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1950: Key Case-Control Studies 
• Morton Levin publishes a study 
linking smoking and lung cancer 
in JAMA 

• Ernst L. Wynder and Evarts A. 
Graham publish study in JAMA in 
which 96.5% of lung cancer 
patients interviewed were 
smokers 

• Richard Doll and Bradford Hill 
publish study in BMJ finding that 
heavy smokers are 50 times 
more likely to get lung cancer; 
follow-up in 1954 
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esophagus. Although the studies ca An analysis of information now availall 
production of cancer of the~ ar • 

ships are not SO complete as that the over-all death rate, the death rate f 
cam:er, the collected data are of the coronarv arteries. and the death rau 

The increasing incidence o 
cinoma and the available evic 
ing to it and possibly to cance 
to undertake the experimental 
This investigation is directed 
in laboratory animals wheth; 
genie factors in cigarette smol 

l'ltEvlooa brvJ:8-nGA"J'I one nnauy se1ecrea ror use was me rour Pi 
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among paticnts~ ther diseases. With one excep­
tion (the difference between the proportions of non­
·smokers found by McConnell, Gordon , and Jones) 
these differences are large enough to be impor"tant. 
While, therefore, the various authors have all shown 

-· -- ----·· --J ----- --er--- -,:--- --- ------- -- - - ---- ----
.. !-- T C ._ ._\.. --·--- - - ·• • • -..J_. ._ _.f '1- -• !- +L- _,.,; 

replying to th~ nary . The ex-smokers were asked 
similar questions but relating to the time at which they 
had last given up smoking . 

The questionary was intentionally kept short and 
~imnl191 in thA hn,,.. _ nf P.nr.nnr::t.giog a high Pf0p0fti00 

~quiry must have failed. 
were invited to give any 
habits or history which 
: from that, no informa­
:vious changes in habit 
I prior to last giving up, 
ed) . It was, of course, 
ly adult life might well 
pment of a disease with 

u .VU6 ,u uu~UVU r-••VU --u the most recent habits . ..... .. . . . 

  

   
  

   

1953-1954: The Evidence Mounts 

Wynder et al. Cancer Research 1953;13:855-864 
Hammond and Horn. JAMA 1954;155:1316-28 
Doll and Hill. BMJ 1954;1(4877):1451-5 



University of Southern California ---
l JS(_~ 

A Frank Statement ... 

to Cigarette Smokers 
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A Frank Statement to 
Ci2arette Smokers 

11We accept an interest in people's 
health as a basic responsibility, 
paramount to every other 
consideration in our business," 

"We believe the products we make 
are not injurious to health..'' 

"We always have and always will· 
cooperate closely with those whose 
task it is to safeguard the public 
health." 

----

 Industry Tactics 
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Excessive Cigarette Smok ing 

f hr l'uUic ll n,hh ....,n i<·e i~. or cour,.e, rnun·nic,f 
11i1h hrnafl fot 1uf"I: ,...hlrh •11h-.r11nlilllh· 11ffr-r1 1hr 
heal th u( tlu:: ."l.mt-rir.111 111·-u1,le, 11,r Si.or\ ic't" nl~,, Im:,; 

a .-c!-JKIDSibilitr to l,r in~ h('uld1 Lids lo lite 11lkntio11 
,1r 1tw hralch prnff""~i,,11~ .1,14"1 t lil" public, 

In J11.1;1: 11.,1,,,f,, ,u1il, uf th•· Puhhr HNhh f\ ir<' 
Jvint"J witli h111 111 ll·,111• \,iluutur, h1·.Jhh ,,r,ant 
:flUio1h to ut.1hJi ... ]i .,, "'([entifit. ~tuJ, Gwul' 1 .. 
,ippmiqe 1hr- l"lrniJ111hlc-til"IIII 011 Nn,iliug and hc·dlth. 
Wt !111,c 111..1"' "'·" 1c1n·,, 1h,- r,..fl(lrt of 1t1~" ~nuh 
GrQUI> ;mJ vLl,ti'r t1..'(:elll d.11a. induJi11;:, 1hr rt:111;rt 
of l>r. I::. C. Hammond ih,I Dr. Otnicl Jlorn 011 

J 1111r 5 In 1hr- 1\ mrt if'an \ 1.rdif'.il ,\ ~0<.iation in;\<' " 
Yorl . 

In the lii;-hl ,,( ilie;,.ca ~lu1J1t.~ it 1isclt·ar that tht·rc iF 
l'lll increa~ing an,I con~i.i,lt'H L-odv o{ u,idem."t' lhat 
rx~h·t> 4"i(.nrf"'Ut-,mol.iug is ori·e of the cau alk e 
foiclor• rn lung rn11N'r. 

111c Slud) CruuJ1, awnfr,i111 18 inrfl")1t"'nrlr-n1 
~tudies. repor ted th.11 luns c.rn..:er occurs 11101 h morr 
fref]U(':nllr amoni:c ciga re-llc smokers l11nu amm,;:. 
non,mokor.i... nnrl 1hr,r i, 11 d in-ct n=Jation,-hip he­
l\\ttn the i111;it?.-1u-1· ol lw11! <:11nNr and the an,ount 
ffl)Oked. This finJinJ.!. wu reinforced by the mori• 
rett nl report br Or, Hammond and Or. Jlorn. 

M ari) in1ltp('n rlrnt &1mliM 1h.u~ h.'I\CCOllfi.rm«I l:re­
,·i,nd rnsonahte dt.1uht th11I thr-re· i• n high d~ir« of 
<;lflli ti-cal ;11~,01;:ia.1ion het,.cen luus. t:.tJ1cer an d lira, y 
nn,I pmlnnr,td C'igardte fiITTl')ling. 

~ud1 e, idt·iwe. of rourn•, i, lnrtt:d) epidemiologi­
cal i11 n.llun-. It ~ho11lrl lM.' 1101«1. hnwcv~r. tha t 
mr111\ importan l puMic huh.Ji adHrnt·cs i11 1l1f' fi..t.:-l 
ht11vt-bttn ,fo,dol'('d upon the bui.s of i,lali,-lic:il ur 
e1tidc1nioloJ.,".ic11I i11fonnt11lion. 'llte Siudr Group 
alc.o 1epo11c~I tli.ul m l.tOOrnlorr i-111.-lif", nn 11nim111~ 
a.1 lea.q1 fi,·e independcul in,e1.t.ii,alo,3 lmH• prudurcc.l 
mnli~nnt iM 11\ t ()~ct'O smoke tontlcn-.• IL~. h 
.il-.o rt:po rktl Ll,111 hio)oPfical chMgN ~imil.u to thO!< 
whid1 take µl.;tct" 111 the gent'l'ii. of cJnC'l"r lun,· bcf-n 
uh-.i.cn-NI in lht' lu11~,: of hr:n r -.rnoL:tr•. Thu .. 
4 , • .nne l.almr.alu1 ~ -'ntl t,iolo~lca l rl:i t ri prm-id1~ c·,111· 
tril,uHn) t\id1·1Wt' tu 1-11p1111r1 l h<' ronttp t 1h11t tx• 

t'1'~H\I' -u11,k111t• i- 11111• of 1lw c:11u~,,1in: factors irt tlie 
iu1·rcac;i»tt inririf"ll(',· of lnnJl oi nccr. 

t\ r lhf" ~ruw• 1irn,r. it Lij dclt r 1h,11 ht'.a\~ 1rnd pro• 
l1111w"I ('i!!nrrllr •m,,king i .. rol 1hc crnl) c-1111~e ut 

W<, 

tun~ esn.-.r-r l.u, ·• !"alt-hr ,,,·t·ur .. 1\111• us 11,,n­
?-m+Arni... :anti dw ind d,·11(·1· iof luri" rann' r 1111111ni;: 
\; 11i111J"" po1,ulaliu11 r,111111:i,,. 1lul·· 11,,I ,1t,,:i1.i; 1·oindd1• 
"'i1!-i Ll1" .11111,u111 of d~arttlf- ~11,,,L:iril-

l h.--11rt"ei-lc" mu1.rt" of 1he faer,,r,i in l,{";11, end 
pr11lo11w-cl ,·1,-:J1t>UI" · m .. ldn~ ,,l1ii 11 r;111 i·:11l!t' ILlllf! 

:nu "f i~ nut l.11111u1, 1 lit: l'ultli1 [ lt".1ltl1 :=:t"u 1c,ro 
1'UJ•J>Ml,c chc- re1 ommt11d.i.li11n o( lhc- .::tud, t:rnup 
1h111 tm,rt' N'"4'nrrh j._. M('('rfr-'11,, idnuih, i~,,hl(". 11,11! 
Ir~ h.1 dimiu.ik 1l1~ fodur~ in i \H"•l\l' ,·1~.:11t'lk 

"1t1vli11µ "'hid1 c.a11 c,tu .. e t,wtu 

'f)ll ~..:f'·i« al~o •UpJl(lrt.!l 1111• ri'!'lllllUIL"lld.tli"II 

1hn1 morr r~.:irch i,; nt·r-,IM i• 111 11,,• ri,11• of ;1ir 

ll"llu1t1111 a,u l ullu·r fartor• 11l11d11M1) .ii ... , 1-. c~U·'l"­
ur lur1g c:uni;r iu mau. 

To hcl1;1 di~mimlte the foll~. tlie P11ldic HcalLh 
:,,,,nkr i, <Ynding t'flJli<"' of 1hi5 5lllemt"nt 1he S1ud) 

Croup Tfl)Orl. a,,d 1hie reporl of Ur. Hammond and 
Or. florn to S1au: hNlth officer& and to tbe Arucric;u1 
\ frJ1cJ1l A~"OCi.1li(l11 t\i lb the r1.·11ur~l 1hal they eou ­
.. idn J i,.tr-il,ulinir co11i<"!, tu lncal lk•;i.llh offLCC"r,, 
11:t...Jir.il "'{Kit'Li~ :rnJ od:er licallh J!WU~, 

Wl1il1· tl1(·r,~ nrr nlllur.illy 1lirl€•n•m"f'-,, of upi11i,111 
in inu-rpN•Lin~ 1111• ,lnlt\ fill hm,-:-e.:.ine,~r M14l t·i~,Ht"tlf' 

1tmoki11r 1hr Public lln1l1h Se11iN" fttl,i, 1lin ,,.il"il!:hl 

" ' 1111' Mi1lil"'n('t" ;, inil"n"tr~inr,I\' pointinr. in onr th­
rt>tlic•n : 1h11t f'xtt.""11i11~ rnu,king i, onr of th,r 
('JtU,11ti\e l.acl(.I~ in lung can« r . 

Tl.c: Sc-nice not~ that lite Stud? Croup fouucl th.At 

mqre i:lu J ~ i.., J11.,~ed lu detenoine the mraning .Pud 
siuni6c1hCe of ,rn~ sttni,tical a'l."(l('inti('tn bc1...,rc-n 

~ruolin@ ancl liearl di~a~. The Stud)' Croup re­
polled tl1t"rl" i .. m, ton, i1wing bi<ilo~ic.nl or cUnic:lll 
t:1 j1lt:me lu tl.1h' lu 111di.,atc 1hat t-moking per ~ i, 
out' uf tlu• c·au~atho fol1Pr.~ ir1 lmul d:Lccobe, 1\l, 

t lu1uJ,:li 11.c ll'f•Url b) Or. ll 1111uu()11d nml Or. llorn 
ha" "-i11f•· 1,rm·idt'd t1tlchll()UJI dJla u11 lbi,. tul,jt'l.t . 
Liu· :"lrn ii t' fr-eJ.., tlmt 111111e tlt1li~lic;1l 1rnd l,i\,lt•,.:i\·al 
d.•ta nrf' nr-<·•fr•d in ,-..1,il1li,1,h a rlf'hnil i• w>~11io11 Qn 

1l1ii< uullfr, /ult 12. 195'1 

, ·~,,.,,. o,/ II,,' ,,,.Ji.,d ... ,,,,~·u,y ,lt /.',l•itfo~ I•, J),.itl,, 

/(,1(,11. b" [Ii C. t', JJ,m,i.,,,,iJ ,uuJ Jlr, JJr.w,, 1 /1,,, 11. (1,111 

tJ,,- .1,11r,t lb J""•tf uJ tllr .'1./~,/" 1;..-,i .. 11 ,,,. ,-,,.,,A '~fl ,,.,., 

fl, ,,111, .,, .. ,,,.,,11,it,•,· f, Mjt ,~, 1>1rhl•,tt ,,r ,, .. ,,1;,. In 
''"'"··· l'1tl,/,.- l/1·••111 ,.::,,,;,., 

l'ubli.- ll r-llli l1 Ui•p t ,.,.I~ 

1%1, U/'l) 
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SPECIAL ARTICLE 

SMOKING ANO LU 'G CANCER 

A STATDffi.~'T OP nu ; l' UBLIC lrF.AI.Tit SERV ICE 

Leroy S. Bumey, M.O., Waslt.i1ti,ou , n. C. 

The Pi.lblic Tle.iltl1 !kn ioc b deeply co1K'ftlM.,.1 
with thi, in<.:re;~iug death rate from lung cancer in 
the United S111les llfld !11 other pmU (If tll<' world. 
Carw:u or the lung i.s h\<:re.'L-rlng inorc rapidly 11nd 
c.~ush\i:. more deaths tlw, 11ny ,~tM"t' form or c-an«r 
in the adult 1n ,1lt> populi,;llon. In the Unncd States. 
the death ml_, f,om lung C',M(..'("I' among white 
mm (:,gc-adju,:tt.-d) wti 3.8 per-100,(XX) 1,c1p111•tlo n 
'" 1930; h)' 1950, tl1c rJ.LlC b.;ld risen to 31.0.' and 
more tl1i;in ~.000 pent.ms diet! or lung cancer In 
thll.t )C'llr (Sg. I, 1.:lble: I). A l'Ulllg death rate or 
this mQgMitude :fnTf!St!t the eltcntion of evt"ty lll1y4 

sidan. pri,..alc rnct il ronci-a.nd publk health oUl­
rer altkc. 

Muny invt.'itigalors have indieu·d dgarctte 11mok­
ing. as rcspo1uible In l.u-ge 1,.;,,r1 for tJ,c inc:rt'.iising 
hme; canoe..-dt:it h r at l'. Olhcrs have dented tb i.s, 
s:.iying th:it incrca.sccJ whm 'I<!$ ot out()ml)bfle ex· 
h:m.U. fomcs and ind~ tri-'1 ,~pot$ po lluting the nir 

::!~'~t/=;b1~!; t~::, !::~;:t::~0Lc.~~:; 
yet unknown h:is also hc:c:n suggested. 

Two years i,;go 1 nu.M;le the following ttillcmcot: 
..... 11iie Public He.,.llh Service foc:.h1 the wei,ght 
of the evidence is ioc-re.1$ing.ly [lllinting i.11 ooe 
din-et.ion: tho.t eX"cesd\'e .s:mol..tng is ooo or tlie 
causati,•c foctori i11 lung cana.-r." • Our bcUef then 

~~::;: 1l::;1-1or~~ ~~!oe~tl57~;;~:!:~~ 
stud:it.'$,, wmc (ro.in our own staff, have rontributed 
new infonn ation. 1 wish. in thb pa1,er. to review 
the data in those publk::a1ioos the Public Health 
Service has folt tu be or varticub.r v~t~ :md lo 
give our lnl<".r1m:t:ation of the m:iiltri il 1,~11 lcd. 

Th e Smoking U)'t>Olhesis 

In their clns.sic ~•udy In 1928, Lombard and 
Ooeri n 1,t I noted a n ~a llon bet wet-n l1eavy 
$mol:ing and buCCltll cancer. L1tcr, v:11mi1i.115nu of 
time trt'1Kb ln ioorto]jt)' showt'd 1h.11 the den.th rnte 
from lung canw was rapidly incrc.usi.ng. 11w im­
mc,cllatcl)' rai.std the ,11.11:slioo of a possible assc,­
ciOtion of .smo1dng with bronchial m:1Ugnai1c)', 
Mi.ln)' .11mlb' in di!fo,e,,t rountries &howcJ a 
hig)wr propordon of smol:ers: in lung cauccr groups 
th11n irt control groups. 

--- -- -

Lomb,ml and S11.r~ltcO.- Thc lo.test f) :'.lpet' In the 
Mass.1cl1~tts 11mliM on lung cancer :uwl miokin~ 
deserves L>arti<:ulu- mc11t:ion The dtx.1.1me1\t illg or 
001 a r~· is unu.suall)• thol'()Ugb, t.'OVcring • wklc 
range <1r £0C1<>rs. An ext~·nsive 1Wrie.l or controls 
wo.s subiectcd to the u m l>l! $1.'YUlin)' In :1 .se.M of 
patients known to h11,·r dic-d of lung c;,an,cer, fonr 
v.iriab les d klwt.-d sig.11i6ca.11t <:Om!l:ltiou und ~ >· 
t.i111in11: h rJ11uonl or chnmic re1piralory c.-ondilion~. 
heavy dgllr(!tte sinokin~ l»ell.~)' corrtumpl.ion of 
alcohol, and outdoor work. or these four va?Ubtts, 
heavy cigarette smol.ing lllld Ii)' for the suunse:11 
rehatioosl:dp to lung c.11nccr. "'About four-6{ths uf 
the pr NON wilh lung~ were he:ii")' cigaroltc 
smoke:n: (more lh:111 9,1:25 1xtekages), •.. 11hou1 Oll(l · 

Lhird had frcq ~ t or chronic rcspinUory condJ. 

=~~~ ~:r::.1 :=lt~~~t°'!v! ::!n~ 
aJcobol in 11:'li~iv,· amounts.• 

However. there \ \1:'1$ critkkm of the rct.rosp,c~~ 
Olbl<irlcal) method, °'' "h lt:li 1his p.iper nnd JI IQ 
cnrlier ones wem ~tid . ~ being .subjl..-ct tu un· 
~"oidablc bW . l'bc folJowt11g throe studies, rt centl)· 
published. w,:rc-designed therefore wi th 11. pro­
spective (m utiJ,uiug) Bllpr03ch. [)l}IJ and Hill ~ · 
reported from England. Hammood :1nd Hom .. for 
the AmcriCQ.o Concer Society, and Dorn • £rom th!> 
Nalioodl Oauce1 Institute uf lbe PubUc llCA!tJI 
Servi~ (6g. 2 im,i 3~ 

Doll and Jltll.- The Doll and Hill 11,tudy I is IA 

continuing annl)tii.<: uf -40,701 Dritish physicians, 
i\rnong male phy,icl11os 3.5 ycnn or :ige :.ind o,.·cr, 
In the i.niUII.I four and one-lmlf ~ 'l rf; or obs('[\'~· 
Uou.1,714 dll:';i ll 111 '111,·c occunod, including 84 from 
lung ¢ .'tl'1oe-r . Deatlu (ru11J luo~ c.a.nocr inc.:re:ucd 
st\'-11.tlily with incrc.1.Sini; ::1n10un b smoked; for oo, .. 
smolw~ llw ngc-cidrusted death rate "a, 1 per 
100,000 or 1his t>t11mlntio1J; for-Ught unokcrs, 4.7; 
for n~te snKlkt"1'$., 86: and fo.r hei:wy smol-:cn 
(mor e tbao !S cig.'lttl teJ daily~ 100. Civin~ u1, 
11f110lr:ln.i; redut.W the susceptibility of II unoktt to 
<:uhsequent de-wlupnwul of lung cancer. The de­
ttealie was gre11.test in tho!IC who b.:.d given up the 
h:1bit for u dueado or more. 11l0Sc who continued 
to smoL:e l'l'IOta than 25 dg.areU('$ dn,tly from the 
beginning ol the study hod :i rnortalily from lurt~ 

-----

 

        

Burney’s Two Statements 

Source: Public Health Rep. 1957 September Source: JAMA. 1959 November 
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Adult per-capita cigarette consumption and major 
smoking and health events, US, 1900-2012 

1964 
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  1964 Surgeon General’s Report 
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( nc,l VV\€.mbev-s) 
6a.'{11e7a~ 

Hvndle~ Guthne 

Surgeon General's Committee on Smoking and Hea th 
"Three of the members smoked cigarettes , and two others smoked pipes or cigars. Terry, himself a smoker, served as 

the nominal Chairman of the group, but it was agreed that he would not partic ipate in any of its deliberations or 
conclusions." 

---

  
   

Slide attributed to Michael Cummings 
MUSC Health, Tobacco Policy & Control Program 



University of Southern California l 'S(' 
---

 
  
  

 
  
  

  
   

 

Statement on Methods 
• “A plan was adopted at the first meeting…” 
• “…a major general requirement was that 
of making the information available…” 

• “…made decisions or judgments at three 
levels…”: 1) validity of a publication or 
report; 2) validity of interpretations and 
conclusions of authors; and 3) conclusions 
of the committee. 

• Criteria for causal inference 
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··.ta~ t' c.1 et ods ca .not e.t hr h ·· 00'· of · .. c·a"· a· r 1. ho·:shi .. n . n 
assoc1ationt The cau al s1gni:fica:nce of an a~ .oc1.a.t1on ,'s a matter of 1ud1~ment 
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Causal Criteria 

Source: 1964 Surgeon General’s Report 
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TABLE 2.1-Expected and observed deaths for smokers of cigarettes only and 
mortality ratios in seven prospective studies 

Underlying cause of death 

f11.n~r of hJJii (162-3) , _____________________ ..... _________ • ------ _:_ •• 
!tronchitis and emphysema (502, 521.l) ____ -- --- - - - - - - - -- - - - - -- - -- - - -
1'3n('t'r of larynx (161) _ -- ---- -- ------ - ------·---·-- - --· -- - -- - . ---- - - -
1tral can('(lr {140-8) ·- ________ - - - - - - - - - - -- - - - - - - - - - - - ~,. - - • - .. - - • -- - - - - -
rtuu·{'r ot esopha.10,S 050) __ • _________ ----------- ------ --- --- - ---- -- -
~tamoch and duodena\ ulcers (540, 541) ... ... _______ • - ~---- - --- .• ••. -
11thrr circulatory d iseases (451-68> - .. - - --- -- ----- ------ - ----------- -· 
f'irrhosi~ of liver (5Sl) . . ----~- ________ -------- .• -- -- - ---- - - - - - - --- • -
,·~n('('r of bladd er (lSI) __ - -- ~---~----- - - -- ----- · ----- ----- -·------- ­
f' (lron11ry artery discaSf' (420L. ~---··--- ------ ·~---- ----- ~----- · --- -
ni\wr heart diseases. (42\-2 1 430--4) _____ • - - ----- ______ . _____ - • -- ---- __ 
lf yfot"rt~m;ive heart (44-0-3) _ "- - _________ --~ _________________________ _ 
,;i,nrral arterio~clerosis ('150)~- .... ·- - ... -~--·-· ______ - - .. · ~ - - - - - --- --
f'MrN of kidnPy (lSO) _______ ·---- ----- --------- ----- - - -- ·----· --- - · 
A. II C'Sll$ell I_ - • - - - -- - - - • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 AbrideE:>d from Tab]P 2'3, Chapter 8. Mor t alit y . 
1 In 1 ernational Statistical C)a<;sifl cation num be-rs in pRl'~n thPse~ . 
1 Includes all other causes of death as well as those lJsted abo,·e. 

Expect ed 
deaths 

170.3 
89.5 
H.0 
37.0 
33. 7 

105. 1 
254 . 0 
16R2 
111. 6 

6t430. 7 
526.0 
4nfl. 2 
210. 7 
79.0 

15, 653. !l 

Observed Mortal!ty 
deaths rQtio 

1,833 10. 8 
546 6. 1 
75 5.4 

152 4. 1 
113 3.4 
294 2..~ 
649 2. 6 
379 2 , 2 
216 1.9 

ll, 177 t. 7 
SAA l. 7 
631 1. 5 
310 L5 
120 1. 6 

ZJ,m 1. 6B 

 

  

Smoking and Mortality, 1964 

Source: USDHEW 1964 



University of Southern California ---
l JS(_~ 

A Death from Any Cause 

Study 

Brit ish Doctors 

Me n in 9 States 

U.S. Veterans 

Califo rn ia Oc cupat ional 

Californ ia Legion 

Canad ian Vete rans 

Me n in 25 States 

Fixed-effects mode l 

Random -effects mode l 

Weight 
(fixed) 

7.5 

19.6 

40.2 

L O 

L 6 

14.6 

15.6 

100.0 

% 

Weight 
(random) 

14.8 

18.5 

20.1 

4.6 

6.6 

17.6 

17.8 

100.0 

0.8 LO 

No Smoking 
Worse 

Incidence Rate Ratio (95% Cl) 

L 5 

. ' 
: I 
'I 

'I 
' 

'I 
'I 

~ 
<:> 

2.0 

Cigarette Smoking Worse 
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1.79 (L 73- l. 86) 

1.78 {L 41- 2.25) 

1.58 (L 32- l. 90) 

1.65 {L 56- l. 76) 
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1.69 (L 66- l. 73) 

1.65 (L 56- l. 75) 

 

   

Smoking and Mortality, reconstructed in 2014 

Source: Schumacher et al. NEJM 2014;370(2):186-8 



 
    

     
  

      
    

  
    

   
   
    

       
   

   
     

     

   
       

    Key Findings
The Committee’s judgment in brief: 

Cigarette smoking is a health hazard of sufficient importance in the United 
States to warrant appropriate remedial action. 

• Cigarette smoking is causally related to lung cancer in men; the magnitude 
of the effect of cigarette smoking far outweighs all other factors. The data for 
women, though less extensive, point in the same direction. 

• Cigarette smoking is the most important of the causes of chronic bronchitis in 
the United States, and increases the risk of dying from chronic bronchitis. 

• Male cigarette smokers have a higher death rate from coronary artery 
disease than non-smoking males, but it is not clear that the association has 
causal significance. 

• Cigarette smoking is associated with a 70 percent increase in the age-specific 
death rates of males, and to a lesser extent with increased death rates of 
females. The total number of excess deaths causally related to cigarette 
smoking in the U.S. population cannot be accurately estimated. In view of the 
continuing and mounting evidence from many sources, it is the judgment of the 
Committee that cigarette smoking contributes substantially to mortality 
from certain specific diseases and to the overall death rate. 
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The House of Koop-1986 

Bill Lynn (OSH), Dave Burns (Senior Editor), and Don 
Shopland (OSH)–Part of the 1986 SG Report team – in 
front of Dr. Koop’s house on the NIH campus. 

Source: Jon Samet’s personal collection 
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  The 2004 SGR: It Takes a Village…. 
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The 2006 SGR: The Release, 
June 27, 2006 
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Conclusions: 2006 Report 

4. The scientific evidence indicates that there is no risk-free 
level of exposure to secondhand smoke 

5. Many millions of Americans, both children and adults, 
are still exposed to secondhand smoke in their homes 
and workplaces, despite substantial progress in tobacco 
control 

6. Eliminating smoking in indoor spaces fully protects 
nonsmokers from exposure to secondhand smoke 
(separating smokers from nonsmokers, cleaning the air, 
and ventilating buildings cannot eliminate exposure of 
nonsmokers to secondhand smoke) 

Source: U.S. Surgeon General’s Report, 2006 



University of Southern California l JS(_~ 

5000 

4000 

"' 3000 GI ::: 
GI .. 
~ ·o ... 
0 .. 
GI 

.&, e 
::s 2000 z 

1000 

0 
0 
0 
cr, ...... 

0 0 ...... N 
cr, a, ...... ...... 

Great Depression 
begins 

0 
M 
a, ...... 

0 
-st 
cr, ...... 

1964 Surgeon General's report 
on smoking and health 

Confluence of 
evidence linking 

smoking and cancer 

0 
tn 
cr, ...... 

Year 

0 
~ 
a, ...... 

j 

Nonsmokers' 
rights 

movement 
begins 

0 
t-
a, ...... 

0 
00 
a, ...... 

Synar Amendment 
enacted 

Nicotine medications 
available 

over-the-counter 

n General's report 
d smoke (an update) 

Federal $1.01 
tax increase 

0 
0 
0 
N 

0 ...... 
0 
N 

----

   
    

 

Adult per-capita cigarette consumption and major 
smoking and health events, US, 1900-2012 

2010 



University of Southern California __ _ 

l 1S( ~ 

The scientific evidence supports the following major 
conclusions: 

The evidence on the mechanisms by which smoking 
causes disease indicates that there is no risk-free level 
of exposure to tobacco smoke. 

2. Inhaling the complex chemical mixture of combus­
tion compounds in tobacco smoke causes adverse 
health outcomes , particularly cancer and cardiovas­
cular and pulmonary diseases, through mechanisms 
that include DNA damage , inflammation, and oxida­
tive stress. 

3. Through multiple defined mechanisms, the risk and 
severity of many adverse health outcomes caused by 
smoking are directly related to the duration and level 
of exposure to tobacco smoke . 

---

4. Sustained use and long-term exposures to tobacco 
smoke are due to the powerfully addicting effects 
of tobacco products, which are mediated by diverse 
actions of nicotine and perhaps other compounds, at 
multiple types of nicotinic receptors in the brain. 

5. Low levels of exposure , including exposures to sec­
ondhand tobacco smoke , lead to a rapid and sharp 
increase in endothelial dysfunction and inflamma­
tion , which are implicated in acute cardiovascular 
events and thrombosis. 

6. There is insufficient evidence that product modifica­
tion strategies to lower emissions of specific toxicants 
in tobacco smoke reduce risk for the major adverse 
health outcomes. 

  

 SGR 2010: Major conclusions 

USDHHS 2010 



 
  

   
 
 

2010 Surgeon General's Report 
Press Conference, 
December 9, 2011, 
National Press Club in 
Washington, DC 
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Major Conclusions from the Report 

1. The century-long epidemic of cigarette smoking has 
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Conclusion #1: 
The century-long epidemic of 
cigarette smoking has caused an 
enormous avoidable public health 
tragedy. Since the first Surgeon 
General’s report in 1964 more than 
20 million premature deaths can be 
attributed to cigarette smoking. 
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sharply over the last 50 years and are now equal to 
those for men for lung cancer, chronic obstructive 
pulmonary disease, and cardiovascular diseases. 

6. In addition to causing multiple diseases cigarette 
smoking has many other adverse effects on the body, 
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Conclusion #2: 
The tobacco epidemic was initiated 
and has been sustained by the 
aggressive strategies of the tobacco 
industry, which has deliberately 
misled the public on the risks of 
smoking cigarettes. 
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Conclusions #3-6: 
Since the 1964 Surgeon General’s report, cigarette smoking has been 
causally linked to diseases of nearly all organs of the body, to 
diminished health status, and to harm to the fetus. Even 50 years 
after the first Surgeon General’s report, research continues to newly 
identify diseases caused by smoking, including such common 
diseases as diabetes mellitus, rheumatoid arthritis, and colorectal 
cancer. 

Exposure secondhand tobacco smoke has been causally linked to 
cancer, respiratory, and cardiovascular diseases, and to adverse 
effects on the health of infants and children. 

The disease risks from smoking by women have risen sharply over 
the last 50 years and are now equal to those for men for lung cancer, 
chronic obstructive pulmonary disease, and cardiovascular 
diseases. 

In addition to causing multiple diseases, cigarette smoking has many 
other adverse effects on the body, such as causing inflammation and 
impairing immune function. 
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Conclusions #7-9: 
Although cigarette smoking has declined significantly since 
1964, very large disparities in tobacco use remain across 
groups defined by race, ethnicity, educational level, and 
socioeconomic status and across regions of the country. 

Since the 1964 Surgeon General’s report, comprehensive 
tobacco control programs and policies have been proven 
effective for controlling tobacco use. Further gains can be 
made with the full, forceful, and sustained use of these 
measures. 

The burden of death and disease from tobacco use in the 
United States is overwhelmingly caused by cigarettes and 
other combusted tobacco products; rapid elimination of their 
use will dramatically reduce this burden. 
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Chapter Conclusions: 
1. Together, experience since 1964 and results from models exploring future scenarios of 

tobacco control indicate that the decline in tobacco use over coming decades will not be 
sufficiently rapid to meet targets. The goal of ending the tragic burden of avoidable 
disease and premature death will not be met quickly enough without additional action. 

2. Evidence-based tobacco control interventions that are effective continue to be 
underutilized and implemented at far below funding levels recommended by the Centers 
for Disease Control and Prevention. Implementing tobacco control policies and 
programs as recommended by Ending the Tobacco Epidemic: A Tobacco Control 
Strategic Plan by the U.S. Department of Health and Human Services and the Ending 
the Tobacco Problem: A Blueprint for the Nation by the Institute of Medicine on a 
sustained basis at high intensity would accelerate the decline of tobacco use in youth 
and adults, and also accelerate progress toward the goal of ending the tobacco 
epidemic. 

3. New “end game” strategies have been proposed with the goal of eliminating tobacco 
smoking. Some of these strategies may prove useful for the United States, particularly 
reduction of the nicotine content of tobacco products and greater restrictions on sales 
(including bans on entire categories of tobacco products). 
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Key policy messages: 
• Counteracting industry marketing by sustaining high impact national media campaigns like the CDC’s Tips 

from Former Smokers campaign and FDA’s youth prevention campaigns at a high frequency level and 
exposure for 12 months a year for a decade or more; 

• Raising the average excise cigarette taxes to prevent youth from starting smoking and encouraging 
smokers to quit; 

• Fulfilling the opportunity of the Affordable Care Act to provide access to barrier-free proven tobacco use 
cessation treatment including counseling and medication to all smokers, especially those with significant 
mental and physical comorbidities; 

• Expanding smoking cessation for all smokers in primary and specialty care settings by having health care 
providers and systems examine how they can establish a strong standard of care for these effective 
treatments; 

• Effective implementation of FDA’s authority for tobacco product regulation in order to reduce tobacco 
product addictiveness and harmfulness; 

• Expanding tobacco control and prevention research efforts to increase understanding of the ever 
changing tobacco control landscape; 

• Fully funding comprehensive statewide tobacco control programs at CDC recommended levels; and 
• Extending comprehensive smokefree indoor protections to 100% of the U.S. population. 
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Looking Ahead: Chapter 16 
• Rapid reduction of combustible products 
• Reduction of nicotine content in cigarettes 
• Role of non-combustible products 
– Under Tobacco Control Act 
– Individual harm reduction vs. Population 
risk 

• Using all strategies better and in concert 



University of Southern California --

--
l JS(_~ 

LIET'S, MAKE THE 6ENIERAJNEXT ION 

TOBACCO-FREE 
YourGufde to the 50th AnniversJry rgron GeSu neral's 
Report and Healon Smokfng th 



---University of Southern California 

1! 

THENEXTYEARSSO 
IF WE COULD EVERY TO QUIT AND EPHELP SMOKER SMOKING KE
YOUNG FROM IN THE PLACE, RESULTSPEOPLE STARTING FIRST THE 
WOULDBE STAGGERING. 

1/2
lWON 

l'IIBMft.JIBEl!lWilfi 

PttJRHHIJI 

'16 
_, .. _,.__,,.,. ..... Hlf 

f>Dlll-lllmallg ,IIIBIIM,1111 MILLION PEOP E 
<h;q'bl alillitomlllll ... rnn!lllll:IIJ --~- 'lli<Ntin-a .111111 pagmm . 

---
l JS(_~ 

Jl1lEJISI 

$15,6 
IBILllD. 

·-111...........,,____._ 
J""l*~ml·"'fl1-
~-Jllllllld. 

SavingMilliorisofliv-es 
T1,,....,.,m""1 -:,, ID<edoc.. \i r..: r,-u,, quidclr .ro:1 drmwicillyK110 . 
Amoo.~ .i.. ruuq; .. prMm lo ,ro rk """ 
• Affumblie,,mol;"il: =mim IMl<ml!llts th:tt .:re emly,,..-.i 'bileto people no ,nm ID qui i; 
• Com reheru ivo =id'= .ro:l1Dhuim..1'-po'lici .. mpalil.: plai= tha t pml<d norumol..r~ 

andmah, 51111 .. O nI>.ml!i:ll:iIIJ: the aili;JlDOO ther thm 
• H ip pri= or,da th"' pm:lu.m tha t ~~ poop.lo Immon <iE>r""" tcll:w:m 

51lzrtir>;;: iI1 UliOlirn pbc,, .ro:lduLenm o:11:'i" • It •rnol:a:s m quit; 
• Cootinuod mn, mo:la ~e:m lilut infu:rm pec_ploaf die ~ af Kll,:11:;llil:,,:nd tdl 

them t romurce, to ho.Ip!hem qirit;; o:nd 
• Stile om!a,m :num i,y prqe,rams t l,eq,i~ t.dl:,,c:o a:alm l i r>to m.d ical, nu i'I. 

<rl=1iar>. o:ndptilil ic i.....lth ermra~ls lilut .-...dii,oop s af pc,c,plie. whomi£1,l I1ot 
o<h..rwiselb.· eq,oo,,dID tclb..cm a,.nu ol i rlifu :tn= 



----

University of Southern California l iS( ~ 

THE NEW YORK TIMES NATIONALFRIDAY, JANUARY 17, 2014 

List ofSmoking-Related Illnesses 
Grows Significantly in US_ Report 

By SABRINA TAVERNISE health problems and diseases port. 
listed in the report, but that some The report comes 50 years af­WASHINGTON - In a broad 
of the cases would not have hap­review of scientific literature, the ter the pivotal 1964 surgeon gen­

nation's top doctor has concluded eral's report in which the govern­pened without smoking. The sur­
that cigarette smoking - long geon general has added to the list ment concluded for the first time 
known to cause lung cancer and of smoking-related diseases be­ that smoking caused lung cancer. 
heart disease - also causes dia­ fore. Bladder cancer was added That report was credited with 
betes, colorectal and liver can­ in 1990 and cervical cancer in starting to change public atti­
cers, erectile dysfunction and ec­ 2004. tudes toward smoking, which has 
topic pregnancy. The report is not legally bind­ declined sharply. In 1965, about 

In a report to the nation to be ing, but is broadly held as a 43 percent of adults were smok­
released on Friday, the acting standard for scientific evidence ers; in 2012, about 18 percent 
surgeon general, Dr. Boris D. among researchers and policy were. 

makers. The document also celebrates Lushniak, significantly expanded But that decline has slowed in 
the public health success ofthe list of illnesses that cigarette Experts not involved in writing recent years, and the new report 
smoking's decline since Dr. Lu­smoking has been scientifically the report said tile findings were calls for stronger action in com­
ther Terry, the surgeon general in proved to cause. a comprehensive summary of the bating smoking. Smoking is the 
1964, released his landmark find­The other health problems the most current scientific evidence, largest cause of premature death ing. Smoking was deeply embed­report names are vision loss, tu­ and while they might not be sur­ in the country, killing more than ded in American culture at the berculosis, rheumatoid arthritis, prising to researchers, they were 400,000 people a year. The report time. Half of adult men were

impaired immune function and intended to inform the public as notes that far more Americans smokers, and a third of women. 
cleft palates in children of women well as doctors and other medical have died prematurely from ciga­ Even doctors smoked. 
who smoke. professionals about the newest rette s111oking than in all the wars That report was so controver­

Smoking has been known to be proven risks of smoking. ever fought by the United States. sial that it was released on a Sat­
associated with these illnesses, "I thought the science was The report concluded that the urday when Congress was on re­
but the report was the first time very well done and up to date,'' evidence was insufficient to say cess to minimize the political re­
the federal government conclud­ said Dr. Robert Wallace, a profes­ that smoking caused prostate percussions, said Dr. Richard D. 
ed that smoking causes them. sor of epidemiology and internal cancer. The evidence was sug­ Hurt, a professor of medicine at 

The finding does not mean that medicine at the University of gestive, but not definite, that the Mayo Clinic. 
smoking causes all cases of the Iowa, who helped review the re- smoking causes breast cancer. Dr. Judith Fradkin, a diabetes 

JULIO CORTEZ/ASSOCIATED PRESS 

scientist at the National Insti­
tutes of Health, who was not in­
volved in the report ;s aid the evi­
dence that smoking increases the 
risk of lype 2 diabetes had been 
gathering for about 20 years. 

While smoking causes most 
cases of lung cancer, it causes 
only (I small fraction of liver and 
colorectal cancers. A current 
smoker is 25 times as likely to de­
velop lung cancer as someone 
who has never smoked, but only 
about 1.5 times as likely to de­
velop liver cancer. 

"It's a fairly modest associa­
tion, but because so many people 
smoke, it's still an important 

o Y A15 

Smoking is the largest cause 
of premature death in the 
United States. 

cause of these cancers," said Neal 
Freedman, an epidemiologist at 
the National Cancer Institute. 

He pointed out that the sur­
geon general last looked at the ef­
fect of smoking on liver cancer in 
2004, and found the evidence only 
suggestive. Since then, 90 new 
studies have been published al­
lowing the surgeon general to 
conclude smoking is a cause. 

The report also finds that the 
risks of lung cancer are far high­
er today than in past decades, 
even though smokers today con­
sume fewer cigarettes. In 1959, 
women who smoked were 2.7 
times as likely as women who 
never smoked to develop lung 
cancer, and by 2010, the addi­
tional risk had jumped nearly 
tenfold. For men, the risk dou­
bled over the same period. The 
report said changes in cigarettes' 
design, namely to the filter, con­
tributed to the increased deadli­
ness . 

"It is stunning that the risk of a 
premature death from smoking is 
greater than it was 50 years ago," 
said Matthew Myers, head of the 
Campaign for Tobacco-Free Kids, 
an advocacy group. 
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POUTICS AN D POLICY 

Cigarettes Tied to More Deaths, Types of Illness 
U.S. Surgeon General Report Warns Smoking Is Linked to 10 More Conditions, Including Diabetes and Arthritis 

By MIKE ESTERL 

Updated Jan . 17, 20 14 12:01 a.m. ET 

Cigarettes are deadlier and linked to more diseases than previously thought , according to a new report from the U.S. surgeon general being released 50 years after the government first 

w arned that smoking kills. 

In the report to be released Friday, the nation's top doctor w arned that smoking is linked to the deaths of about 480,000 Americans annually. That's a substantial increase over the 

government 's previous estimate of 443,000 deaths , despite the fact that fewer Americans are lighting up and those w ho do smoke are lighting up less often. 

Cigarettes are a causal factor in 10 diseases and conditions they hadn't previously been definitively linked to, including diabetes , colorectal 

cancer , arthrit is and erectile dysfunction , the report said- bringing the total number to more than 30. 

In 1964, a landmark surgeon general report pinpointed smoking as a cause of lung and laryngeal cancers as well as bronchitis . That report 

precipitated health w arnings on cigarette packs , advertising bans and other regulations . Since then, such restrictions have contributed to a 

decline in U.S. smoking rates , though the pace has slowed in recent years . An estimated 18.1 % of U.S. adults , or 42 million people, smoked in 

2012, dow n from 42% in 1965. 

Friday's report suggests the design and composition of today's cigarette is more dangerous than the 1950s equivalent because of the 

introduction of ventilated filters and rising levels of cancer ~causing chemicals in recent decades . Cigarettes w ith ventilated filters were initially 

marketed as safer, though smokers tend to cover up the filters and inhale more deeply, pushing toxins farther into the lungs . 

"I think they are more harmful today. W e're certainly w orried," Surgeon General Boris Lushniak said in an interview. 

Cigarettes are deadlier and linked to more d iseases 
than prev ious ly thought , accor ding to a new report 
from the U.S. surgeon general being released 50 
y ears after the government first w arned that s moking 
kilis. Mike Ester l reports . Photo: Getty Images . 
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TIME 
Health & Family 

TOBACCO 

Surgeon General's Report on Tobacco Has a Nlew Target: E-Cigar,ettes 
They' re popular , but public health agencies have yet to rule on whether they're a safe alternative to traditional cigarettes 

By Alex andra Sifferlin @acsifferlin Jan. 17, 2014 23 Comments 

Fifty years after the first Surgeon General 's report on tobacco in 1964, the latest 

report highlights improvements in America n's smoking habits , as well as a 

potentially new hazard for Ame.ricans ' health . 

Smoking cigarettes kills about hal f a million Americans every year , and 16 

million Americans are living with smoking-related health problems . These are 

costing the nation more than $289 billion each year in medical care and relat ed 

costs . 

The report acknowledged a new way of smoking - with electronic cigarettes or 

e-cigarettes , which are tobacco products with lower nicotine levels. More young 

people are usi ng thes .e products ; the nmnber of middle school and high school 

students Who use e-cigarettes doubled from 2011 to 2012. 

MORE: The Future of Smoking 

"We need to moni tor patterns of use of an increasingly wide arra y of tobacco 

products across all of the dliverse segments of our society, particularly because 

the tobacco industry continues to introduce and! marke t new products that Getty lmagesJFlickr RF/ Getty lmagesJFlickr RF 

establish and maintain nicotine addiction ," Dr. Thomas R. Frieden, the director 

of the CDC writes in the foreword of the report. 
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1Surg:eon1 general urges new resolve to 
endl smoking as landmark re:port turns 50 
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The Surgeon General's Repo ,rt: 
New Strategies to Reach 
Communities Wh ,o Continue to 
Smoke 
Paste<!: 01/3012014 6:14 pm EST U pdate<I: 01/3012014 6: 59 pm EST 

This month, the U.S. Surgeon General's 

report on The Health Conseque nces of 
Smoking reminded us just how far we've 

come over the last 50 years in our efforts to 

control tobacco use and prevent our youth 

from smoking. Smolcing rates are 

dramatically lower than in 1964 "vben the 
first Surgeon General 's report abou t the 

dangers of smoking was released (42 

perce nt compared to 18 percent in 2012). 

Tobacco control and prevention efforts have saved eight million Americans . 

Despite these significant gains, our fight to reduce tobacco use is far from won, and 

the Surgeon General 's report tells usjust how much is at stake. Despi t e tremendous 

progress, cigarette smoking kil ls even more Americans than previously estimated 

(about 480 ,000 a year, up from 443 ,000) and causes more deadly cancers and 

chronic diseases than we though t 50 years ago . Because of changes in how they are 

made and what chemicals are added to them, cigarettes are even deadlier and more 
addictive now than when they were first introduced. . The risk of developing the most 

common type oflung cancer has increased substantially since ,ve first learned tha t 

smoking causes lung cancer. 
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The 
Economist 

The cigarette industry 

Running out of puff 
Big tobacco firms are maintaining their poise, but quietly wheezing 

Jan 25th 2014 I From the print edition 

"ClGARETIE smoking is a hea]th hazard of sufficient importance in the United Stat ,es to ,var.rant 

appropriate remedia l action. ,, It ,vas 50 years ago this month that America 's surgeon -gene ral 

sounded that vvaming, marking the beginning of the end of cigarette manufacturing - an d of 

smoking itself -as a respectab le activity. Some 2omAmericans have died from the habit since 

then. :But advertising restrictions, smoking bans and stigma have had their ·effect: the proportion of 

American adults who smoke has dropped from 43% to 18%; smoking rates among teenagers are at 

.a record low. In many other countries the trends are similar . 

The current surgeon-general, Boris Lushniak, marked the half-century 'l<vitha report on January 17th, declaring smoking even dea dlier than 

previous ly thought . He added diabetes , colorectal cancer and other ailments to the list of ms it causes , and promised "end -game strategies " to 

stamp out cigarettes altogether. 

Were that to happen America 's three big tobacco firms , . .Alt ria, Reynolds and Lorillard, coul d be snuffed out , too. Public -hea lth officials plot the 

same fate for mu ltinationals that supply othe r marke ts . The hit list includes Philip Morris International (PMI), which along" ith Altria makes 

Marlboro , the top -selling global brand; Japan Tob acco; and British American Tobacco and Imperia l Tobacco of Britain. 
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