Social ties and
length of life

Friends, relations and acquaintances
not only add spice to life but may also add
length. A nine-year study of 7,000 ran-
domly selected adult residents of Alameda
County, Calif., finds that persons with the
most social contacts were the least likely
to die during the study period. When the
data were adjusted to take into account
age differences, a solid network of friends,
relatives and acquaintances decreased
the probability of dying by a factor of 2.3
among the men and 2.8 among the women.

The underlying reasons for this strong
link still evade scientists, Lisa F. Berkman
of Yale University School of Medicine told
the meeting in New York on The Healing
Brain. “We don't know what is critical
about social networks,” she says. “The
pathways from network to illness are rela-
tively unexplored.” But analyses of the
Alameda County data have ruled out a
variety of proposed explanations.

Berkman has calculated a “social con-
tact index,” a value that takes into account
whether a person is married, has close
contacts with friends and relatives, be-
longs to a religious group and has other
organizational affiliations. The effects of
the various contacts appear to be cumula-
tive, Berkman says. People with only one
category of social contacts have an ele-
vated risk of dying, no matter into what
category the contact falls.

The data also support the idea of
trade-offs and substitutions, Berkman
says. A married person with no close
friends or relatives can have the same
mortality risk as an unmarried person with
close contacts. And friends have the same
effect on mortality risk as do relatives.

The social network effect is not limited
to a specific disease, Berkman finds. She
divided the 682 deaths among the sample
during the nine-year period into four
categories: heart disease, cancer, vascular
and circulatory disease and other causes
of death. The correlation between social
network and mortality risk appears in
each of the four categories. “Social net-
works can predict mortality from many
causes,” Berkman concludes.

A variety of explanations have been ex-
amined for the social network effect. One
is that people who are ill, and thus more
likely to die, have fewer social contacts.
But this explanation is refuted, Berkman
says, by considering the state of health
reported by participants at the start of the
study and the distribution of deaths during
the study period.

Health practices were also examined as
a possible factor in the social network-
mortality connection. People who are so-
cially isolated tend to have such poor
health habits as smoking, drinking al-
coholic beverages, getting little exercise
and neglecting medical and dental preven-
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tative care. However, among people with
similar health practices, those with few
social contacts still had the higher mortal-
ity risk.

Another explanation suggests a per-
son’s psychological state could be both a
cause of social isolation and a predictor of
mortality. But Berkman finds that most
psychological variables measured by the
initial survey have little effect on mortality.
Similarly, socio-economic status and geo-
graphic and job mobility do not contribute
to the social network-mortality copnec-
tion.

Berkman takes a broad view of the so-
cial network’s role. Whereas social net-
works have been considered to have a
beneficial “buffer” effect on events in a
person’s life, Berkman points out the fact
that the networks themselves may provide
important events and that events such as
moving can change the social network.

In addition to the emotional support
that networks can supply, Berkman sug-
gests they provide a person with impor-
tant information (such as what johs are
available and how to obtain medical care)
and pragmatic help (goods, money and
services). The strong effect of social net-
works on mortality leads her to propose
an extension of the meeting’s topic. She
says that for good health “we not only
need a healing brain, but we need a healing
healthy society.” O

Court ruling could
limit nuisance suits

Federal regulators are viewing a Dec. 15
ruling by the Supreme Court as a major
triumph of their independence. The Court
decided that an industry could not sue a
regulatory agency challenging its charges
in court until that agency has completed
its administration action. The precedent
could call a halt to many “nuisance suits”
filed to delay action — such as the devel-
opment of new regulations — until federal
regulators have finished any fact-finding
actions.

The Court case involved a complaint
issued by the Federal Trade Commission
to eight major oil companies. Frc charged
they had “maintained and reinforced a
noncompetitive market structure in the
refining of crude oil into petroleum prod-
ucts,” had “exercised monopoly power in
the refining of petroleum products” and
had aided the needs and goals of each
other in the oil industry. One of the eight
firms, Standard Oil Co. of California
(Socal), brought suit in Federal District
Court claiming Frc lacked “reason to be-
lieve™ that Socal had violated Frc law. But
the high court found that Frc’s action was
interim in nature. (The original Frc action
is still pending after seven years of investi-
gation.) And the Court said that only final
agency actions are open to judicial review
prior to conclusion of their adjudication.OJ
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Sleep: Do it at the
right temperature

Throw the alarm clock out the window
and see how long you sleep. Most people
would guess that the tireder they are or
the longer they have been awake, the
longer they will sleep. Not so, according to
experiments reported in the Dec. 12 Sci-
ENCE, which conclude that natural body
rhythms and especially body temperature
determine the length of human sleep. It
turns out that the warmer you go to bed
the longer you'll sleep.

Previous studies had confounded sleep
researchers. So-called “recovery” sleep
after even 10 days of total sleep depriva-
tion rarely exceeded 11 to 16 hours, while
both longer and shorter sleep times were
seen in subjects not deprived of sleep who
lived on a self-scheduled routine. Such
wide variation led some to characterize
sleep duration as random and irregular.
“We now report that such variations in
sleep duration occur in a consistent and
predictable manner which depends on
when subjects went to sleep, rather than
how long they have been awake be-
forehand,” say the researchers: Charles A.
Czeisler of the Laboratory of Human
Chronophysiology at Montefiore Hospital
in the Bronx, N.Y, and the Sleep Research
Center at Stanford University School of
Medicine;Elliot D. Weitzman of Montefiore
and the Albert Einstein College of
Medicine in the Bronx; Martin C. Moore-
Ede of Harvard Medical School in Boston;
and Janet C. Zimmerman and Richard S.
Knauer of Montefiore.

Twelve male subjects lived separately
for up to six months in an environment
free of time cues — no windows, clocks,
radios, etc. Each subject developed free-
running, non-24-hour sleep-wake, body
temperature and hormone-level cycles.
Researchers monitored these circadian,
or daily, rhythms and found that body
temperature at the time of going to sleep is
the best indicator of how long a person
will sleep.

Human body temperature varies on a
regular daily cycle. The researchers report
that if subjects go to sleep when the body
temperature is at its lowest they sleep an
average of 7.8 hours and wake on the rising
phase of the temperature cycle. If subjects
go to sleep at or after the peak of the
temperature cycle they sleep almost twice
as long — 14.4 hours. They sleep through
both the high temperature phase and the
low temperature phase and wake up dur-
ing the next upslope of the temperature
curve. “No significant correlation ... was
observed in these experiments between
sleep duration and the length of prior
wakefulness, provided that the subjects
had been awake for at least 14 hours,” say
the researchers.

The internal structure of sleep was also
found to vary with the phase of the tem-
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perature cycle. The first 50 minutes of REM
(rapid eye movement) sleep were ac-
cumulated an average of two hours earlier
when sleep began just after the low point
of the temperature cycle as compared
with sleep beginning just after the temper-
ature cycle maximum.

Supporting evidence for the link be-
tween body temperature, sleep duration
and ReM sleep was found in a reanalysis of
published data from other sleep labora-
tories. “Although not previously recog-
nized, other subjects studied in free-
running conditions, whether in caves or in
isolation facilities, have shown the same
dependence of reported sleep duration on
circadian temperature phase...,” say the
researchers.

These findings may explain what hap-
pens on a free-running schedule, but what
do they mean to those of us who are un-
willing to throw our alarm clocks out the
window? The researchers say, “These find-
ings have major implications for under-
standing the timing of human sleep and
may also help explain the sleep-wake pat-
terns in shift workers and in certain clini-
cal sleep disorders.” Czeisler explains, for
instance, “It's not enough to allot eight
hours of sleep if those eight hours are at
the wrong phase of the body temperature
cycle....These results,” he concludes, “al-
low us to begin applying the principles of
circadian physiology to sleep processes in
man. Understanding how these internal
clocks work will enable us to develop ra-
tional shift-work schedules and methods
to minimize jet lag.” ]

A New Approach to
Deductive Reasoning

Using a simple direct style and
omitting ultra-sophisticated dis-
tinctions made by many logicians,
the author presents a simple system
of logic and a unique philosophy
that subsequently led to the dis-
covery of non-Newtonian calculus,
which has been called ‘‘the most
important mathematical discovery
of the 20th century.”’

The price is $15.70 postpaid. If
for any reason you are not fully
satisfied, you may keep the book
and we shall send you a full refund
immediately. Send your check or
money order to:

Newton Institute
Box 93, Rockport, MA 01966
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“IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO

REAL
MATH,

ON YOUR SCIENTIFIC CALCULATOR"’

*Quick.
*Easy.
eGuaranteed.
*Fun, too!
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STEP UP your math skills FAST — —
thousands already have — by using my
new method in guidebook form. It’s
called CALCULATORCALCULUS and
comes with this guarantee: If after 10
days you're not astounded at the
problems you're solving on your own
calculator, return the guidebook for an
immediate refund.

But the point is - you won't want to
send it back. For thisis the easiest, fastest
shortcut ever! The day you receive your
copy in the mail you'll want to put it to
work. It's that exciting and helpful.

My name is Dr. George McCarty. I
teach math at the University of Calif-
ornia. I wrote this guidebook to cut
through the confusion. It does just that
— with worked-out examples, simple
exercises and practical problems — all
designed to work on your calculator!

POWER METHODS. Need to evaluate
functions, areas, volumes — solve equations
— use curves, trig, polar coordinates — find
limits for sequences and series? It’s all here!

If you're in the biological, social or
physical sciences, you'll be doing Bessel func-
tions, carbon dating, Gompertz’ growth
curves, half-life, future var ue, marginal
costs, motion, cooling, probabnhty, pressure
— and plenty more (even differential
equations).

Important numerical techniques? Those
algorithms are here, too -- rational and Padé
approximation, bracketing, continued frac-
tions, Euler's method, Heun’s method, itera-
tion functions, Newton’s method, predictor-
corrector, successive substitutions,
Simpson’s method and synthetic division.

LOOK AT WHAT USERS SAY:
Samuel C. McCluney, Jr., of
Philadelphia writes:

“CALCULATOR CALCULUS IS
GREAT! For ten years I have been trying
to get the theory of calculus through my
head, using home-study courses. It was
not until I had your book that it became
clear what the calculus was all about.

Now I can go through the other books
and see what they are trying to do. With
your book and a calculator the whole
idea becomes clear inamoment, andisa

EduCALC PUBLICATIONS, Dept. J3
Box 974, Laguna Beach, California 92652

Telephone your Credit Card orders:
In California, call 714-497-3600; elsewhere call
TOLL FREE 24-hours, 800—854-0561, Extension 845; Dept. J3

“I wish I had had as good a calculus

“There can be no question as to the

I = lim
d\‘ Z a" n—x

n=1

MOST REFRESHING EXPERIENCE.
I program some of the interative
problems you suggest and it always
GIVES ME A THRILL to see it start out
with a wild guess and then approach the
limit and stop.”

Professor John A. Ball of Harvard
College (author of the book ‘Algorithms
for RPN Calculators’) adds:

course.”

Professor H. I. Freedman of the U. of
Alberta, writingin Soc. Ind. Appl. Math
Review, states:

usefulness of this book...lots of exer-
cises...very clearly written and makes
for easy reading.”

C.B. of Santa Barbara says: “"Your
book has given me much instruction and
pleasure. Ido not hesitate torecommend
it. CALCULATOR CALCULUS isa
book that inspires the reader to under-
stand everything down to the last detail.
You seem to have put your heart into the
teaching part of good writing.”

MONEY-SAVING OFFER:

For a limited time, you can invest in
‘CALCULATOR CALCULUS for only
$14.95 plus $1 for shipping (or $3 by
AIR), US or foreign. Calif. residents add
90¢ sales tax.

% COMPLETE KIT. If you need a
suitable calculator, send $39.95 plus $1
for shipping (or $3by AIR; USA only; in
Calif. add $2.40 tax) and I'll send you a
TI-35 right along with your guidebook!
Aspennywise Ben Franklinsaid, “Anin-
vestment in knowledge pays the best
dividends.” GET STARTED NOW —
Tax deductible for professionals.

NORISKWHATEVER! Send forit to-
day. Be sure to give me your complete
mailing address with your check or
money order. If you want to charge it
(Visa or MQ), tell me your card no. and
exp. date. Prompt shipment
guaranteed. Thank you!
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