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Abstract We examined the physical activity and other
life-style characteristics of 16,936 Harvard alumni, aged
35 to 74, for relations to rates of mortality from all causes
and for influences on length of life. A total of 1413 alumni
died during 12 to 16 years of follow-up (1962 to 1978).
Exercise reported as walking, stair climbing, and sports
play related inversely to total mortality, primarily to death
due to cardiovascular or respiratory causes. Death rates
declined steadily as energy expended on such activity in-
creased from less than 500 to 3500 kcal per week, beyond
which rates increased slightly. Rates were one quarter to
one third lower among alumni expending 2000 or more

MPROVED nutrition, reduced mortality from in-

fectious diseases, and modification of some ad-
verse personal characteristics, such as the cigarette
habit, are accepted as having extended human longev-
ity. The importance of adequate physical exercise to
cardiovascular health is becoming appreciated, yet
there is a longstanding debate about whether exercise
also extends longevity.'® To assess influences on

length of life, we examined the relations of life-style
elements to mortality from all causes among 16,936
Harvard alumni aged 35 to 74 who were initially free

of clinically recognized coronary heart disease. Ear-
lier studies in this population had shown that the
risk of coronary heart disease was affected signifi-
cantly by histories of hypertension, cigarette smok-
ing, overweight for height, and habitual physical in-
activity.”® We then studied whether exercise could
be shown to delay all-cause mortality in this popula-
tion. The thesis that exercise does in fact add extra
years to life is examined in this continuing study
of ways of living and health among Harvard Col-
lege alumni.

MEeTHODS

Men who entered college in the period 1916 to 1950 were studied
Their personal and life-style characteristics (including exercise
habits) during their college and post-college days were recorded,
with follow-up data on influences on mortality and estimated length
of life. Over three quarters of the known surviving alumni respond-
ed to mailed questionnaires that asked about specific physician-
diagnosed diseases, physical activities, cigarette smoking habits,
and parental diseases and death. Weekly updating of death lists by
the Harvard Alumni Office provided the means to obtain death
certificates and identify underlying causes of death. Fewer than
1 percent of alumni were lost to follow-up without death noti-
fication.”®

From the Department of Family, Community and Preventive Medicine, Stan-
ford University School of Medicine, Stanford; and the Department of Epidemiol-
ogy, Harvard University School of Public Health, Boston. Address reprint re-
quests to Dr. Paffenbarger at the Stanford University School of Medicine,
Department of Family, Community and Preventive Medicine, Health Research
and Policy Bldg., Stanford, CA 94305

Supported by a grant (HL 24133) from the National Heart, Lung, and Blood
Institute and by the Marathon Oil Foundation, the G. Unger Vetlesen Foundation,
and the E.1. du Pont de Nemours Company

kcal during exercise per week than among less active
men. With or without consideration of hypertension, ciga-
rette smoking, extremes or gains in body weight, or early
parental death, alumni mortality rates were significantly
lower among the physically active. Relative risks of death
for individuals were highest among cigarette smokers and
men with hypertension, and attributable risks in the com-
munity were highest among smokers and sedentary men.
By the age of 80, the amount of additional life attributable
to adequate exercise, as compared with sedentariness,
was one to more than two years. (N Engl J Med 1986; 314:
605-13.)

Records of college physical examinations, performed carly in the
freshman year, and records of participation in intercollegiate (varsi-
ty) sports during years of undergraduate attendance provided
measures of students’ blood pressure levels, body weight and
height, and athleticism. These records were examined in conjunc-
tion with data on post-college physical activities, other patterns of
living, and histories of personal health and parental death, obtained
by return-mail questionnaires in | and 1966. Data on physical
energy expenditure and personal characteristics so gathered were
related to time and cause of death as reported on official death
certificates between 1962 and 1978. Man-years of observation for
level of energy expenditure and other characteristics under study
were recorded according to single years of age for the follow-up
interval of 12 to 16 years.

A total of 782 alumni who had initially reported physician-diag-
nosed coronary heart disease were excluded from the starting popu-
lation, to reduce any selective bias toward low-level activity as a
result of their discase. A scparate analysis (not reported here)
showed little difference between the exercise habits of this group
and the other alumni, but mortality rates were higher among the
patients with coronary heart disease, despite a saving effect of mod-
erate exercise.” On the whole, the results of the present study would
not be altered appreciably if the group with coronary heart disease
had been retained. A smaller group of men with a diagnosis of
cancer, stroke, or other ailments was not excluded from the starti
population. Any influences of disease on their physical activity pat-
terns, or vice versa, are inherent in the all-cause mortality findings
reported here

Alumni aged 35 to 74 years had reported by questionnaire how
many city blocks they walked, how many stairs they climbed, and
the types of sports they participated in and time they spent on them
each week.'® After adjustment for scasonal variation and estimates
of overreporting and underreporting, the energy used for these ac-
tivities was expressed in kilocalories per week. Walking seven city
blocks (0.94 km or 7/12 mi) was rated as 56 kcal, and climbing 70
stairs was rated as 28 kcal; sports were classified as light (5 kcal per
minute), vigorous (10 kcal per minute), or mixed (7.5 kcal per
minute). A physical-activity index was computed as an estimate of
energy expended in walking, climbing stairs, playing sports, yard
work, and so forth."' When divided into ranges of less than 500, 500
to 1999, and 2000 or more kcal per week, index increments repre-
sented |5 percent, 46 percent, and 39 percent of the man-years of
observation, respectively. These measures were regarded as indica-
tors rather than absolute totals of energy expenditure, largely in
leisure time

In studying the influence of other personal characteristics as con-
tinuous variables (e.g., cigarette smoking, body weight in relation to
height, and weight change since college), break points were chosen
to provide three levels or categories that might reveal any gradient
risk of death. Mortality rates were computed for the follow-up inter-
val by the indirect method, using 213,716 man-years of observation
for the total population as standard, with adjustment for age differ-
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To the Editor: After reading the article by Paffenbarger et al.,
we became interested in the prospects for increasing our own
longevity. Unfortunately, the harsh reality is that we (and, we sus-
pect, most physicians) spend much of our time inside the office or
hospital. For many, the most consistent daily physical activity is
climbing stairs.

Using the stated level of 28 kcal of energy expenditure for climb-
ing 70 stairs, it is necessary to climb 5000 stairs per week to reach
the energy-expenditure threshold for greatest longevity (2000 kcal
per week). At 22 stairs between floors in our hospital, this amounts
to about 228 flights of stairs per week, or 38 floors per day during a
six-day work week.

To estimate the time required for this amount of stair climbing,
we recruited 15 nonpatient volunteers from the halls of the hospital.
The volunteers climbed 70 stairs at their usual pace and were timed
with a stopwatch. The study population was predominantly male
(70 percent) and was composed of physicians, nurses, and adminis-
trative personnel.

The mean (*+SE) time spent climbing 70 stairs was 36.6+5.1
seconds, or approximately 2 stairs per second. Assuming a constant
rate of stair climbing, it would take 2500 seconds (41.67 minutes)
per week to expend 2000 kcal, or 36.11 hours per year. According to
Table 4 in the article, the estimated added life for a man 35 years of
age who expended 2000 kcal per week up to age 80, as compared
with a sedentary man, is 2.51 years (916.2 days). Assuming that
stair climbing is performed only while awake, and assuming an
average waking period of 16 hours per day, it would require 101.6
days spent climbing stairs to gain 916.2 days in longevity, or a net
gain of 814.6 days.

Next, we determined the net gain in longevity per unit of effort
expended. With 814.6 days of net gain at 16 waking hours per day,
there are 13,034 hours (782,040 minutes) of net gain. This gain
requires 228 stories of stairs per week X 52 weeks per year X 45
years = 533,520 stories climbed. Dividing minutes gained by stories
climbed to achieve this gain gives 1.47 minutes of waking life gained
for each story climbed. At 22 stairs per story, each individual step
increases waking life by about 4 seconds.

Clearly, these calculations assume that our study group was simi-
lar to the Harvard alumni in the time they expended to climb stairs,
that the rate of stair climbing is the same for a given person at all
ages between 35 and 80, and that the predominant physical activity
used to achieve 2000 kcal per week of energy expenditure is stair
climbing. Although these assumptions are not totally valid, we
thought it was useful to determine that climbing stairs is a time-
effective method to increase longevity, and we recommend it to all
hospital or other office workers, as not only a healthy but usually an
expedient method of getting from one floor to another in the course
of one’s weekly tasks.

Brent G. PETTY, M.D.

Davip M. HErringTON, M.D.

Johns Hopkins University

Baltimore, MD 21205 School of Medicine
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were recorded according to single yeailigg age for the follow-up
interval of 12 to 16 years.

A total of 782 alumni who had initially reported pifajgian-diag-
nosed coronary heart disease were excluded from the starung Pagu-
Miign, to reduce any selective bias toward low-level activity as &
result UMlgic discase. A scparate analysis (not reported here)
showed little dilic™mgg between the exercise habits of this group
and the other alumni, butmgglity rates were higher among the
patients with coronary heart disease, Jlipige a saving effect of mod-
erate exercise.” On the whole, the results of the Phgat study would
not be altered appreciably if the group with coronary healnligease
had been retained. A smaller group of men with a diagnosis o
cancer, stroke, or other ailments was not excluded from the starting
population. Any influences of disease on their physical activity pat-
terns, or vice versa, are inherent in the all-cause mortality findings
reported here.

Alumni aged 35 to 74 years had reported by questionnaire how
many city blocks they walked, how many stairs they climbed, and
the types of sports they participated in and time they spent on them
each week.'” After adjustment for seasonal variation and estimates
of overreporting and underreporting, the energy used for these ac-
tivities was expressed in kilocalories per week. Walking seven city
blocks (0.94 km or 7/12 mi) was rated as 56 kcal, and climbing 70
stairs was rated as 28 kcal; sports were classified as light (5 kcal per
minute), vigorous (10 kcal per minute), or mixed (7.5 kcal per
minute). A physical-activity index was computed as an estimate of
energy expended in walking, climbing stairs, playing sports, yard
work, and so forth."' When divided into ranges of less than 500, 500
to 1999, and 2000 or more kcal per week, index increments repre-
sented 15 percent, 46 percent, and 39 percent of the man-years of
observation, respectively. These measures were regarded as indica-
tors rather than absolute totals of energy expenditure, largely in
leisure time.

In studying the influence of other personal characteristics as con-
tinuous variables (e.g., cigarette smoking, body weight in relation to
height, and weight change since college), break points were chosen
to provide three levels or categories that might reveal any gradient
risk of death. Mortality rates were computed for the follow-up inter-
val by the mdlrcﬂ melhod using 2I 3,716 man-years of observation
for the total p dard, with adj nt for age differ-
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To the Editor: After reading the article by Paffenbarger et al.,
we became interested in the prospects for increasing our own
longevity. Unfortunately, the harsh reality is that we {(and, we sus-
pect, most physicians) spend much of our time inside the office or
hospital. For many, the most consistent daily physical activity is
climbing stairs.

Using the stated level of 28 kcal of energy expenditure for climb-
ing 70 stairs, it is necessary to climb 5000 stairs per week to reach

each individual step

rate of stair chmbing, 1t would take 2500 seconds {41.6/ minutes
per week to expend 2000 kcal, or 36.11 hours per year. According to
Table 4 in the article, the estimated added life for a man 35 years of
age who expended 2000 kcal per week up to age 80, as compared
with a sedentary man, is 2.51 years (916.2 days). Assuming that
stair climbing is performed only while awake, and assuming an
average waking period of 16 hours per day, it would require 101.6
days spent climbing stairs to gain 916.2 days in longevity, or a net
gain of 814.6 days.

Next, we determined the net gain in longevity per unit of effort
expended. With 814.6 days of net gain at 16 waking hours per day,
there are 13,034 hours (782,040 minutes) of net gain. This gain
requires 228 stories of stairs per week X 52 weeks per year X 45
years = 533 520 storlcs cl:mbed Dwndmg minutes gamed by stones

lar to thc Harvard alumm in the time thcy expended to cllmb stairs,
that the rate of stair climbing is the same for a given person at all
ages between 35 and 80, and that the predominant physical activity
used to achieve 2000 kcal per week of energy expenditure is stair
climbing. Although these assumptions are not totally valid, we
thought it was useful to determine that climbing stairs is a time-
effective method to increase longevity, and we recommend it to all
hospital or other office workers, as not only a healthy but usually an
expedient method of getting from one floor to another in the course
of one’s weekly tasks.

Brent G. PETTY, M.D.

Davip M. HErriNGTON, M.D.

Johns Hopkins University

Baltimore, MD 21205 School of Medicine
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We don’t know what people prefer.



SA Tomorrow
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Statistics show that Americans prefer their automobiles to all other forms of transportation.

Only in rare cases do alternative modes of transportation carry more than a small percentage of
all trips.

1956-199!

1992-2011
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Philadelphia, January 3, 1970

Wynnefield and Bryn Maur Aves.
photo: Maurice M. Upton

Phila. Evening Bulletin

Temple Univ. Libraries
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Health 1s more than safety.
























National Center for Health Statistics



Motor vehicle fatalities:
11.5 per 100,000

National Center for Health Statistics



Causes of deaths, worldwide, 2016
U.S. Institute for Health Metrics and Evaluation
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We use what we pay for.
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The war on congestion cannot be won.
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DAVISON LIMITED HIGHWAY, DETROIT, Bulh
by the Boord of Wayne County (Michigon
Road Commissioners, this limited highway pro- §
vides nonstop highwoy trovel for 1'% miles
through a solidly built-up neighborhood in the
Detroit area, Concrete bridges corry cros tral
fic over the expresswoy, Entrance 1o the ex

pressway is permitted only at each end. One.
way concrete service drives for local troffic are
provided on both sides of the concrete high
way. At the center of the project, provision s
made for bus stops ond possenger interchange
with the upper level,
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Now open for traffic all the way!
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Northwest Expressway of modern concrete will
save Chicago area drivers 40,000 hours each day! .

. : EXPWY, W
Driving time from the Loop to O'Hare Field will be more than cut in half on Chicago’s newest

expressway. Free from traffic jams, drivers all along the Northwest route will have millions of
extra hours a year for their own pleasure. Look for time savings—and look, too, for easier
driving, new comfort and far greater safety.

There’s good reason why the preferred pavement for roads like this is modern concrete.
For one thing, the smooth, level ride it gives—and keeps on giving! Concrefe ts out strong,
gets stronger year by year! Summer heat can’t solten 1t, so no ruts and ridges. ‘Winter can’t
rough it up, either, thanks to built-in protection from freezing and ice-melting salts.

Next time you're driving on Northwest Expressway, give a nod of thanks to your
city, county, state and federal officials who made it possible, You go class.on concretel

WORTHN L
101

Congress Expremway. Vilal Chicago traflic artcrics,
Congress and North resswayswill carry swilly
and safely more than 510,000 people per day.

st Expressway leading Int Ncnhweu Tollway at . »
ield. S modern concreto ”
now speed travelers from the mlemumn airport to all -
#8is of Chicagoland, Interchange t Edens and Northwest Expressways. On modern con- PORTLAND CEMENT ASSOCIATION
crete highways like these, upkeep coats stay low. Add the 50 year
life engineers can design into concrete and figure some real tax 111 West Washinglon Street, Chicago 2, lllinois
*savingsl A national organization to improve and extend the uses of concrels
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FOR HIGHWAYS WITH A SOLID FUTURE

MODERN {‘@m{ﬁre

PORTLAND CEMENT ASSOCIATION

Northwaest Expressway leading Into Northwest Tollway at
O'Hare Field. Smooth-riding highways of modern concreto 5
now speed travelers from the internationdl airport to all 3 —" Ve
FPis of Chicagoland, Interchange ot Edens and Northwast Expressways. On modern con-
crete highways like these, upkeep coats stay low. Add the 50 year
life engineers can design into concrete and figure some real tax 111 West Washington Street, Chicago 2, lllinois
*savingsl A national organization to improve and extend the uses of concrels
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Annual hours of delay per commuter, San Antonio: 46






$3.5 billion









Loop 410 and U.S. 281
William Luther
San Antonio Express-News



Loop 410 and U.S. 281
William Luther
San Antonio Express-News

TxDOT on Loop 410 from U.S. 281 to 1-35:
Annual delay per mile: 139,240 hours
Annual congestion cost: $15.9 million



Loop 410 and I-10, San Antonio

Simtropolis



[-10 between UTSA Boulvard and Huebner

San Antonio Express-News



[-10 between UTSA Boulvard and Huebner

San Antonio Express-News

TXDOT on I-10 from Loop 410 to Loop 1604:
Annual delay per mile: 161,960 hours
Annual congestion cost: $19.6 million



U.S. 281 at Evans Road

Tom Reel, San Antonio Express-News



U.S. 281 at Evans Road

Tom Reel, San Antonio Express-News

TxDOT on U.S. 281:
Annual hours of delay per mile: 252,330 hours
Annual congestion cost: $14.6 million












traffic




photo: Stephen Davis









[.ow tech can be smart too.






Houston Street, c. 1910
(Texas Transportation Museum)



Alamo Plaza, c. 1900

Lewis and Betty Birdsong
Texas Transportation Museum
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c. 1895 (Texas Transportation Museum)



S. Alamo St at E. Commerce St., c. 1900
Zintgraft Studio Photograph Collection



San Pedro Avenue, c. 1910

Texas Transportation Museum
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San Pedro Avenue, 1927

Texas Transportation Museum



San Antonio Public Service
Company lines, 1929

Texas Transportation Museum



Alamo Plaza, 1910

Hugh Hemphill, Texas Transportation Museum



Hugh Hemphill, Texas Transportation Museum
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Hugh Hemphill, Texas Transportation Museum
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Center Point
(Kerr County
c. 1890

Hugh Hemphill, Texas Transportation Museum



Corpus Christi, c. 1900

Hugh Hemphill, Texas Transportation Museum



Marion, Texas, c. 1910
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Conservation Society Reopens Expressway Battle

;R'\ JAMES McCRORY of the expressway, apparently ciety is approaching the prob- Questioned as to whether the the routing of the controversial Raymond Weber, assistant ber of condemnation suits in
he long battle over the rout with the idea that a redesign lem *of saving the parks while society plans to go to court if it expressway city attorney in charge of right- connection with the Interstate
of the North Expressway with a minimum amount of re- -‘""I\""ﬁ‘h" “;"’n”‘l"_“"ff‘\f]\‘ I“";’”I‘ is unable to reach an amicable The society met shortly after of-way matters, said that no ’\'\'].l;m:’y "1‘ ”’]:":':::r"f‘\:"( ""h:‘ h
nsitive.  cons t an I sery » wav
Bilcite o Basin ..“?" routing -4.13-<l | the park point “ EVRVIR e settlement mlﬁ the city on the the settiement "y-h-.w-r._nw- nuns North [‘:.WHI\\““'\ «a-w?.\ have In the state cases vn".\hxrh
L s apparentiy lands and at the same time Among the experts hired to routing, Mrs. Tobin said the so- and the city, and its 75-member heen referred to him for litiga- condemnation COMMISSIONers
:V"IE over J serve the traffic needs expocted look into the proposed routing ciety hopes to avoid a court hoard of directors agreed to tion in the section of the ex already have acted
. '”‘T'\\L‘ \n“nb»nw Conservation 0 be served by the North Ex have heen traffic engineers fight. She added that there are continue to oppose the routing pressway north of Pearl Park- has .nppn;‘ulmi an award of $6,150
as retained the prest presswan Mrs. Tobin reported the so- 3 el N “by any and all means possi- way, the section for which the for a .0689 acre tract as ex
gious Austin law firm of Clar) Mrs. Don F. Tobin, president ciety hopes to approach the some legal points that haven'l ble” in line with its policy of city is purchasing the right-of- cessive; has appealed, along
thomas, Harris, Denius, of the societv. Monaav con council sometime within the vet heen argued in court opposing destruction of parks way. with the property-owner, an
Winters to study the legalit; firmed that the law firm had month on its alternate approach Even after the Congregation and scenic beauty “I haven't filed any and don't award of §75000 for a .3246
nd propriety of the routing, the been retained. The firm as- to the problems incident to the of the Sisters of Charity of the The city purchased the right- see any in sight,” Weber said acre ftract; has accepted, with
San Antonio Express h: signed Attorney Barr MeClellan design of the expressway. IU's Incarnate Word settled their nf-way through the college prop- before the Conservation Society the property-owners, a $4.400
learned to work on the case understood that a certain long legal battle with the city erty in January, 1966, and last surfaced Monday. award for a .0231 acre parcel
Working quietly since 1as It's quite certain now that amount of rerouting also would over the routing through the In- \.<1;_:'|\| ~V!ll(‘(!‘|h" purchase of The state, however, which is and a $5.750 award for a .0521
fall, the society, through its a the North Expressway (routing) required to save cutting up carnate Word campus, the Con- right-of-way for the North Ex- buying the right-of-way for the acre parcel. A commissioners
torneys, has hired experts cannot be declared over,” Mi Imos Basin and Brackennidge servation Society pledged it pressway from private property highway south of Pearl Park- hearing is set on a 2778 acre
look into the routing and desig obin avowed. She said the would continue the fight against owners. way, already has filed a num- tract for May 23

the state







Everyone wants choices.



Amsterdam, Oct. 31, 1972
ANP Algemeen Nederlands Persbureau
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Amsterdam, Oct. 31, 1972
ANP Algemeen Nederlands Persbureau
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Philadelphia, 1953









Photography by Elwood P. Smith

Auto Deaths Spark Neighborhood Protest

Some 100 area residents yesterday staged a pro-
test at the intersection of Allegheny Ave. and
32d St. where two children were fatally injured
by a car Tuesday afternoon. The protesters want
a traffic light installed instead of the present
four-way stop signs. George Miller, 4, was killed

by a car police saild was driven by Gladys
McClure, 43, of the 3100 block of Berkley St. Also
injured was Karen Benson, §, who died at 1:12
a.m. yesterday at Medical College Hospital of
Pennsylvania. Both lived in the 3200 block of W.
Willard St.

Philadelphia Daily News
April 27, 1978



North Philadelphia

April 28, 1978

32nd St and Allegheny Ave.
photo: Robert Dias

Phila. Evening Bulletin
Temple University Libraries






- e 5 : North Hollywood, June 1946:
_— el = X5 mothers demand safe streets.



Rankin, Pennsylvania, April 1951. The new bridge had no sidewalks, so
residents blocked all bridge traffic until authorities agreed to add them



Third and Cooper Streets, Camden, N.J., February 25, 1952

photo: Frank P. Montone / Philadelphia Evening Bulletin / Temple University Libraries



Juniata (northeast Philadelphia), April 25, 1952

Philadelphia Evening Bulletin / Temple University Libraries
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Reseda , California
(San Fernando Valley),

May 1952




Philadelphia, May 5, 1953
photo: Frederick A. Meyer

Philadelphia Evening Bulletin
Temple University Libraries



Cheltenham and Loretto Avenues, Philadelphia, September 15, 1954

Philadelphia Evening Bulletin / Temple University Libraries



i’-

Aoa R

Pacoima , California
(San Fernando Valley),
December 1958
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Pacoima , California
(San Fernando Valley),
December 1958
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Pacoima, California (San Fernando Valley), December 1958 (Los Angeles Times)






South Road and 160t Street,
South Jamaica (Queens), New
York City, January 1959.
Demanding a traffic light at a
dangerous intersections,
residents begin the longest
volunteer traffic blockade
known. In September 1960
the city installed traffic lights.



Philadelphia, Sep. 22, 1968

Langdon and Sanger Sts.
photo: Joseph Wasko

Phila. Evening Bulletin

Temple Univ. Libraries



Philadelphia, September 5, 1969

photo: Maurice M. Upton
Phila. Evening Bulletin / Temple Univ. Libraries



Philadelphia, September 28, 1972

Chew Avenue and Durham Street
Phila. Evening Bulletin / Temple Univ. Libraries
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27% and Berkley Streets, Camden, N.J., May 17, 1976

photo: George Tiedemann / Philadelphia Evening Bulletin / Temple University Libraries
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Everyone wants choices.

When people have good choices,
they can choose what they prefer.









