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hysical inactivity is a modifiable risk factor for cardiovascular disease and a
widening variety of other chronic diseases, including diabetes mellitus, can-
cer (colon and breast), obesity, hypertension, bone and joint diseases (oste-

oporosis and osteoarthritis), and depression.1,2 The prevalence of physical inactivity
(among 51% of adult Canadians, 96 % of adult Turkey population) is higher than
that of all other modifiable risk factors.3

Recent investigations have revealed even greater reductions in the risk of de-
ath from any cause and from cardiovascular disease. For instance, being fit or acti-

Increased Longevity by Physical Activity

AABBSSTTRRAACCTT  Physical activity protects against the development of coronary heart disease, stroke, hy-
pertension, obesity, NIDDM, osteoporosis, and some types of cancer. The majority of studies report
significant risk reductions for physically active participants. Physical activity is associated with a
risk reduction up to 33% for all-cause mortality. Longevity differences are reported to be between
1.5 to 2.1 years in four large scale studies. These differences emerged after taking into account mor-
tality for age groups, and factors such as beginning level of physical activity, cigarette smoking, al-
cohol consumption, hypertension, chronic diseases, overweight, weight change since college, and
early parental death. Physical active younger men followed up to 90 years of age would of course
more benefit than their older counterparts, who would have less time to reach that age. Subjects
who adopt moderately vigorous physical activity, quit cigarette smoking, and remain lean and nor-
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bazı kanser türlerinin gelişmesine karşı koruyucu etkiye sahiptir. Bilimsel araştırmaların büyük
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hipertansiyon, kronik hastalıklar, aşırı kilo, ailede erken ölümler, okul sonrası alınan kilolar ve
yaşın ölümlerdeki etkileri hesap edilerek saptandı. Doksan yaşına kadar izlenecek genç fiziksel aktif
kişiler, daha kısa sürede bu yaşa erişecek olan bireylere göre egzersizlerden şüphesiz daha fazla
yararlanacaklardır. Orta derecede şiddetli fiziksel aktiviteyi benimsemiş bu kişiler; sigara içmezler,
kilo almazlar ve normal kan basıncı değerlerini korurlarsa, diğerlerine göre 4-10 yaş daha fazla
yaşayabilirler.
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ve was as so ci a ted with a gre a ter than 50% re duc ti on in
risk.4 Furt her mo re, an in cre a se in energy ex pen di tu re
from physi cal ac ti vity of 1000 kcal (4200kJ) per we ek or
an in cre a se in physi cal fit ness of 1 MET (me ta bo lic equ -
i va lent) was as so ci a ted with a mor ta lity be ne fit of abo ut
20%. Physi cally inac ti ve midd le-aged wo men (en ga ging
in less than 1 ho ur of exer ci se per we ek) ex pe ri en ced a
52% in cre a se in all-ca u se mor ta lity, a do ub ling of car di -
o vas cu lar re la ted mor ta lity and a 29% in cre a se in can-
cer-re la ted mor ta lity com pa red with physi cally ac ti ve
wo men.5

Mo re o ver, it ap pe ars that pe op le who are fit yet ha -
ve ot her risk fac tors for car di o vas cu lar di se a se may be at
lo wer risk of pre ma tu re de ath than pe op le who are se -
den tary with no risk fac tors for car di o vas cu lar di se a -
se.6-8

An in cre a se in physi cal fit ness will re du ce the risk
of pre ma tu re de ath, and a dec re a se in physi cal fit ness
will in cre a se the risk.9-12 The ef fect ap pe ars to be gra -
ded,9,10 such that even small im pro ve ments in physi cal
fit ness are as so ci a ted with a sig ni fi cant re duc ti on in risk.
In one study,10 par ti ci pants with the hig hest le vels of
physi cal fit ness at ba se li ne and who ma in ta i ned or im-
pro ved the ir physi cal fit ness over a pro lon ged pe ri od had
the lo west risk of pre ma tu re de ath. Mo dest en han ce -
ments in physi cal fit ness in pre vi o usly se den tary pe op le
ha ve be en as so ci a ted with lar ge im pro ve ments in he alth
sta tus.13 For ins tan ce, in anot her study, pe op le who went
from un fit to fit over a 5-ye ar pe ri od had a re duc ti on of
44% in the re la ti ve risk of de ath com pa red with pe op le
who re ma i ned un fit.11

Physi cal fit ness re fers to a physi o lo gic sta te of well-
be ing that al lows one to me et the de mands of da ily li v-
ing or that pro vi des the ba sis for sport per for man ce, or
both. He alth-re la ted physi cal fit ness in vol ves the com-
po nents of physi cal fit ness re la ted to he alth sta tus, inc -
lu ding car di o vas cu lar fit ness, mus cu los ke le tal fit ness,
body com po si ti on and me ta bo lism.

Physi cal fit ness ap pe ars to be si mi lar to physi cal ac-
ti vity in its re la ti on to mor bi dity and mor ta lity,9 but is
mo re strongly pre dic ti ve of he alth out co mes than phys-
i cal ac ti vity.4,14,15 Most analy ses ha ve shown a re duc ti on
of at le ast 50% in mor ta lity among highly fit pe op le com-
pa red with low-fit pe op le.4 In lar ge epi de mi o lo gic in ves-
ti ga ti ons, physi cal ac ti vity and physi cal fit ness are of ten
used in terc han ge ably, with fit ness com monly be ing tre -
a ted as a mo re ac cu ra te (al be it in di rect) me a su re of phys-
i cal ac ti vity than self-re port.15 

Fa vo rab le chan ges in physi cal ac ti vity and physi cal
fit ness pat terns might be ex pec ted to im pro ve qu a lity of
li fe and ex tend lon ge vity. To exp lo re one as pect of this
hypot he sis, in ves ti ga tors ex ten ded fol low-up ob ser va ti -
on in the Ae ro bic Cen ter Lon gi tu di nal Study to exa mi -
ne chan ges in physi cal fit ness in re la ti on to all ca u se
mor ta lity ra tes.16 A to tal of 9777 men, aged 20-82 ye ars,
re ce i ved two pre ven ti ve me di cal exa mi na ti ons bet we en
1970-1989. The in ter val bet we en exa mi na ti ons ran ged
from one to 18 ye ars, with a me an of 4.9 ye ars. Fol low-
up for mor ta lity oc cur red af ter the se cond exa mi na ti on
thro ugh 1989, me an fol low-up be ing 5.1 ye ars. In ves ti -
ga tors used to tal tre ad mill test ti me from the first exa -
mi na ti on, spe ci fic for each age gro up, to clas sify men
in to fifths of physi cal fit ness. Be ca u se pre vi o us fin dings
had shown that mor ta lity among the le ast fit 20% of men
was subs tan ti ally hig her than that among men in the
next fifth of men, un fit men we re de fi ned as tho se be lon -
ging to this le ast fit fifth; all ot hers con si de red fit. Among
650 men who we re un fit at the first cli ni cal exa mi na ti -
on but be ca me fit by the se cond exa mi na ti on 25 de aths
oc cur red, ho we ver among 373 men who re ma i ned un fit
32 de aths oc cur red.

Lo west age-ad jus ted mor ta lity ra tes oc cur red
among men who we re fit at both exa mi na ti ons. Men
who chan ged in fit ness, whet her from un fit to fit or vi -
ce ver sa, ex pe ri en ced in ter me di a te mor ta lity ra tes that
we re si mi lar. In ves ti ga tors next exa mi ned men aged 20-
39, 30-39, 50-69 and ≥60 ye ars, se pa ra tely, and ob ser ved
the sa me pat tern in age gro ups. They then exa mi ned the
6819 he althy and 2958 un he althy men, se pa ra tely, and
stan dar di zed ad di ti o nally for ba se li ne fit ness le vel, ci ga -
ret te smo king, systo lic blo od pres su re, blo od cho les te -
rol, glu co se to le ran ce, we ight, fa mily his tory of co ro nary
he art di se a se, and in ter val bet we en exa mi na ti ons. For
he althy men, each mi nu te im pro ve ment in tre ad mill test
ti me from the first to the se cond exa mi na ti on was as so -
ci a ted with ap pro xi ma tely 10% re duc ti on in mor ta lity.
For un he althy men, the cor res pon ding risk re duc ti on
was abo ut 6%, only mar gi nally sig ni fi cant.

Fi nally, in ves ti ga tors com pa red the mag ni tu de of
be ne fit as so ci a ted with li fest yle cha rac te ris tics that pre-
dict al te red risk of mor ta lity. Af ter stan dar di zing  for the
cha rac te ris tics  lis ted abo ve, as well as for he alth sta tus,
this mag ni tu de was lar gest for fa vo rab le chan ge in phys-
i cal fit ness (ap pro xi ma tely 60% risk re duc ti on), fol lo wed
by qu it ting ci ga ret te smo king (ap pro xi ma tely 50% re-
duc ti on). Fa vo rab le chan ges in systo lic blo od pres su re,
blo od cho les te rol or body in dex we re not as so ci a ted with
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ap pre ci ab le re duc ti ons in risk of dying du ring fol low-
up.

In a syste ma tic MED LI NE se arch con duc ted in May
2007, the aut hors inc lu ded co hort stu di es that as ses sed
the pri mary pre ven ti ve im pact of physi cal ac ti vity on
all-ca u se and car di o vas cu lar mor ta lity. The aut hors re-
por ted risk re duc ti ons on the ba sis of com pa ri son bet -
we en the le ast ac ti ve and the most ac ti ve po pu la ti on
sub gro ups, with the le ast ac ti ve po pu la ti on sub gro up as
the re fe ren ce gro up. Ran dom-ef fect mo dels we re used
for me ta-analy sis. A to tal of 33 stu di es with 883,372 par-
ti ci pants we re inc lu ded. Fol low-up ran ged from 4 ye ars
to over 20 ye ars. The ma jo rity of stu di es re por ted sig ni -
fi cant risk re duc ti ons for physi cally ac ti ve par ti ci pants.
Con cer ning car di o vas cu lar mor ta lity, physi cal ac ti vity
was as so ci a ted with a risk re duc ti on of 35% (95% con fi -
den ce in ter val, 30–40%). All-ca u se mor ta lity was re du -
ced by 33% (95% con fi den ce in ter val, 28–37%). Stu di es
that used pa ti ent qu es ti on na i res to as sess physi cal ac ti -
vity re por ted lo wer risk re duc ti ons than stu di es that used
mo re ob jec ti ve me a su res of fit ness.17

Re cent da ta sug gest that the as so ci a ti on bet we en
physi cal ac ti vity and mor ta lity may be du e to ge ne tic se-
lec ti on. Using da ta on twins, the aut hors in ves ti ga ted
whet her ge ne tic se lec ti on exp la ins the as so ci a ti on bet -
we en physi cal ac ti vity and mor ta lity. Da ta we re ba sed
on a pos tal qu es ti on na i re ans we red by 13,109 Swe dish
twin pa irs in 1972. The na ti o nal Ca u se of De ath Re gis ter
was used for in for ma ti on abo ut all-ca u se mor ta lity (n ¼
1,800) and car di o vas cu lar di se a se mor ta lity (n ¼ 638)
du ring 1975–2004. The risk of de ath was re du ced by
34% for men (re la ti ve risk ¼ 0.64, 95% con fi den ce in ter-
val: 0.50, 0.83) and by 25% for wo men (re la ti ve risk ¼
0.75, 95% con fi den ce in ter val: 0.50, 1.14) re por ting high
physi cal ac ti vity le vels. Wit hin-pa ir com pa ri sons of mo -

nozy go tic twins sho wed that, com pa red with the ir less
ac ti ve co-twin, the mo re ac ti ve twin had a 20% (odds ra -
ti o ¼ 0.80, 95% con fi den ce in ter val: 0.65, 0.99) re du ced
risk of all-ca u se mor ta lity and a 32% (odds ra ti o ¼ 0.68,
95% con fi den ce in ter val: 0.49, 0.95) re du ced risk of car-
di o vas cu lar di se a se mor ta lity. Re sults in di ca te that phys-
i cal ac ti vity is as so ci a ted with a re du ced risk of mor ta lity
not du e to ge ne tic se lec ti on. This fin ding sup ports a ca -
u sal link bet we en physi cal ac ti vity and mor ta lity.18  

Col le ge alum ni who ex pen ded ≥2000 kcal per we -
ek in rec re a ti o nal ac ti vi ti es, wal king, and sta ir clim bing
with men who ex pen ded ≤ 500 kcal per we ek in such ac-
ti vi ti es, in ves ti ga tors fo und that mo re ac ti ve alum ni
might li ve up wards of two ye ars lon ger than tho se less
ac ti ve. This dif fe ren ce held af ter ta king in to ac co unt the
for ce of mor ta lity from age, ci ga ret te smo king, hyper -
ten si on, over we ight for he ight, we ight chan ge sin ce col-
le ge, and early pa ren tal de ath.19,20 Si mi lar ad ded
ex pec tancy had be en shown among Eas tern Fin land men
who we re aged 45-64 ye ars in 1964 and we re fol lo wed
for all-ca u se mor ta lity over a 20-ye ar pe ri od. Ta king ha-
bi tu al wal king, cycling, and cross-co untry ski ing in to ac-
co unt, to get her with oc cu pa ti o nal as sign ments by
gra di ent de mands of energy ex pen di tu re, the po pu la ti on
was clas si fi ed in to the 60% less ac ti ve and the 40% mo -
re ac ti ve. Af ter stan dar di zing for age, systo lic blo od pres-
su re, se rum cho les te rol, and body mass, the se
in ves ti ga tors sho wed the  mo re ac ti ve  men to li ve an ex -
tra 2.1 ye ars.21 Yo un ger men, of co ur se, fol lo wed to age
90 ye ars wo uld be ne fit mo re than the ir ol der co un ter -
parts, who  wo uld less ti me to  re ach that age. The gro -
up of alum ni who adop ted mo de ra tely vi go ro us sports
play, qu it ci ga ret te smo king, and re ma i ned le an and nor-
mo ten si ve, might ex pect to ha ve ga i ned an ex tra fo ur to
10 ye ars of li fe as con tras ted with the ir op po si tes.22
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