 and 1,331 per 100,000 for the men 
40 to 49 and 50 to 59 years old, respectively. 

The incidence in the control group was thus 
more than three times as high as in the experimen
tal group in each age category. The overall age-
adjusted incidence rate in the experimental versus 
the control group was tested and found to be sta
tistically significant at a level of 0.01 < P < 0.02. 

Of the eight new coronary events among active 
experimental subjects, seven occurred during the 
1,353 person-years of experience accumulated dur
ing the first two years of each individual's partici
pation in the study. This is not significantly differ
ent from the expected number of nine based on the 
experience of the control group. Only one of these 
eight new events occurred among active experi
mental subjects during the 1,004 person-years of 
full participation accumulated subsequent to the 
first two years of an individual's participation 
when, presumably, the diet had i greater oppor
tunity to exert its effect. 

The number of new events available for this re
port is still too small for meaningful analysis by 
specific diagnostic criteria. However, we are re-
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porting that eight new events in the experimental 
group involved six definite myocardial infarctions, 
one definite angina with ECG changes, and one 
definite angina without ECG changes, while the 12 
new events in the control group involved six defi
nite myocardial infarctions, four cases of definite 
angina with ECG changes, and two cases of defi
nite angina without ECG changes. The relative in
cidence rate in the experimental group among those 
who were initially obese and then reduced may be 
compared with that for men who did not reduce 
as well as with the rate for those who entered at 
normal weight. Although the total number of new 
events is still small, the age-specific incidence rates 
among the initially obese and the initially normal 
weight in the experimental group are about the 
same. 

INACTIVE EXPERIMENTAL GROUP.—AS seen in 
Table 1, confirmed new coronary disease events 
have been detected among those in the experimen
tal group who shifted to inactive status. The ob
served incidence rates by age group are 139 per 
100,000 person-years of experience for the inactive 
40-49 age group and 919 per 100,000 for the 50-59 
group. The rate in the inactive 40-49 group is 
similar to the rate for fully participating experi
mental subjects in the same age group, while the 
rate in the inactive 50-59 group is between that 
for active experimental subjects and that for the 
control subjects, but closer to that for control sub
jects. 

It is difficult to interpret precisely the findings 
in the inactive experimental group, since it is not 
known to what extent this group may have followed 
the study diet. Moreover, the detection of new 
coronary disease events which have occurred may 
not be as complete for this group as for the active 
experimental and control subjects. However, the 
incidence in this inactive experimental group is 
intermediate between that of the active experimen
tal and control subjects. This suggests that the 
difference in incidence between the active experi
mental and control subjects may be due to the 
Anti-Coronary Club program. 

DROPOUTS.—Of the 814 subjects who entered the 
experimental group, 478 remained active until the 
end of the observation period and 290 shifted to 
inactive status, as previously defined. The other 
46 subjects are dropouts; that is, after a period of 
active status (averaging 15 months) they discon
tinued all contact with the study. The health status 
of these 46 dropouts was determined in Jime 1964 
by mail questionnaire, phone calls, and home visits. 
This process revealed that a death from coronary 
heart disease had occurred in one subject four 
years after he had dropped out of the study follow
ing less than a year's participation. A nonfatal 
coronary disease event was also reported for an
other subject, which occurred four years after he 
dropped out following four months' participation 
in the study. Of the remaining 44 dropouts, 42 
were found to be alive and reportedly free of new 

coronary events; only two remain with unknown 
follow-up status. 

Since only two new coronary events among drop
outs from the experimental group were revealed 
by this process and these occurred in individuals 
with less than a year's full particiaption in the 
study, the findings do not affect our interpreta
tion of the significant difference in incidence be
tween the active experimental and control subjects. 

Among the 463 individuals who entered the con
trol group, 43 subjects dropped out of the study. 
The health status of the control dropouts was de
termined by using the same procedures applied 
to the experimental group dropouts. Among the 
43 dropouts, information was obtained on 28 sub
jects and no new events were reported. Although 
follow-up data in our controls are not as complete 
as in the experimental group, any additional new 
coronary events which may have occurred among 
control dropouts remaining with status unknown 
could only have accentuated the difference already 
observed in coronary heart disease incidence be
tween the experimental and control groups. 

DEATHS FROM CORONARY HEART DISEASE.—Of 
the eight subjects with new coronary disease events 
in the fully participating experimental group, three 
died of coronary heart disease, one died of other 
causes, and the other four were still alive at the 
end of the observation period. Of the seven detect
ed cases with new events in the inactive experi
mental group, all of which were definite myocardial 
infarctions, five died of coronary heart disease and 
the other two were still alive at the end of the ob
servation period. These are not unusual case fatal
ity rates from this disease over the period of time 
involved, particularly in such small series with sub
stantial chance variation in the rates. 

Of the 12 cases with new coronary disease events 
in the control group, all were still alive at the 
end of the observation period. This does appear 
somewhat unusual, although again the series is 
small. It was previously mentioned that the con
trol group had initially lower rates of obesity and 
hypertension than did the experimental group. 
Perhaps these differences contributed to the higher 
survivorship of the subjects with new coronary 
disease in the control group. Further analysis of 

Table 2.—Percent of Risk Factors Among 332 Experimental 
and 329 Control Subjects at Entry and After 

Two and Four Years 

Experimental Control 

Risk Factors Entry 2 yr 4 yr Entry 2 yr 4 yr 
None 16.6 61.3 59.0 34.0 35.8 35.3 
Hypercholesterolemia* 42.8 20.7 19.9 38.3 30.4 32.2 
Obesityt 56.3 15.7 17.8 45.3 45.8 44.1 
Hypertension^ 25.9 10.9 9.9 10.9 11.1 13.1 
None 16.6 61.3 59.0 34.0 35.8 35.3 
Any one 46.4 31.6 34.6 40.4 43.6 43.5 
Any two 32.5 5.5 6.0 22.5 18.2 17.9 
All ttiree 4.5 1.6 0.3 3.0 2.4 3.3 

•Serum cholesterol of 260 mg/100 ml serum or more. 
tAt least 15% more than optimum weight presented in the Metro

politan Life Insurance Co. tables of weight for height-bulld-sex, further 
modified by subjective evaluation of panel of physicians on basis of 
skin-caliper measurements and appearance. 

^Diastolic pressure of 95 mm Hg or more. 
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2. Proportion of experimental and control subjects by number of risk factors 
(hypercholesterolemia, obesity, and/or hypertension) present at entry and after 
two and four years of observation. 

coronary heart disease deaths will be made as fol
low-up of the group continues. 

Deaths From Other Causes.—Among the 814 
original experimental group subjects, there have 
been 18 known deaths from causes other than coro
nary heart disease during fully participating or 
inactive status among individuals who had not 
experienced a new coronary event, compared to 6 
such deaths among the individuals in the control 
group. The rates for these deaths in the 50-59 age 
group were 689 per 100,000 person-years in the 
experimental group, and 666 per 100,000 in the 
control group. The difference between these two 
rates is slight and not statistically significant. 

Changes in Risk-Factor Status Resulting From 
Study Participation.—Since the incidence of coro
nary heart disease of the experimental subjects was 
significantly lower than that of the control group 
during their period of participation in the study, 
it is of interest and importance to recognize the 
changes which took place in their status with re
spect to the three risk factors considered in this 
study. For the 332 subjects in the active experi
mental group and the 329 subjects in the control 
group who participated in the study for four years 
or more, risk factor status was compared at time of 
entry to the study, after two years, and after four 
years of participation. 

Table 2 indicates that the prevalence of hyper
cholesterolemia, obesity, and hypertension initial
ly observed in the control group remained at sub
stantially ihe same level after two years and four 
years of observation. On entry to the study, ap
proximately 46% of subjects were obese and 11% 
were hypertensive. The somewhat more variable 
proportions of subjects with hypercholesterolemia 
were 30% and 32% after two and four years, re
spectively, and may represent an additional mani
festation of the slight downward trend observed 
initially, followed by rebound upward of the serum 
cholesterol level of the control group shown in Fig 1. 

In the experimental 
group, the prevalence of 
these risk factors decreas
ed substantially after two 
years and remain de
pressed after four years. 
The prevalence of hyper
cholesterolemia declines 
from about 43 % to about 
20%, that of hypertension 
from about 26% to about 
11%, while the proportion 
of obese subjects drops 
from 56% to 16%. 
It should be noted that 
the initial prevalence of 
these risk factors for the 
experimental group was 
higher in each instance. 

Figure 2 presents the 
distribution of the sub

jects in the experimental and control groups by the 
number of risk factors present for the same periods 
of observation. In the control group, the distribu
tions of the number of risk factors present after 
two and four years of observation have remained 
substantially the same as that observed initially. 
By contrast, the proportion of the experimental 
group with one or more of the risk factors has been 
a significant reduction in the number of subjects 
exhibiting a single risk factor, the most impressive 
changes are the decreased numbers of subjects with 
multiple risk factors and the increased number 
with none. At the time of entry to the study, 32% 
of the experimental subjects exhibited at least two 
of the risk factors considered here, while only 17% 
had none; two and four years later, these propor
tions had changed to about 6% and 60%, respec
tively. 

The factor of obesity is worthy of more detailed 
analysis since both hypercholesterolemia and hy
pertension may be related etiologically or patholog
ically with this condition. The prevalence of hyper
cholesterolemia and hypertension according to the 
presence of obesity on entry and after four years 
of observation is examined in Table 3. 

On entry to the study, 187 of 332 experimental 
subjects were obese (56.3%); while of the 329 
control subjects, 149 (45.3%) were initially obese. 
Of the obese experimental group subjects, 41.7% 
were hypercholesterolemic and 25.1% hyperten
sive compared to 43.6% and 16.1%, respectively, in 
obese subjects who entered the ranks of the control 
group. Among the normal-weight experimental sub
jects, 44.1% were hypercholesterolemic and 26.9% 
hypertensive, compared to 33.9% hypercholester
olemic and 6.7% hypertensive among the controls 
of similar weight status. 

After four years of participation in the study, 57 
men (17.2%) of the experimental group were obese; 
53 belonged to the 187 men initially obese while the 
remaining four had been initially of normal weight. 
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By contrast, 145 men in the control group were 
obese after four years; 129 were derived from the 
group of 149 initially obese while 16 of the initial
ly normal weight had become obese. 

Among the experimental subjects after four years, 
the prevalence of hypercholesterolemia and hj^er-
tension in the obese and normal-weight subjects 
were substantially the same. In the control group 
after four years, the proportion of normal-weight 
subjects with hypercholesterolemia was about the 
same as at the time of entry. However, among those 
obese after four years, the proportion hypercholes
terolemic (32.4% was significantly lower (P=0.05) 
than the proportion of obese men hypercholester
olemic at entry (43.6%). Despite this, the propor
tion of hypercholesterolemic men in the experimen
tal group after four years was significantly lower 
(P < 0.01) than that in the control group at the 
similar period of observation, thus suggesting that 
the dietary protocol of the study was efEective in 
lowering serum cholesterol levels without regard to 
initial or final weight status or change in weight 
status. 

Table 3.—Percent of Experimental and Control Groups 
Hypercholesterolemic and Hypertensive, by Weight Status 

ANTI-CORONARY CLUB-CHRISTAKIS ET AL 

At Entry After 4 Years 

Experi
Control Weight Status mental Control 

Obese, number 187 149 
% Hypercholester 41.7 43.6 

olemic 
% Hypertensive 25.1 16.1 

Normal, number 145 180 
% Hypercholester 44.1 33.9 

olemic 
% Hypertensive 26.9 6.7 

Total, Number 332 329 

Experi
mental 
57 

21.4 

8.8 

19.6 

9.5 

Control 
145 

32.4 

275 184 
20.0 

4 
32.1 

7.6 

332 329 

Table 4.—Percent Distribution of Active Experimental and 
Control Subjects by Number of Cigarettes Smoked per Day* 

Number of 
Cigarettes 

per Day Experimental Control 
None 51.9 49.1 
1- 9 9.7 10.8 

10-29 22.4 26.7 
30-49 11.8 12.1 
50-69 4.1 1.3 
Mean 12.1 11.5 
No. of subjects 478 420 

With respect to hypertension, the total control 
group had significantly fewer hypertensive subjects 
at time of entry (P < 0.001) than the comparable 
study subjects. However, after four years of obser
vation, the proportion of hypertensive subjects in 
the total experimental group had decreased signifi
cantly (P < 0.001) from entry levels and was even 
lower than the proportion with hypertension in the 
control group at the same time of observation al
though this latter difference was not statistically 
significant (P = 0.13). 

In addition to changes in the prevalence of 
obesity, hypercholesterolemia, and hj^ertension de
scribed above, a study was made of the cigarette 
smoking habits of all 478 active experimental and 
420 active control subjects considered in this report 
The distribution of the number of cigarettes smoked 
at time of entry to the study is shown in Table 4. 
Both groups contained a relatively large number 
of nonsmokers and, although there was a slight 
tendency for the experimental group to smoke more, 
the differences between the experimental and con
trol subjects could easily be explained by chance 
variations. 
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"•At time of entry to study. 

In order to make these estimates of cigarette 
smoking current, a survey was conducted of all 
comparable subjects with more than two years of 
participation in the study who appeared ̂ at the 
study facilities over a two-month pteriod. This group 
consisted of 195 experimental and 130 control sub
jects and each was questioned concerning the 
number of cigarettes smoked at the time. This 
amount was then compared to that claimed at the 
time of entry to the study. Table 5 shows the pro
portion in each group smoking more, the same, or 
less than the initial amount. Again, although there 
are seeming differences, these are not statistically 
significant. The smoking habits of the two groups 
have apparently remained comparable during the 
period of participation in the study. 

Comment 

The data presented indicate that the incidence 
of new coronary events among the initially coro
nary-free active group in the Anti-Coronary Club 
program was significantly lower than that among 
the control group, and also lower than incidence 
rates reported in studies'®'^'' of comparable age 
groups. It seems reasonable to attribute this difer-
ence primarily to the effects of the Anti-Coronary 
Club program with its major feature of supervised 
adherence to the prudent diet. The reasons for this 
conclusion are as follows: 

1. The group of entrants into the experimental 
group had no initial predilection for reduced coro
nary heart disease incidence in comparison with 
the control group. 

2. Those remaining in the active experimerital 
group appear to have adhered to the prudent diet, 
as judged by regular and frequent interviews with 
the Anti-Coronary Club nutritionists and by pro
gressive increase in the linoleic acid component of 
their depot fat. 

3. A substantial and statistically significant de-

Table 5.—Change in Number of Cigarettes Smoked per Day: 

Change Since 
Enrollment 

More 
Same 
Less 

Experimental 
3.1 

83.6 
13.3 

Control 
3.8 

75.4 
20.8 

Total 
No. of subjects 

100 
195 

100 
130 
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crease in serum cholesterol levels occurred during 
the first year of active status in the experimental 
group, and remained essentially stabilized at this 
lower level throughout the next six years of follow-
up. The numbers of the control group, by com
parison, showed no significant change by the end 
of the study period. 

4. There was a substantial and statistically sig
nificant decrease in the incidence rate of new coro
nary events in experimental group subjects between 
the first two years of participation and the period 
from their third through sixth years of full partici
pation, despite their increasing age. By contrast, 
the rate increased with the passage of time in the 
control group. 

5. The incidence rate in the control group is not 
high in comparison to the incidence rates of the 
other prominent prospective studies already cited, 
indicating that the difference between the control 
group rate and that of the experimental group is 
not due to an unusually high rate in the control 
group. 

Many important questions relevant to the effects 
of the Anti-Coronary Club program have not yet 
been finally answered. The number of new coro
nary events through the end of the observation pe
riod of this report is admittedly small; the follow-up 
of the experimental and control groups will contin
ue. As additional data accumulate, more meaningful 
analysis will be possible on a number of questions. 
Among such questions are whether the relatively 
low incidence rate is maintained in the experimental 
group as participation continues, and whether the 
new coronary events which occur among long-term 
full participants in the experimental program can 
be related to other characteristics. 

The prospective Framingham study has con
firmed the association between the incidence of cor
onary heart disease and the presence of specific 
risk factors. Among these have been hypercholes
terolemia, obesity, and hypertension. The identifi
cation of such risk factors constitutes a major ad
vance in the effort to control the public health 
problem posed by coronary heart disease. It would 
therefore appear reasonable to attempt to control 
coronary heart disease morbidity and mortality by 
attacking these associated conditions. 

A previous report has shown that the study diet 
is effective in lowering the serum cholesterol levels 
of middle-aged men and in maintaining lowered 
levels for periods as long as five years.' The present 
report indicates that the protocol of the study was 
also effective in significantly reducing the incidence 
of obesity and hypertension among the subjects in 
the experimental group over their first four years 
of participation in the study. The incidence of these 
conditions in the control group was stable. A sta
tistically significant difference in morbidity from 
coronary heart disease accompanied'the highly sig
nificant differences between the experimental and 
control group in the incidence of these risk factors 

achieved after four years in the study. 
The hypochesterolemic effect of the study diet 

is based on well-established epidemiologic and labo
ratory evidence linking the levels of serum choles
terol with the type of fatty acid intake. The ability 
of the study diet to decrease the incidence of hyper
tension may be related to its lowered sodium con
tent. The investigations of Dahl et al" suggest that 
the dietary sodium intake may be related to the 
incidence of hypertension; however, an epidemio
logic study failed to demonstrate inordinate use of 
salt by hypertensive subjects." 

The unusual degree of success in reducing the 
weight of our obese subjects followed by mainte
nance of normal weight may be attributable to the 
intense nutritional guidance given the subjects by 
the study's public health nutritionists. Normal-
weight subjects as well as those in the weight re
duction program are seen every six weeks at a mini
mum upon entry to the study. During the phase of 
weight reduction they are seen every week. Despite 
such concentration of personnel and effort to achieve 
the objectives of the study with respect to the low
ering of serum cholesterol concentration and the 
reduction of weight of obese subjects, the elements 
of such a program seem worthy of consideration as 
a preventive medical program servicing the commu
nity. The practicing physician can use the serum 
cholesterol determination to screen his high-risk 
patients. Armed with knowledge, skill, and time, 
he can practice preventive medicine in his own 
ofiice in an effort to reverse the risk factors affecting 
his patients. 

The decrease in morbidity experienced by the 
experimental group could not be ascribed to any 
change in cigarette-smoking habits since investiga
tion of this parameter indicated similar smoking 
patterns in the experimental and control groups 
both upon entry to the study and at the time of 
observation. The Anti-Coronary Club study proto
col was limited to the effect of diet on coronary 
heart disease morbidity; it is also recognized that 
efforts to reduce risk factors not studied by our 
group, such as the amelioration of psychic stress 
and lack of physical activity, could well contrib
ute to further avenues of coronary heart disease 
control. 

The American Medical Association'^ has recog
nized the importance of controlling the level of 
serum cholesterol in high risk groups and has also 
suggested the need to control the risk represented 
by high serum cholesterol levels in the young adult. 
The American Heart Association'® has repeatedly 
emphasized the preventive role of diets that lower 
serum cholesterol concentration and has recently 
indicated that appropriate dietary changes for the 
public in general should be instituted. If the results 
described presently are confirmed by other prospec
tive studies of the relationship between diet and 
heart disease now in progress, there is reason to 
hope that progress can be made in deterring the 
nation's paramount public health problem. 
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Employment of cardiac patient.—Most forward looking businesses today recog
nize that good medical programs save waste and dissipation of assets just as surely as audi- 1 

tors and accountants. That is the principal reason for the growth of medical departments in indus
try—from emergency service first aid stations to the well-equipped, expertly staffed organizations 
to better serve the needs of all members of an organization. 

Specifically in the area of heart and circulatory disease, good corporate medical departments and 
industrial medical units make a number of highly important contributions. 

First: When new people are employed, careful physical examinations can help place those with 
health problems in jobs where they can function without jeopardizing their health. 

Second: Medical counseling has stepped up programs for periodic physical examinations of key 
employees, to detect health problems at an early stage, an extremely important part of the control 
of heart disease. At the same time these programs contribute to better mental health by alleviating 
anxiety and fear. 

Third: After an employee has recovered from a heart attack, it is a basic responsibility of the 
company medical program to match the man to the job. This means that there must be a medical 
evaluation of the job itself, as well as an evaluation of the employee's physical capabilities. 

Our own experience shows that the employee who has received proper medical treatment for his 
cardiovascular problems, who is placed in a job with requirements not inconsistent with his regi
men, will be above average in performance of his duty. 

I recognize that many employers shy away from hiring the recovered cardiac. The primary rea
sons are probably lack of understanding and the fear of the severe financial risks to the employer 
who does so without assurance that such employees have received adequate medical treatment 
and are following good medical advice in their daily lives. Here again a good industrial medical 
program can help solve these problems. 

This is an area where business and industry and the medical and health professions need to co
operate so that employers can expand their employment of post-cardiac people without adding un
reasonably to their risks of workman's compensation claims in the process. 

With the average age of our work force increasing, the need for working with post-cardiacs will 
continue to increase. Solving these problems is one of the great challenges of occupational health 
and industrial medical programs.—Wright, J.S.: Indust Med Surg, 35:664-668 (Aug) 1966. 
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Familial Recurrent Rhinorrhea 
and Bronchitis Due to Cow's Milk 

John W. Gerrard, DM 

The child with recurrent rhinorrhea and bronchitis pre
sents a common and sometimes perplexing problem. This 
disorder was seen in four children. Each child had one 
parent who was similarly affected. Four of the 11 siblings 
also had this syndrome. The four children together with 
their affected parents and siblings were all relieved of 
their symptoms when cow's milk and its products were 
eliminated from their diets. 

One of the common problems facing both pedia
tricians and family physicians is the child 

who seems to have one cold after another, each cold 
being followed by an attack of bronchitis or bron
chopneumonia, often necessitating admission to 
hospital.' The fundamental cause of the child's re
peated respiratory tract infections frequently re
mains obscure, for though conditions such as cystic 
fibrosis of the pancreas and agammaglobulinemia 
may be suspected, results of investigations are non-
confirmatory. Some children with these symptoms 
outgrow this disorder, while asthma may develop 
in others.' We have recently encountered four chil
dren whose predisposition to recurrent respiratory 
tract infections was relieved by the simple expe
dient of excluding cow's milk and dairy products 
irom their diets; each child had one parent with 
analogous if not identical symptoms, who likewise 
was completely cured when cow's milk and dairy 
products were excluded from his or her diet. We 
thmk that this syndrome represents a relatively 
common problem which is not usually recognized 
as such. 

Report of Cases 
(120343) .-A boy, the second in the family, was 

roh!!t u"? ® formula of evaporated milk. He y/as 
old u othervi'ise remained well until he was 2 months 

® ® two days later had to be 
-umitted to hospital with bronchitis. His condition de-

J rapidly in spite of the administration of oxy-
ferr H + antibiotics, and five days later he was trans-
fph!. 1 . ambulance. On arrival he was 
npi^ P (38.3 C), cyanotic, and dysp-

Many rales could be heard over both lung fields, 

Depa^ent of Pediatrics, University Hospital, Uni-
ty of Saskatchewan, Saskatoon, Canada. 

pitefTw to Department of Pediatrics, University Hos-
rard) Saskatchewan, Saskatoon, Canada (Dr. Ger-

the latter were hyperinflated with a little infiltration in the 
upper lobe of the left lung, as revealed by roentgeno
grams. He recovered quickly on a milk-free regimen and 
antibiotics. His symptoms did not return when he was of
fered an evaporated milk mixture, but they returned 
promptly when he was offered ordinary cow's milk. At 
the age of 14 months, traces of milk, even when boiled, 
still caused rhinorrhea and wheezing. He was brought up 
on a beef-base formula with vitamin supplements, new 
toods being introduced gradually, and one at a time. This 
b^y, like many others with a food allergy, is sensitive to 
other foods; a soya bean formula provoked vomiting and 
eczema, while rice and corn oil caused diarrhea, eczema 
and asthma. 

The relevant family history (Figure) revealed that the 
mother was in perfect health and never drank milk. The 
father, by contrast, was very fond of milk, drank it in 
large quantities, and had a chronic rhinorrhea and bron
chitis. As far as he was aware, he had always had these 
symptoms, and could breathe through his nose only when 
he took nasal decongestants. He had been brought up on 
a farm, and had always drunk at least a liter of milk a 
day. In order to determine whether milk played a role in 
his symptomatology, as it apparently did in his son's, he 
consented to stop drinking cow's milk and eating other 
dairy products for one month, and then to resume drink
ing milk in liberal amounts. His rhinorrhea and bronchitis 
cleared during the course of three weeks, and promptly 
returned when he drank even small amounts of cow's milk 
or ate millk products-he was very fond of cheese. The 
only other child in this family liked milk and was symp
tom free. 

CASE 2 (84454) .—This child, a boy, was brought up on 
a formula of powdered milk. At the age of 4 weeks he be
came irritable and colicky; at 8 weeks rhinorrhea and 
otitis media developed. During the next ten weeks he had 
three^ more attacks of otitis media, each responding to 
antibiotics. He was seen because of the recurrent nature of 
his disease when 18 months old. Examination revealed 
a well-nourished baby with rhinorrhea and otitis media 
but with no abnormal findings in the chest. He was taken 
off cow's milk and dairy products and thereafter remained 
symptom free. At the age of 3 years he is still allergic to 
milk. Like many similar children he has additional al
lergies: orange juice causes eczema, while chocolate causes 
rhinorrhea. 

The family history (Figure) disclosed that the father of 
this child hkes milk and is in good health. The mother is 
also fond of milk, and dairy products but when first seen 
she had a chronic sinusitis and was taking antihistamines 
constantly, but with little benefit. Her symptoms subsided 
completely within two weeks after she discontinued taking 
cow's milk and dairy products. When challenged with a 
glass of milk two weeks later, her nose immediately be
came blocked and her throat became sore. Her own moth
er cannot drink milk because it precipitates an attack of 
asthma. 
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