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c I n  t roduct i on 1. 

This docment  is intended t o  assist those considericg s e t t i n g  

up epidemiological s t u d i e s  aimed a t  a s ses s ing  the r e l a t i v e  effects 

on hea l th  of  d i f f e r e n t  t-ypes of c i g a r e t t e .  Following a brief 

desc r ip t ion  i n  Sect ion 2 of some of t h e  main types of study one n igh t  

carry o u t ,  Section 3 s u m a r i s e s  sane  of the considerat ions t h a t  have 

t o  be tmme i n  m i n d  in  t h e  c b i c e  of a c t u a l  study design. These 

amsiderat ians  are enlarged upon in  detail i n  Sect ions 4 t o  12 and 

the advantages and disadvantages of various types of study emercje in 

the  discussion.  Some a d d i t i o n a l  d e t a i l e d  p r a c t i c a l  - p i n t s  of study 

organisation are noted  i n  Sec t ions  13 t o  16.  

Finally, a l t b u g h  no s p e c i f i c  study design can be recommended, 

as o b j e c t i v e s  and c i r cuns t ances  vary, some example o u t l i n e  protocols 

with "bal lpark" c o s t s  are given Fn t h e  f i n a l  s e c t i o n .  
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C 2 .  T E e s  of study t h a t  might be c a r r i e d  o u t  

Epidemiological s t u d i e s  fall i n t o  t w o  nain c l a s s i f i c a t i o n s ,  

observat ional  s t u d i e s  and experimental s tud ie s .  The e s s e n t i a l  

dis t inguishfnq f e a t u r e  of  experimental s tud ie s  i s  t h a t  they involve 

s o m e  a c t i o n ,  manipulation or intervent ion on t h e  p a r t  of the 

i n v e s t i g a t o r s ,  t h a t  is, something is &ne t o  a t  l e a s t  some of the 

study  sub jec t s .  I n  o b s e r v a t i m a l  s t u d i e s ,  on t h e  o t h e r  hand, 

i n v e s t i g a t o r s  take no a c t i o n  other than simply ObserJing the  s i t u a t i o n .  

Three main types of obse rva t iona l  s t u d i e s  on ind iv idua l s  are 

ccmmonly carried out. These axe: 

a )  cross-sect ional  s t u d i e s  i n  which smo!<iig h a b i t s  and prevalence 

of symptms are recorded, c l i n i c a l  neasurements made, and o t h e r  

a s soc ia t ed  f a c t o r s  d e t e m i n e d  a t  one paint: i n  time on a sample 

of t h e  l i v i n g  populat ion;  

b)  prospect ive (forward-looking) s t u d i e s  i n  which, i n i t i a l l y ,  data 

similar t o  t h a t  f o r  a c ros s - sec t iona l  study a r e  detennined a t  

one p o i n t  in time, but subsequently t h e  sample is fQllowed up 

. 
f o r  a given pe r iod  t o  determine the  numbers dying from s p e c i f i e d  

causes of death, or t h e  number contract ing c e r t a i n  d i s e a s e s  o r  

observing 'an i nc rease  i n  symptoms or c l i n i c a l  s igns  seen i n i t i a l l y .  

This type of s tudy  may be extended by ob ta in ing  f u r t h e r  i n fo rna t ion  

on t h e  level of any changes i n  smoking h a b i t s ,  symptom prevalence,  

etc. on some or a l l  of t h e  o r i g i n a l  sample. I n  ou r  con tex t ,  

2 

where only tnformation on snokers of particular c i g a r e t t e  types 

i s  n e e d e d  (together r>oss iS ly  also with in fo rna t ion  on sane non- 

smokers a l s o  for comparison) , the o r i q i n a l  c r o s s - s e c t i o n a l  s t u d y  

may be used as a screening Frocess t o  s e l e c t  ? a r t i c u l a r  members  

of t h e  sample for f u r t h e r  follow-up; 

c) r e t rosFec t ive  (backward-looking) s t u d i s s  i n  which deta i l s  of 

snoking h a b i t s  and o t h e r  a s soc ia t ed  f a c t o r s  a r e  ob ta ined  for 

"cases" wi.lo have died sr = e  su f fa r inq  frm c e r t a i n  mokinq-re la ted  
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diseases and canpared v i t h  those obtained f o r  " C G R t Z O i "  arou?s 

no t  s u f f e r i n g  frcm these diseases .  Control q r c u p s  czn  e i t h e r  

be a random sample of t he  l i v ing  p p u l a t i o n  c~r can be groups 

who have d ied  or a r e  suffer ing f ran  c e r t a i n  Ran-rmokinq r s l a t ed  

diseases. In decedent r e t rospec t ive  s tud ie s  che cases a r e  

dead at the t h e  of study and the data a r e  o b t n b e d  frcm r e l a t i v e s .  

I n  hosp i ta l  case-control s tud ie s  cases and c c n u o l s  a r e  in -pa t i en t s  

i n  h o s p i t a l .  s t u d i e s  i n  which, fo r  each case a cont-ol i d e n t i c a l  

on v a r i o u s  def in& c h a r a c t e r i s t i c s  (ccwnonly age, sex,  h o s p i t a l  

and interviewer) Fs se l ec t ed ,  a r e  known as matched-pair h o s p i t a l  

case-control studies. 

I n  some circumstances it may also  be Lwss ib l e  t o  carry o c t  

observational studies of groups rather than individuals .  I f ,  f o r  

exdmple, data a r e  a v a i l a b l e  by a rea  on s a l e s  of d i f f e r e n t  types of 

c i q a r e t t e  and a l s o  on m o r t a l i t y ,  sane attempt may be made t o  r e l a t e  

t h e  t w o  to each other by s t a t i s t i c a l  analysis  without the necess i ty  

for i n t e rv i ews  o r  ques t ionna i r e s  at a l l .  such an atcempt i s  more 

likely to be useful if ckta are also ava i l ab le  by area' for 3 wide 

range of other factors l i k o l y  to be associated u i t h  mor t a l i t y  and 

smoking. 

Experimental  s t u d i e s  a r e  always of  the  prospective type inas luch  

as the i n v e s t i g a t o r  must  take h i s  ac t ion  f i r s t  and study the consequences 

l a t e r .  

is t o  i d e n t i f y  one l a r g e  group o f  a l l  study sub jec t s  and then d i v i d e  

then randcmly  i n t o  t - ~ o  (or more) groups. To attempt t o  make the  qroups 

being compared d i f f e r  only on type of  c i g s r e c t e  smoked three approaches 

are poss ib l e .  

a )  

The t r a d i t i o n a l  way of defining t h e  t r e a t e d  and control groups 

s u b j e c t s  a r e  t o l d  or  agree t o  only srnoice t he  type of c i g a r e t r e  

randamly a l l o c a t e d  rhem for  a sFecif ied duration of t h e .  

Nonnally tho  i n i t i a l  sample w i l l  have t 3  Se voiulyteers who ag ree  

t o  smoke whichever c i g a r e t t e  is nssiqnez! =a rha, and ciqareczes 

- - 
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. nay have t o  be provided f ree  t3  encourage volunteers. A t  the  

end of t h e  spec i f i ed  duration it may, i n  sane circumstances, be 

useful t o  extend the study into a cross-ovet  study, in which 

a l l  the smokers change t o  the oggosi te  type of c i q a r e t t e  for a 

similar durat ion.  

b) s u b j e c t s  axe persuaded ro snoke d ?articular t p e  of c i g a r e t t e .  

Xf we want t o  t e s t  whether switching from an o l d e r  brand t3 B 

newer brand has h e a l t h  advantages canpared with continuing tzi 

zacke t h e  older brand, an o r i g i n a l  group of snokers of  t h e  older 

brand could be randamly assigned t o  r ece ive  or  n o t  rece ive  

advice,  l i t e r a t u r e ,  adve r t i s ing  ma te r i a l  e t c .  Gersuadinq them 

t o  saoke t he  newer brand. Subsequently rnortnli ty of the t w o  

groups could then  Se canpared and Information may a l s o  need t o  

be collected on t h e  proport ions In each group switching t o  t h e  

new brand. 

cl subjects =e g u t  Fn a s i t u a t i o n  where t he  a v a i l a b i l i t y  of d i f f e r e n t  

types of c i q a r e t t e  i s  va r i ed .  It might, f o r  example, be p o s s i b l e  

t o  arrange t h a t  p r i sone r s  a r e  randomly a l l o c a t e d  t o  have 

available only one or o t h e r  of two ty?es of c i g a r e t t e s  being 

canpared. 

Randomization can also be appl ied a t  the group r a t h e r  than t h e  

i n d i v i h a l  l e v e l .  Prisons, r a t h e r  than p i s o n e r s ,  could be randomly 

a l l o c a t e d  t o  have only one of two t p e s  of c i g a r e t t e s  a v a i l a b l e  i n  

t h e i r  p r i sons .  O r ,  a l t e - n a t i v e l y ,  t h e  c a m t r y  could  be randanly 

divided i n t o  a r e a s  i n  which  only one or o t h e r  of the :-m types of 

c i g a r e t t e s  being canpared weze :hen so ld .  

possible t o  s e l l  the cuo : p a s  of c i g a r e t t e  i n  i d e n t i c a l  packets so 

tha t  tZle population d i d  n o t  become aware they were taking ? a t  i n  

the experiment and d i d  not try to g e t  t h e  o the r  type of c i g a r e t t e  

frcm adjoining areas. 

In  such a s tudy Ft may be 
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3.  Basic considerat ions for se l ec t ion  o f  study design .. 

Four bas i c  quest ions must be answered before a study design 

can be se l ec t ed .  

The f irst  q u e s t i m ,  o f t e n  i n s u f f i c i e n t l y  considered, is "what  - 
questim am I trylr.? to  a n s w e r ? "  Defini t ion of t he  problem t o  be 

s l v e d ,  in our ccn tex t ,  r e q u i r e s  statement of  what h e a l t h  e f f e c t s  =e 

of i n t e r e s t  (Secticn 4 )  and deciding what canparison p r e c i s e l y  is of 

re levance - r i s k  per smoker or per c i q a r e t t e  for example (Sect ion 5 ) .  

One also needs t o  k n o w  to  which population the  answer is supposed t o  

be relevant (Section 6 ) .  

The second ques t ion ,  with many aspec t s  t o  i t ,  is "is the studv 

- 
chosen capable o f  producing an i n t e r p r e t a b l e  answer t o  t he  quest ion?" 

Sec t ions  dealing with t h i s  a r e  on randomization and the  r o l e  of 

confounding v a r i a b l e s  i n  t h e  Lnference of causation (Sect ion 7) , sample 

s ize  (Sect ion a ) ,  b ias s ing  f a c t o r s  (Sect ion 91 and proper s t a t i s t i ca l  

analysis of results (Section 10). 

The o t h e r  two quest ions are " w i l l  the  study produce an a n s w e r  i n  

d reasonable time?", discussed more f u l l y  i n  Sect ion 11, and " w i l l  the 

study produce an answer a t  a reasonable cost?" ( s e e  Sect ion 12). 

P r a c t i c a l  ccnsiderat ions i n  study organisation a r e  also of 

importance. Tersonnel r equ i r ed  are discussed i n  Sect ion 13 ,  h r o p e r  

preparat ion of protocols  i n  Sect ion 1 4 ,  Sect ion 15 d e a l s  w i t h  d e t a i l s  

of q u e s t i o r n a i r e  design and content  and some o t h e r  p o i n t s  are made 

i n  Sec t ion  1 6 .  
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4 .  Health e f f e c t s  

The most important h e a l t h  hazard r e l a t e d  to smoki;lg is t h e  

increased r i s k  of  premature dea th  from certain comonly occurrinq 

causes of death,  in g a r t i c u l a x  from lunq  cancer ,  c.konic bronchitis 

and anphysema and ischaemic h e a r t  disease .  Smoking i s  also a s soc ia t ed  

with an increased r i s k  of death Ercm d number of o t h e r  r a r e r  tyFes 

of cancer (mouth, t h r o a t ,  oesophagus, pancreas and bladder) , from 

a t h e r o s c l e r o t i c  diseases of the aorta and a r t e r i e s  of  the leg and 

fram cerebrovascular d i s e a s e .  I n  t h e  p re sen t  state of knowledge, 

although t he re  a r e  sane symptoms w h i c h  can be measured which i n d i c a t e  

an increased l i a b i l i t y  to  sane of these  causes of dea th ,  t he  o d y  

reliable MY to measure t h e  r e l a t i v e  risk assoc ia t ed  with smoking 

. a f f e r e n t  types of c i g a r e t t e  is t o  measure t h e  dea th  r a t e s  themselves. 

For'thfs reason some study of mortality i s  usua l ly  necessary. Prospect ive 

s t u d i e s  a r e  an obvious way t o  study m o r t a l i t y ,  and indeed most of t h e  

evidenca camonly  quoted a g a i n s t  smoking canes frm prospective s t u d i e s .  

Eowever very large numbers of subjects  need to be followed up i n  

prospective s t u d i e s  t o  o b t a i n  adequate numbers or' deaths .  

reason, r e t r o s p e c t i v e  s t u d i e s  are o f t e n  used a s  an a l t e r n a t i v e  way t o  

For t h i s  

l o o k  at mortality. Althocqh, t h e o r e t i c a l l y ,  decedent r e t r o s p e c t i v e  

s t u d i e s  a r e  t h e  only r e t r o s p e c t i v e  studies which s tudy cnortali ty,  i n  

p r a c t i c e  h o s p i t a l  case-control s t u d i e s  a r e  of t e n  used.  Although 

h o s p i t a l  p a t i e n t s  a r e  n o t  fully r e p r e s e n t a t i v e  of those w h o  die, for 

-, 

some d i s e a s e s ,  e s p e c i a l l y  lung cancez , where t h e  i n t e r v a l  betxeen 

h o s p i t a l i z a t i o n  and death is s h o r t ,  t h e  correspondence is very  clcse.  

Even for h e a r t  d i s e a s e ,  where it  is known :hat a s u j s t a n t i a l  p r o p r t i o n  

of decedents never reach h o s p i w l  a t  a l l ,  i t  has been argued :hat 

the r e l a t i o n s h i p  between smoking and t h e  tj- 'De of  h e a r t  ?isease t h a t  

causes sudden death is n o t  noticeably d i f f e r e n t  f rm t h e  r e l a t i o n s h i p  

between srroking and t h e  t p e  of  heart d i sease  chat  does not. Z:sren i f  

t h i s  is not the  c a s e ,  i n f o m a t i - r  on h o s p i t a l i z e d  heart disease  czses 
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is c lear ly  of i n t e r e s t .  

Though the r a r e r  diseases may be d problem f o r  r e t rospec t ive  

s t u d i e s ,  a s  i t  may be d i f f i c u l t  to g e t  h o l d  of  an adequate number of 

cases ,  they may be h p o s s i b l e  as regards prospective studies vhere m 

impracticably l a rge  number of s u b j e c t s  would need t o  be followed-up 

t o  observe any worth-while number of dea ths ,  even over a long period. 

Bowever, given t h a t  the rarer diseases f o r a  only a small percentage of 

t he  t o t a l  problem, a prospect ive study designed to s i c k  up s u f f i c i e n t  

nunbers of deaths  from t h e  more camonly  occurr ing causes of death,  

o r  a retrospect ive  study with only t he  connnoner causes of death a s  

cases will usually be s a t i s f a c t o r y .  

A problan with m o r t a l i t y  studies i s  that it is unreasonable, 

i n  view of one's knowledge o f  the gene ra l  r e l a t i o n s h i p  between smoking 

and.heakh, to expect any s t r o n g  a s s o c i a t i o n  betueen type of  c i g a r e t t e  

shoked and rno&ality over a short period of time. 

would have to  be very large to produce s u b s t a n t i a l  numbers of deaths 

very quickly i n  any case. Howver, it  might be thought t h a t  it would 

be useful  t o  ca r ry  o u t  a r e t r o s p e c t i v e  study fo l lowinq , ' s ay ,  2 o r  3 

years in t roduct ion  of one o r  both of t h e  brands t o  be compared on the 

market. T .bIqh  such a s t d y  could doubt less  be c a r r i e d  ou t  it i s  

unlike1.y t h a t  the r e l a t i v e  m o r t a l i t y  obse-me0 of two c i g a r e t t e  types 

which d i d  i n  f a c t  have d i f f e r i n g  e f f e c t s  on m o r t a l i t y  would be as  

mazked a s  would be observed if t h e  study were carried o u t  a t  a l a t e r  

d a t e .  - 

Prospective s t u d i e s  

2 

For :his reason,  if an an%= L s  ,danced qu ick ly ,  i t  may be use fu l  

t o  c a r r y  out c ross - sec t i cna l  s t u d i e s  of symptcms (such as increased 

couyh and phlegm productior.,  shortness of  breath o r  presence of chest  

pa in )  or of clinical seasurements (such a s  forced expizatory v o l m e )  

that have been shown to  i n d i c a t e  an increased l i a b i l i t y  t o  dea th  from 

smkincj-associated d i s e a s e s .  

smokers of different t p e s  of c i q a r e t t e s  xay be o f  less relevance to 

Though study of  symptom prevalence i n  

...__ 
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t he  smoking and hea l th  problem than study of snoking  nabi ts  of hosp i t a l  

p a t i e n t s ,  i t  can Se of use because differences can be picked up more 

quickly.  C l e a r l y  ane would not  xant ta keep a p a r t i c u l a r  new type of 

c i g a r e t t e  on the market were i t  t o  be associated w i t h  a marked increase 

i n  sho r tnes s  of brea th  or sane o the r  sympcrn canpared w i t h  :he o lde r  

s tandard type of c i g a r e t t e .  

I t  may also be of use t o  determine the chanqes ir. symptom 

characteristics, or i n  t he  va lues  of c l i n i c a l  measurements, r e l a t a d  

t o  smoking the d i f f e r e n t  types of c i g a z e t t s  over a period of time, 

r a t h e r  than a t  a fixed point of t h e .  The aet iology of chronic 

bronchitis, f o r  example, is  thought to take place i n  a number of 

staqes, characterised by d i f f e r e n t  symptoms o r  syndromes, and i t  may 
r 

prove easier to pick up d i f f e r e n c e s  between smokers of d i f f e r e n t  types 

of cigarette in t h e  proportions progressing (or reqressinq) f ran  one 

symptan t o  another  than i n  t h e  proportions o€ people with p a r t i c u l a r  

symptoms. 

The a s s o c i a t i o n  of smoking by the mother with birthweight of hex 

baby 1s a h e a l t h  e f f e c t  of srioking t.ht si-nuld not be overlooked. 

Although we do n o t  go i n t o  this as2ect  in  d e t a i l  here t h i s  area may 

t h e o r e t i c a l l y  be e a s i e r  t o  s tudy as t!!e time-scale involved is 

r e l a t i v e l y  shon and pregnant s o t h e r s ,  i n  many s o c i e t i e s  a t  l e a s t ,  t end  
2 

t o  be reasonably easy :o study as they at tend b s p i t a l s ,  doc to r s ,  

ante-natal  c l i n c s  e t c .  a t  r egu la r  i n t e r v a l s .  Whether the bir thweight  

association is of much relevance t o  the  t o t a l  smokir.g and h e a l t h  problem 

is arguable ,  taswever. 
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5 .  Defining the quest ion t o  be answered 

Defining t h e  question t 3  be answered is not as st raightforward 

as a t  f i r s t  glance appears.  

when compr ing  two types of c i g a r e t t e ,  M and N say ,  one should 

be aware tha t  t h e r e  a r e  two d i s t i n c c  extreme questions 0p.e miqnc 

answer, one r e l a t i n g  t o  the  c i g a r e t t e s  themselves and the ocher to 

t h e  people vis0 smoke them. I n  an animal e x p e r h e n t  one might cmpare 

a group of animals regularly exposed t o  smoke from c i g a r e t t e  M with 

another: o t h e n d s e  similar group r e g u l a r l y  exposed t o  snoke frcm t he  

same nrrmber of c i g a x e t t e s ,  but of type N. I t  might be thocght t h a t  

an idea l  study of hmans should match t h i s  s i t u a t i o n  a s  c lose ly  a s  

possible, perhaps by p'ersuading one group of humans t o  smoke a given 

number of c i g a r e t t e s  M a day for a period w h i l s t  persuading a second 

group t o  smoke an i d e n t i c a l  nunber  of c i g a r e t t e s  N a day. Apart f rom 

t h e  p r a c t i c a l  d i f f i c u l t i e s  of carrying o u t  such a s tudy,  t h e  ques t ion  

it i m p l i c i t l y  answers, "does one C iga re t t e  M have the  same hea i th  

e f f e c t  as one c i g a r e t t e  N "  i s  no t  i n  f a c t  usual ly  the  most u se fu l  

quest ion t o  answer. Even if c i g a r e t t e  N were shown t o  have, say,  

75%, of the  h e a l t h  e f f e c t  of c i g a r e t t e  M per c i g a r e t t e  smoked, it say 

i n  f a c t  have adverse hea l th  csnsequences i n  p r a c t i c e  i f  the t y p i c a l  

Enoker on switching f r an  H t o  N doubles h i s  d a i l y  consumptiok t o  

a t t a i n  the required level  of  s a t i s f a c t i o n  he r e q u i r e s  from his 

c i g a r e t t e s .  

view is " b e s  a t y p i c a l  woker  switching fran M t o  N reduce h i s  

h e a l t h  r i s k  r e l a t i v e  t o  w h a t  i t  would have been had he ccntinued on 

M" o r ,  more gene ra l ly ,  "given a choice o f  M o r  N, w i l l  3 t y p i c a l  

smoker CO b e t t e r  healthwise ta choose 41 or N?" 

X more r e l e v a n t  quest ion from a pub l i c  n e a l t h  p o i n t  of 

Choica of t h e  question to be answered may affect :he choice 3f 

study design;  e x p e r h e n t a l  s t u d i e s  i n  which smokers a r e  aslied tc 

srnoke a given number of c i g a r e t t e s  of a p a r t i c u l a r  i:Te xay noc ke 

capable of prcducing an answer m the qcest ion of j r e a c e s t  L n t - 7 r e s = .  



It may also affect  the way t h e  a n a l y s i s  is carried out in s o m e  

situations. T h i s  is discussed l a t e r  in Sec t ion  10. 

r 
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6.  Representativeness of t h e  study -wpulation 

In t h e  above quest ions w e  use t h e  word " t y p i c a l "  without 

Cef in l t i on .  The study designer  should have sane sort cf ixpu la t ion  

in mind for which t h e  ques t ion  is r e l e v a n t .  I d e a l l y  t h e  sample 

chosen for t he  study should be r e p r e s e n t a t i v e  c f  that population. 

Frcm a t h e o r e t i c a l  p o i n t  of vlew r e l i a b l e  Inferences about the p p u l a t l o n  

of a p a r t i c u l a r  country cannot n e c e s s a r i l y  be made from studies 

carried o u t  Ln another country or  i n  a s g e c i f i c  occupat ional  group. 

Rowever, unless the study sample i s  very a t y p i c a l ,  the  d i r e c t i o n  of 

any d i f f e r e n c e  found between the h e a l t h  e f f e c t s  of two c i g a r e t t e s  

is likely t o  be of  sane r e l e v m c e  t o  the p p u l a t i o n  o f  i n t e r e s t  

(assuning no o t h e r  b i a s s ing  f a c t o r s  a f f e c t  i n t e r i x e t a t i o n )  . That t h i s  

is so i s  Qade c l e a r  by the gene ra l  acceptance t h a c  r e s u l t s  f r c m  t h e  

B r i t i s h  Doctors Study d e m n s t r a t i n g  a higher r i s k  of death fn srnokers 

(Doll and H i l l ,  1964) a r e  of relevance t o  t h e  e f f e c t  of  snokinq in  

general ,  d e s p i t e  the f a c t  t h a t  B r i t i s h  Qctors a r e  a h i g h l y  s e l e c t e d  

group. It i s  o f t e n  necessary for p r a c t i c a l  reasons KO choose a 

s e l e c t e d  group; - one of t h e  reasons t h e  a r i t i s h  doc to r s  were s t u d i e d  

was t h a t  the medical d i r e c t o r y ,  published annua l ly ,  allowed easy 

tracing of the'ir whereabouts. 
2 

"Typical" also r e f e r s  t3 t h e  sort of person who would smoke 

t h e  c i g a r e t t e s  of I n t e r e s t  i n  t he  market: s i t u a t i o n .  Zxperimental 

s t u d i e s  i n  which smokers a r e  i n s t r u c t e d  o r  persuaded t o  srnoke a 

p a r t i c u l a r  type of  c i g a r e t t e  o r  i n  which smokers have a v a i l a b i l i t y  

to only one type of  c i g a r e t t a  so t h a t  they end \;p smoking B t-fle 

t h e y  wculd n o t  n o m a l l y  choose may nct n e c e s s a r i l y  produce answers of 

d i r e c t  relevanca t3  t h e  t r u e  l i f e  s i t u a t i c n .  S tud ie s  i n  xnich smokers 

a r e  given f r e e  c i g a r e t t e s  may produce ? a r = i c u l a r l y  at.ipic.1 responses , 

e s p e c i a l l y  i f . c a r e  is r a t  taken t3  ensure snoicers do n c t  i nc rease  

t h e i z  consumption g r e a t l y  abo*Je t h e i r  nomai r a t e .  
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7.  Randomization and the r o l e  of confounding variables 

I t  is important to r e i i l i s e  t h z t  any of the obse-rvational q p e s  of 

study can only i n d i c a t e  an a s soc ia t ion  between type of c i g a r e t t e  smoke 

and hea l th  e f f e c t  studied. That cough preva lmce ,  say, is s t a t i s t i c a l l y  

s i g n i f i c a n t l y  higher i n  smokers o f  c i g z r e t t e  M tkan i n  rmokers of 

c i g a r e t t e  N can have t h r e e  ( n o t  mutually exclusive) explanat ions:  

1) Cigarette M causes sore couqh than does c i g a r e t t e  N, 

2 )  Those uho cough tend t o  choose c i g a r e t t e  M rather than c i g a r e t t e  N, 

3)  Smokers of c i g a r e t t e  M differ frcm sinokers of c i g a r e t t e  N i n  some 

other way r e l a t e d  t o  cough frequency, e . q .  more of them are exposed 

t o  b s t  at * a r k .  
< 

Put more s u c c i n c t l y  one can e-xplaiii an a s s x i a t i o n  of smokinq 

with disease i n  terms or' one o r  more o f :  

1) . Smoking causes d i s e a s e  

2) Disease causes smoking 

3)  

only the f b s t  of which is of relevance i n  answerinq t h e  quest ions of 

Another f a c t o r  causes both d i sease  and moking 

i n t e r e s t  of t h e  study. 

Study of the temporal o r d e r  of events can r e j e c t  the  second 

explanation in, some c a s e s ,  e s p e c i a l l y  in  prospect ive s t u d i e s  where 
J 

smoking is r e l a t e d  t o  subsequent m o r t a l i t y .  i n  no type of observat ional  

study however i s  i t  t h e o r e t i c a l l y  possible  t o  preclude t h e  third 

explanation, as t h e  number of o t h e r  f a c t o r s  which clight be r e l a t e d  to  

smoking h a b i t s  and cause t h e  d i sease  of i n t e r e s t  is  p o t e n t i a l l y  i n f i n i t e .  

gowever, in ? r a c t i c e ,  by asking s u f f i c i e n t  ques t i cns  aEd analysing the 

data s u f f i c i e n t l y  deeply,  i t  i s  usua l ly  possible  to becune r e a s n a b l y  

confident  as CO whether t h e  c i q a r e t t e s  being cmpared  do z c t c a l l y  

d i f f e r  in hea l th  e f f e c t s  o r  no t .  

h e a l t h  e f f e c t  being s t d i e d  is  scrongly r e l a t e d  t o  smoking znd s c z c e l y  

T h i s  w i l l  be p a r t i c J l a r l y  so if the  

a f fec t ed  by s t a n d a r d i s a t i c n  f2.r other neasured f a c t o r s .  

t k e e  conld only exp la i ?  Ehe a s s o c i a t i c n  if t he re  xas scme so far 

C x p l m a t i o n  
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undiscovered factor that  was more strongly r e l a t ed  t o  the heal th  

e f f e c t  than srnoking and also st-onqly co r re l a t ed  to smoking i t s e l f .  

P a r t i c u l a r  f a c t o r s  other than snokicg which should be asked about are 

discussed in d e t a i l  Latex on i n  Section 15. 

Randanized s t u d i e s  are of course the ideal way ?run a t h e o r e t i c a l  
- 

s t a n d p o h t  to ob ta in  r e s u l t s  capable o f  d e f i n i t e l y  Frcvinq  disease 

causat ion.  However caze has to be taken i n  r e a l i s i n g  w h a t  i s  causing 

d i sease .  In s t u d i e s  i n  which s loke r s  a r e  f o r  example randanly persuaded 

t o  switch to a new c i g a r e t t e ,  what is  t h e o r e t i c a l l y  being evaluated 

1s the canparison "persuasion" versus  "no persuasion" and r.0 t " switching" 

versus " n o t  s w i t c h i n g " .  Comparing switchers with non-switchers would 

b r i q  in the f a c t  that those who decided t o  switch were s e l f - s e l e c t e d  

and the  same problem of i n t e r p r e t a t i o n  as in observat ional  s t u d i e s  

would result. To allow proper i n t e r p r e t a t i o n  of  the e f f e c t  of the  

randcmization p m c e s s ,  the  health e q e r i e n c e  of t h e  whole of one 

randcxnized group must be canpared with t h a t  of t he  whole of  t he  o t h e r .  



.. 
8.  Sample s i z e  and market penetration 

Consider a prospective study i n  which two deaths  frcxn a p a r t i c u l a r  

cause of i n t e r e s t  were observed Fa smokers of c i g a r e t t e  1.I a s  compared 

with four fran tl-at cause i n  a s imilzr  s i zed  otherwise Faent ical  

group of snokers of c i g a r o t t e  M .  Although the  d a t a  i n d i c a t e  a 1:2 

r a t i o  of dea th  rates,  i t  is c l e a r  t h a t ,  wi th  so few deaths  s t u d i e d ,  

such a d i f f e rence  could e a s i l y  have a r i s e n  by chance and provides 

l i t t l e  re l iab le  evidence of an advantage t o  c i g a r e t t e  N. The number 

of deaths studied should c l e a r l y  have been larger, and it  is important 

f o r  t he  size of the  study t o  be ?Lamed t o  g ive  an appropr i a t e  amount 

of information. 

Correct choice of t h e  number of deaths t h a t  should h v e  been 

studied depends q o n  th ree  f ac to r s :  

i) . the c r i t i c a l  r e l a t i v e  r i s k  (r). This i s  t h e  s i z e  of r e l a t i v e  

death r a t e  one wlshes t o  be able t o  p i ck  up i f  it i n  f a c t  

e x i s t s .  Choosing a large value of r may m e a n  a small sample 

s i z e  but  will probably not lead to meaningful r e s u l t s  i f  pricr 

biological t e s t i n g  s q g e s t s  a smaller d i f f e r e n c e  Fn effect 

between the  c igaxe t t e s  being compared. E q u a l l y ,  choosinq' tao 

small a value of  r may not be s e n s i b l e ,  p a r t l y  because it may 

mean a sample size far t oo  large for o n e ' s  buCqet, S a r t l y  
2 

becnuse knowledge of very m a l l  d i f f e r e n c e s  nay n o t  be of much 

practical importance. 

ii) the  Type I error ( a ) .  T h i s  is the p r o b a b i l i t y  of a s i g n i f i c a n t  

difference being obse-ned when no d i f f e r e n c e  e x i s t s ,  i . e .  t h e  

p robab i l i t y  of a " fa l se -pos i t i ve" .  

equivalent t o  a 95% confidence l ave l  r e q u i r m e n t ,  but  lower c 

Camonly a i s  taken zt 0.05 ,  

values ,  which r equ i r e  l x g e r  sample s i z e s  may be preferred.  i n  

some cases. 



.. 
iii) the  Type 11 e r r o r  ( 8 ) .  This i s  t h e  p r o b a b i l i t y  of not observing 

the d i f f e r e n c e  as s i g n i f i c a n t  a t  t he  appropriate a-level given a 

r e l a t i v e  r i s k  of exac t ly  the c r i t i c a l  s i z e  exists, i . e .  t h e  

p r o b a b i l i t y  of a "false-negative" . Again decreasing 8 means 

increashq the sample s i z e .  

Table 1 illustrates t h e  total nmber of  deat.hs t h a t  have to  be 

observed i n  OUT t w o  group prospect ive study to have a 50% chance of 

picking up a r e l a t i v e  r i s k  of var ious s i z e s  with varying degrees of  

confidence. To have a 5 0 %  chance of picking up a r e l a t i v e  r i s k  of 

1:2 with 99% confidence,  for example, would need 6 0  observed deat..s 

( 2 0  expected  on c i g u e t t e  N I  40 on W .  

t o  90% of picking up these r e l a t i v e  r i s k s  the nmbers of deaths  

i n  Table I would have t o  be increased by a f a c t o r  of around 2 though 

this varies depending on a and r .  

Increasing the chance frcn 50% 

Now we may decide t h a t  w e  need to study a total of 4 0  dea ths ,  s a y ,  

i n  o u r  p a r t i c u l a r  circumstances i n  o u f  two groups combined. This 2oes 

n o t  t e l l  us  how many smokers of N and snokers of H w e  need t o  s tudy ,  

n o r  h o w  many people we have t o  interview a l t o g e t h e r  i n  o rde r  t o  get 

s u f f i c i e n t  smokers of t h e  chosen types of c i g a r e t t e .  To c a l c u l a t e  

the number of smokers of M and N w e  have t o  take into account t h e  

expected frequency of dea th  and the  years of observat ion.  

clearly result i n  a smaller  required i n i t i a l  sample (for a given 

l eng th  of fo l low-up)  fo r  a cOmmon cause of death such  as coronary 

hea r t  d i s e a s e  than fo r  a rare cancer.  Retrospect ive s t u d i e s I  i n  which 

the snoking h a b i t s  of people with the disease 3f i n t e r e s t  and of 

controls =e canpared, r e q u i r e  f a r  smaller sample s i z e s  than prospec t ive  

stuc?ies and, for r a r e r  d i s e a s e s I  a r e  o f t e n  t h e  only feasible way 5 5  

proceeding. 

T h i s  will 

To c a l c u l a t e  t he  number  of Feople to be i n t e r r i e u e d  i n i t i a l l y  CO 

g e t  s u f f i c i e n t  s o k e r s  of N and of M (asstzning no d i r ecc  method C ~ I ?  be 
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used t o  g e t  a t  smokers of p a r t i c u l a r  brands) o n e  needs t o  know the 

market p e n e t r a t i m  of these  tEes of c i g a r e t t e s .  For brands w i t h  

l o w  market p e n e u a t i o n  one nay have to  interview a ve-q  l a r g e  ncmber 

of the p p u l a t i o n  before cb ta in ing  s u f f i c i e n t  numbers of m o k e r s  for 

follow-up. 



Approximate total number of  deaths  t o  Se s tudied i n  a two group 
experiment i n  r e l a t i o n  t o  confidence l e v e l  (1 -1  and expected 
r e l a t i v e  risk ( r )  so as to have a 50% chance of observiag a 
s i g n i f i c a n t  d i f f e rence  

Confidence Expected Total deaths EXFeCted deeths  
in Level Relat ive Risk t o  be 

(1-a) (r  1 studied Group i Group 2 

6 .o 1 . 5  4 7.5 0.90 

16.3 8 . 1  

40.6 27 .1  

2 24 .4  

1.5 67 .7  

1.25 219.2 1 2 1  .a 97 .4  

0.95 

0.99 

8.6 . 2 . 1  

57.6 38.4  

1 7 2 .  a 138.3 

4 10.7 

2 34.6 

1 . 5  96 .O 

1.25 311.1 

23.1 11.5 

1 4 . 7  3.7 4 18.4 

59.7 39.8 19.9 2 

1.5 165.9 99.6 6 6 . 3  

298.5 238.9 1 . 2 5  537.4 



9. Biassing factors .* 

AS we have seen in  Section 7 ,  f a i l u r e  t o  take i n t o  account 

confounding variables may r e s u l t  i n  d biassed assessment of the 

r e l a t i v e  h e a l t h  e f f e c t  of t h e  types of c i g a r e t t e s  being cmpared .  

There  a r e  a number of o t h e r  types of -mten t i a l  5iassir.g factors which 

should be guarded aga ins t  when designing a stLldy. 

Retrospect ive s t u d i e s ,  because they depend more heavi ly  than 

prospective studies on memory  of a a s t  events,  a r e  p a r t i c u l a r l y  subject 

t o  b i a s .  A case disease which a f f e c t s  memory cannot be adequately 

s t u d i e d  by t h e  r e t r o s p e c t i v e  method (unless a c o n t r o l  d i s e a s e  can 

be chosen which affects memory t o  a s imi l a r  ex ten t )  as differences 

i n  recorded snaklng h a b i t s  between cases and c o n t r o l s  may r e f l e c t  

differences i n  memory as well as a f f e r e n c e s  i n  a c t u a l  smoking h b i t s .  

Bowever ,  although memory may cause error,  b i a s  s b u l d  n o t  r e s u l t  i f  

t h e  case disease does not  a f f e c t  rnemory and if t h e  c o n t r o l  groups 

a r e  canparable ln other ways. Where control groups a r e  n o t  f u l l y  

comparable, e .g .  where case in fo rna t ion  is obtained second-hand from 

r e l a t i v e s  and control information is obtained f i r s t - h a n d  from the  l i v i n g  

popu la t ion ,  doubts as t o  possible biss must e x i s t .  Hospital izzi t ion 

i t s e l f  m y  a f f e c t  memory, e s p e c i a l l y  i f  smoking 1s n o t  pe rmi t t ed  ii? 

h o s p i t a l ,  and for this reason hosp i t a l i zed  c o n t r o l s  are t o  be 
& 

preferred t o  non-hospitalized controls where the cases are h o s p i t a l  

Fn-patients. 

s t u d i e s  t o  ensure t h a t  no c o n t r o l s  a re  a c t u a l l y  s u f f e r i n g  from snokinq 

However care s b u l d  be taken i n  h o s p i t a l  case-control  

r e l a t e d  diseases .  Inclusion of such controls i n  t h e  f i n a l  control 

group can reduce the apparent e f f e c t  of smoking a;.d may b i a s  the  

comparison of c i g a r e t t e  types.  

Prospect ive s t u d i e s  can a l s o  Se subject  t o  b i a s ,  e s p e c i a l l y  when 

a long follow-up period is ifivolved and no determinat ion of saoking 

h a b i t s  is c a r r i e d  out a f t e r  the i n i t i a l  r ec rn i tmen t .  If one is 
- -  
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ccnnparirq a newer and an o lde r  type o f  c i g a r e t t e ,  Ft is probable chat 

many reporting to be smoking t h e  o l d e r  type a t  recruitment w i l l  have 

switched t o  the  newer tme during the follow-up period. I n  these 

c l r c m s t a n c e s  t h e r e  w i l l  be l e s s  d i f f e rence  i n  mor t a l i t y  seen between 

the  t w o  c i g a r e t t e  types than had no changes i n  hab i t  occurred durinq 

t h e  follow-up period. 

Other p o t e n t i a l  b i a s s i n g  f aczo r s  a r e  non-reswnse,  which is  much 

more of a problem Fn s tudies  involving mailed quest ionnalres  r a t h e r  

t han  in t e rv i ews ,  and Fncrmplete follow-up. If  some c h a r a c t e r i s t i c  more 

preva len t  i n  smokers of one of t h e  <ypes of c i g a r e t t e  afT r e c t s  these 

factors, bias may occur. 

it is in the comparison of smokers and non-smokers gene ra l ly ,  who 

differ markedly in so many ways. 

reporting of stoking habits and over-reporting of disease symptoms, 

which one uculd rot expect t o  bias to any marked e x t e n t  es t imates  of 

the relative risk of the two types of c i g a r e t t e s  being caupared, unless 

typical smokers o f  t h e  trJo types were very  d i f f e r e n t  i n  sane r e l evan t  

way. 

A pr ior i  this seems less of a problem than 

T h i s  c m e n t  also appl ies  t o  under- 

. .  

The sources of b i a s  l i s t e d  above are  by no  means t he  o n l y  ones 

t h a t  can Erise .  The Fn te re s t ed  reader is r e f e r r e d  t o  Sacket t  (1979) 

w h o  l ists 35 sources  t h a t  can a r i s e  i n  case-control s t u d i e s .  Suffice 

it to say that, provided c a r e  is taken i n  t h e  study design, t hese  

dangers can be minimised. 

>, 
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10. s t a t i s t i ca l  a n a l y s i s  

In the simplest  

N1 

N2 

1 Cigare t te  A 

2 Cigarette B 

10. i - 

- 

dl 1 N1 - dl 

d2 N2 - d2 

s i t u a t i o n  to ana lyse ,  one has a ?respective 

study i n  which two groups or' s ize  N and N r e s p e c t i v e l y ,  which a r e  

i d e n t i c a l  in respect of e v e r y t N n q  except  type o f  c i g a r e t r e  smoked, 

1 2 

a r e  followed up f o r  a r e l a t i v e l y  s h o r t  time pe r iod  during which 

d and d people d i e  of t h e  disease of i n t e r e s t .  The results of the 

study  can be laid o u t  i n  a 2 x 2 t a b l e  as below: 

1 2 

The proport ions dying i n  t h e  t w o  groups can be compared u s i n q  

the s t a t i s t i c  

which,  under t h e  null hypo thes i s  of no d i f f e r e n c e  between t h e . .  

t reatments ,  is approximately d i s t r i b u t e d  as  a chi-squared s t a t i s t i c  

on 1 degree of freedom. For small nurnbers of deaths an exacIiJsiqnif:csnce 

t e s t  can be c a l c u l a t e d  t o  g i v e  g r e a t e r  p rec i s ion .  

An i n d i c a t o r  of the magnitude of the relat ive e f f e c t  of t he  two 

groups is given by t h e  r e l a t i v e  r i s k  es t ima to r  

i.e. t he  r a t i o  of t he  proportion dyixq ir? one group t o  t h a t  dying i n  

the other. This e s u m a t o r  c m  c l e a r l y  be r ewr i t t en  as 

r = d1'd2. 

N1"2 
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and, provided dl and d2 are small compared with N1 and N2, Lt can 

be very re11 approximated by 

i . e .  the r e l a t i v e  number of A t o  B smokers amongst decedents divided 

by the  r e l a t ive  number amongst surv ivors .  This is the b a s i s  of 

estimation of relative r i sk  i n  the r e t r o s p e c t i v e  s tudy  by the "cross-  

product rat io",  for r can again be rewri t ten  as  

i . e .  the r a t i o  of the product of the numbers i n  one diagonal t o  the 

product of the numbers in  the o t h e r  d i a g o n a l .  An ident i ca l  c h i -  

squared t e s t  t o  t h a t  above can be used t o  t e s t  whether r d i f f e r s  

significantly from unity,  i .e. whether a s i g n i f i c a n t  assoc ia t ion  exists. 

A Mrnenhat d i f f e r e n t  analysis is apprapriate i n  t h e  matched pair 

case-control study. E e r e  the data are again laid out as  a 2 x 2 

table, but i n  a slightly d i f f e r e n t  uay, each number i n  the t a b l e  

representing a paFr rather than an iadfvidual person, a s  follows: 

Cases 

Cigarette A Cigare t te  a 

Cigarette A 
Controls 

I x3 

Cigarette B 4 X 

Bere the correct  estimate o f  r e l a t i v e  r i s k  (of A t o  3) is 

i.e. the r a t i o  of t ne  number of p a i r s  i n  which cases  smoke A 2nd 

controls  smoke B t o  :he nuber in w h i c h  cases srnoke 3 afid controls 

smoke A .  Significance of t h i s  r a t i o  c a n  be r e s t e d  by t h e  s t a t i s t i c  
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(x3  - x 2  - 1) 
2 

Y =  

again approximately chi-squared d i s t r i b u t e d  on 1 degree of  freedom. 

Note t h a t  the e s t i m a t e  of r e l a t i v e  r i s k  obtained taking matching into 

account d i f f e r s  f r o m  t h a t  which would be obtained i f  s a t c N n g  were 

ignored, i. e .  

In the more general case, however, one cannot  assume t h a t  the 

tu0 groups being ccmpared aze l d e n t l c a l  i n  a l l  o t h e r  respects but 

type of c i g a r e t t e  smoked, and one must t ry  t o  assess t h e  a s s o c i a t i o n  

between type of c i g a r e t t e  and disease of i n t e r e s t  i n  t he  g e s e n c e  of 

confoundirq variables .  To i l l u s t r a t e  t he  dangers  involved ignoring 

confounding v a r i a b l e s ,  consider  a h y p o t h e t i c a l  study i n  which smokers 

of c i g a r e t t e  A have t w i c e  t h e  r i s k  of dying of smckers of c i g a r e t t e  B 

and in which people i n  lower social  c l a s s e s  have t h r e e  t imes t h e  r i s k  

of people i n  higher s o c i a l  classes. if t h e  data were as follows 

(and no o t h e r  confounding f a c t o r s  were involved) cne 

was an assoc ia t ion  between c l a s s  and c i g a r e t t e  type, 

follows: 

Social Class C i g a r e t t e  A t  Risk Deceden t s  

Lower A loo0 6 

Lower 9 So00 15 

Eigher A 

Higher B 

Tota l  A 

T o t a l  B 

5000 10 

loo0 1 
bcco 16 

60cO 16 

might, i f  there 

have d a t a  as 

3 

3 . 7 5  

3 . 7 s  

H e r e  we see t h a t ,  though Fn each social c lass  a o k e r s  of A have 

Clearly had twice the  r i s k  of B ,  o v e r a l l  t h e i r  risks a re  i d e n t i c a l .  

one ignored soc ia l  c l a s s  i n  t h e  a n a l y s i s ,  an i n c o r r e c t  conclusion 

reqardinq c i g a r e t t e  type would have Seen reached. 
. .  



Various s t a t i s t i c a l  methods have been sllggesred to at tempt  to 

assess s ign i f i cance  of the e f f e c t  of one v a r i a b l e  (here  c i g a r e t t e  

type) after "adjust ing" o r  "stanclardising" f o r  o t h e r s  (he re  t h e  

confounding v a r i a b l e s ) .  One popular and use fu l  n e t h c d  Is t h a t  proposed 

by m t e l  and Haenszel (1959). In this method the data a r e  " s t r a t i f i e d "  

i n t o  n 2 x 2 t a b l e s  by l e v e l s  o f  the confounding v a r i a b l e s .  For 

example, if  one wished t o  a d j u s t  for, say,  4 l e v e l s  o f  age (35 -44 ,  

45-54, 55-64, 6 5 - 7 4 ] ,  2 levels  of race (whi te ,  non-whice) and t h e  

2 sexes one could form 16 2 x 2 tables, each t a b l e  cons i s t ing  only of 

people in a p a r t i c u l a r  one of the 16(2 x 2 x 4 )  age/race/sex 

categories (or s t r a t a ) .  Within each stratum one would canpare t h e  

"observed" number of deaths i n  the t w o  groups wi th  t h a t  "expected" 

on the null hypothesis based on the r e l a t i v e  numbers a t  risk i n  the 

two groups. The observed and expected numbers a r e  then summed over 

all t h e  tables t o  fonn total observeds and total expecteds. 

s ign i f i cance  of t h e  d i f f e r e n c e  between t h e  t o t a l  obse,-ved and t o t a l  

The 

expected numbers can Se t e s t e d  by a chi-squared s t a t i s t i c  as descr ibed 

by t.Ia.nte1 and Haenszel. An approximate estimate of r e l a t ive  r i s k  

can be obtained by the r a t i o  of the to ta l  obse-rved t o  t o t a l  expected 

ratios for the t w o  c i g a r e t t e s .  D e a n  e t  a1 (1977) describe dn a i t s r n a t i v e  

method involving more computing cr' c a l c u l a t i n g  an o v e r a l l  r e l a t i v e  

r i s k  from n 2 x 2 tables which i s  more accurate. The method also tes ts  

-- 2 

.. - -. 
if fndividual  r e l a t i v e  r i s k  estimates from each table d i f f e r  s i g n i f i c a n t l y .  

Suitable  confounding variables t o  i nc lude  i n  an a n a l y s i s  a r e  

those vhich ure r e l a t e d  t o  both smoking h a b i t s  and d i s e a s e .  Ycwever 

care should be taken n o t  to overmatch by incluciing variables x h i c h  are 

a result of smoking h a b i t s  or of  t h e  disease .  The a s s o c i a t i o n  b e w e e n  

m o k i q  and lung cancer would, for exaxaple, be much reduced i f  it was 

calculated ad jus t ing  for p e s e n c e  o r  absence o f  n i c o t i n e  szaized 

fingers o r  of p e r s i s t e n t  cough. 
. .  

The  s t r a t i z i c a t i o n  gethod of analysis 

. .  . , . . . . . ___  .- .- . .  
~ . ... .. ----. . -_. ..- - -  -- . 



has the disadvantage compared w i t h  c e r t a i n  mul t ivwr ia te  nethods 

( requi r ing  ex tens ive  canputL!g) t h a t  it cannot cope with too many 

var i ab le s  a t  once a s  numbers i n  t he  s t r a t a  m u s t  not  become too small. 

( I f  any 2 x 2 table for a s t r a t a  has a zero r c w  or column sun i ts  

information is l o s t ) .  However i n  p r a c t i c e  an adequate conclusion 

can be reached by carrying O u t  s epa ra t e  ana lyses  wirh d i f f e r e n t  

ccmbinatlons of CO-factors ( s e e  Dean e t  a1 (1977) f o r  examples) . -- 
The idea of stratification can  also be used to  assist i n  ana lys i s  

of prospective studies when the follow-up pe r iod  is long. Ignoring 

-e o f  death can lead  to  a biassed r e l a t i v e  risk e s t i m a t e ,  

especially when a s u b s t a n t i a l  p ropor t ion  of t h e  t o t a l  populat ion d i e  

and death rates from causes n o t  of i n t e r e s t  d i f f e r  between t h e  two 

groups. Though o the r  techniques a r e  a v a i l a b l e ,  a simple method is t o  

divide t h e  follow-up per iod  i n t o  shorter per iods  (or time s t r a t a )  and, 

with in  each per iod  t o  form 2 x 2 t a b l e ( s )  based on numbers alive a t  

the beginning of t he  per iod and numbers dying w i t h n  t h e  per iod .  

The above techniques of a n a l y s i s  of non-matched s t u d i e s  can 

a l l  be carried o u t  u s i r q  a computer “epidemiologica l  package” prcqrm 

developed by the  Tobacco Research Council, which a l s o  dea l s  w i t h  t he  

s i t u a t i o n  of more than 2 groups where the  techniques of ana lys i s  a re  very 

similar. Deta i l s  of t h i s  package a r e  a v a i l a b l e  on request .  
_._ 

One p i n t  worth makinq reqarding s t a t i s t i c a l  a n a l y s i s  Of large 

prospective stud ies  with mul t ip l e  confounding variables is that 

computing time can be vastly reduced and t h e  accuracy of Lhe answer 

scarcely affected by ana1ysir.g the  stlrdy as a r e t r o s p e c t i v e  study, 

using data on a l l  those who died of t h e  d i s e a s e  of i n t e r e s t  and on 

only some of t hese  who d i d  not. The va r i ance  of t h e  r e l a t i v e  risk 

es t imate  is approximately r e l a t e d  t o  t h e  express ion  2 f -  where N 

and N2 are  t h e  size of the  =WO s e i e c t e d  groups .  Given N ,  , the  n d e z  

dying of  the &isease of i n t e r e s t ,  is  f i x e d  i t  can Se shown L!at  zhoosing 

N 

1 1 * 

1 N1 N2 

. .  - 

much Larger than about 4Nl l e a d s  t o  l i t t l e  decrease  Fr. v a r i ance ,  2 



I 

i.e. to little increase i n  ? r e c i s i o n .  

Methods for analysis of matched p a i r  case-control studies to 

ad just  for confounding variabLes have also become available i n  recent 

y e a r s  but insufficient experience.  has been gaified so f a r  .af a l l  the 

advantages and disadvantages.  One promising m e t b d  appears to be 

that desa ibed  by Holford, White and Kelsey (19781. 



. .  
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11. Time - 
A general problem of studying the r o l e  of d. f a c t o r  in a chronic 

d i sease  is that  one needs a Lifetime t o  &o it p rope r ly .  F i l t e r  

c i g a r e t t e s  have had a s u b s t a n t i a l  share  o f  the U.K. market €or over  

15 years  and t he re  is considerable  evidence suggestinq they have a 

rnzuked advantage over plain c l q a r e t t e s  i n  respect  of the deseases  

most strongly r e l a t e d  t o  smoking. However, even now, one cannot be 

absolutely certain that l i fe t ime f i l t e r  c i g a r e t t e  smokers enjoy an 

advantage over l i f e t i m e  p l a h  smokers. Studies  of lung cancer r a t e s  

by age at star t ing t o  smoke demonstrate a g r e a t l y  increased risk in 

smokers starting younger suggest ing e f f c c t s  of s m k i n q  in e a t l y  l i f e  

are important. As very  few dea ths  have occurred i n  those smoking 

f i l t s r  c i g a r e t t e s  i n  e a r l y  l i f e ,  it is  c l e a r  t h a t  no f i n a l  answer nas 

yet been reached. 

When a manufacturer is consider ing f u r t h e r  changes i n  c i g a r e t t e s  

with t h e  aFm of reducing h e a l t h  e f f e c t s ,  i t  F3 clear, on t h e  o t h e r  

hand, that he cannot w a i t  so long.  For a number of reasons he may 

decide he w a n t s  information on t h e  canparison of two c i g a r e t t e  types 

befo re  a given t ime, and w i l l  be s a t i s f i e d  with 

a v a i l a b l e  then. 

The type of study t h a t  Fs appropr i a t e  w i l l  

available. I f  a very quick answer i s  required, 

canparison of a new c igare t te  type with another 

have to  be based on obse rva t ions  of symptans or  

t h e  best information 

2, 

depe?d on t h e  time 

say i n  a y e a r  or t w o ,  

one w i l l  of n e c e s s i t y  

c l i n i c a l  measurements. 

As i t  is unlikely any new c i g a r e t t e  t ' - e  would a t t a i n  a reasonzble  

market share i n  so s h o r t  a t i ne ,  i t  may be necessary t o  carry OUI: dn 

experimental  study on vo lun tee r s  i n  which t h e  c i g a r e t t z s  a r e  provicied 

free. The r e s u l t s  xiay n o t  be af much gene ra l  a p p l i c a b i l i t y  t o  t h e  

o v e r a l l  Goking  and h e a l t h  ?rcblm bu t  sane ccmparisons caul6 Se 

made i n  t h i s  way. 
.. 
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If intermediate time is available, say up to 5 CO 8 years, it 

would probably be more practical t o  arrange a r e t r o s p e c t i v e  study 

towards the end of the period than a prospective study, t o  avoid the 

larpe numbers that would have t o  be questioned initially for  s u f f i c i e n t  

deaths to result.  

For a longer time, a prospect ive study is a more viable proposi t ion.  

. f f  designed properly it should produce adequate dea ths  eventua l ly  and 

still enable interim cwparisons t o  be made. 

expected difference i n  health e f f e c t  would be picked up e a r l i e r  than 

the anticipated date, an advantage over restricting oneself  t o  only  

doing a r e t rospec t ive  study at one - p i n t  in time when no ear l ie r  

information would be gained. 

A much larger than 

. =  



L L .  l. - 

12. c o s t  - 
I t  goes without saying t h a t  cost cons ide ra t ions  cane i n t o  the 

design of any study.  Some a s p f c t s  of c o s t  a r e  considered below, 

toqether  with c m n e n t s ,  where r e l e v a n t ,  on how r e t rospecc ive  and 

prospective s tud ie s  canpare as regards  t h e s e  a s p e c t s .  

Sample size has a s u b s t a n t i a l  e f f e c t  on c o s t .  As t h i s  is 

commonly 10 to  2 0  t imes l a r g e r  i n  p rospec t ive  s t u d i e s  than i n  

re t rospec t ive  studies,  r e t r o s p e c t i v e  s t u d i e s  have a great#' advantage 

here. 

N u m b e r  of approaches per  sub jec t  is a l s o  impor tmt .  I n  

retrospective studies, one ques t io rma i re  p e r  s u b j e c t  is  normally 

canpleted. IA prospec t ive  stud ies  of reasonable  du ra t ion ,  each 

subject  i s  normally approached a t  r e g u l a r  i n t e r v a l s  of say 2 t o  6 

y e a r s .  

Type  of approach is another f a c t o r .  I n  r e t z o s p e c t i v e  s t u d i e s ,  

as either ill people o r  r e c e n t l y  bereavea spouses are o f t e n  involved 

w h o  would n o t  be expected t o  answer mailed q u e s t i o n n a i r e s ,  a t r a i n e d  

interviewes is usually necessary t o  ask t h e  quest ions ' .  For prospec t ive  

studies, espec ia l ly  for second or  l a t e r  approaches where t h e  sub jec t  

may have beesi' "sold" on the  idea of t he  study, m a i l e d  ques t ionna i r e s  

are more feasible and represent a considerable c o s t  saving.  

. J> 

It is also worth poin t ing  out that i n  many s i t u a t i o n s  number of 

quest ions per in te rv iew has very little effect on t o t a l  c o s t .  

t r a s t e d  with the  time taken t o  f i n d  t h e  s u b j e c t  and in+,-oduce oneself 

and the cost of g e t t i n g  t o  the  g l a c e  of in t a , r l ew ,  arL e x t r a  10 sr 2 0  

a i n u t e s  interviewing may have only f a i z l y  small cost h p l i c a t i c n s .  

Con- 

Studies  i n  which c l i n i c a l  neas l l r sne r t s  zzr; c,a Se nade, ir:Jolvinq 

perhaps measurement of lcng f l l n n i o n  or che caxrying o u t  of blood 

detenninat ians  of ssoke c s m p n e n t s ,  a r e  more expensive than  s iaple  

interview o r  ques t ionna i r e  s t u d i e s  though t h e  c o s t s  depend very nuch 
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.on what is measured. Freezing blood sample5 and o n l y  carrying o u t  Che 

expensive chemistry an those who die and on 3 similar number of controls, 

rather than on t h e  whole s a r n p l ~ ,  is a good cost-saving trick worth 

remeaberinq. 

Costs of follow-up in prospec t ive  s t u d i e s  can be d s u b s t a n t i a l  

factor, but this is l i k e l y  to vary markedly from country t o  muntry. 

Prospective s t u d i e s  can be vFrtually ruled out i n  countries that do 

n o t  have sQpe system (such as the N . H . S .  Central Register Li Southport, 

England) already s e t  up which enables one t o  t e l l  e a s i l y  whether a 

sta ted  person has died o r  n o t ,  and can be s i m p l i f i e d  in coun t r i e s  

whare everyone has an identification number. Costs  of  t r a c i n g  people  

can often be minimized by selecting sane s p e c i a l  group with i t s  own 

records, such a s  f o r  example employees of a firm wi th  its own pension 

scheme, l i f e  assurance policy holders or, as noted before, i n  the case 

of B r i t a i n ,  doctors, where a directory of  addresses is kept i n  any case. 

Linking in with other  studies can be a cons ide rab le  c o s t  saving 

feature. 

carried aut i n  people at tending for r o u t i n e  h e a l t h  check-ups. 

Prospect ive s t u d i e s  of smoking and m o r t a l i t y  have been 

Data 

on symptan prevalence and clinical measurements will be recorded in 

any case and in these circumstances all that is requFred ffiay be to 
2 > 

. organise that  everyone attending ccmpletes an additional se l f -  

completion questionnaire. Non-response is hardly a problem Fn such a 

a i tuat ian .  

?rovis icn  of f r e e  c i g a r e t t e s  is a ve,y s u b s t a n t i a l  ex-, +,a cost 

item, even nhen t h e  Gove-nment can be persuaeed n o t  t a  levy tax (cot 

t h e  case fn t he  U.X.) .  Normally it is only ecofiomizally f e a s i j l e  tc 

supply c i g a r e t t e s  t o  a f e w  hundred people  for zt n05t  3 year 3f t:cc. 

X f u l l  prospective study of 10,GCQ n c o k e r s  o f  each of tm types O f  

c i g a r e t t e s  supplied free, and t h i s  is a s m a l l i s h  2 rospec t ive  s a i d y ,  

would i n  the U.K. cost a t  l eas t  E5 m i l l i o n  a yea r  €or c iGare t t c s .  

. *  



Costs Of data processing, s t a t i s t i c a l  ana lys i s  and study 

organisa t ion  should n o t  be overlooked. d t h o u g h  s t a t i s t i c a l  a n a l y s i s  

can &e r e l a t i v e l y  easy i n  rafidomized studies, i n  the more normally 

encountered observat ional  studies, considerahle ccmputing may have t o  

be carried out t o  d isen tangle  the effect of  smoking, d i sease  and the  

numerous assoc ia t ed  factors i t  is necessary to study. 

One point should be made i n  contrast ing ccscs of prospec t ive  and 

r e t r o s p e c t i v e  studies. Xetrospective s t u d i e s  give information a t  one 

point in t ime only w h f l s t  prospect ive s t u d i e s  can g i v e  information 

continuously, if  an appropr ia te  death monitoring s y s t a  is set up.  

Thus, if one wants t o  monitor t h e  effects of  d i f f e r e n t  types of 

cigarettes in general on h e a l t h  over a 2 0  y e a r  gerlod, t h e  choice 

may n o t  be sa much between one prospect ive and one r e t r o s p e c t i v e  study 

but between one prospectfve study and perhaps fcur r e t r o s p e c t i v e  

studies at 5 year internals. 

. .  
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13. Personnel requi red  

I t  is appropriate  to have a m e d i c a l  d i r e c t o r  f o r  any study to  

be c a r r i e d  out .  Eis func t icn  w i l l  be twofold. Firstly, he w i l l  be 

needed t o  l i a i s e  w i t h  hosp i t a l  and o ther  +ut.horities i n  situations 

where a medically q u a l i f i e d  person has a g r e a t e r  chance of persuading 

t h e m  to co-operate. Examples of where he would be needed a r e  i n  

a)  obta in ing  permission f o r  interviewers  t o  be allowed i n t o  

hospitals 

b) obta in ing  permission f o r  local death records t o  be searched and 

next-of-kin interviewed 

c )  providing a u t h o r i t i e s  i n  c h a g e  of na t iona l  death r e g i s t e r s  to 

"tag" a i lst  of names and r e p o n  back when death occurs 

d) persuading an organisa t ion  carrying o u t  medical check-ups t o  

allow a ques t ionnai re  t o  be given t o  t h e i r  c l i e n t s .  

The second func t ion  will be t o  a c t  as a ' f ron t  man" f o r  p u b l i c  

r e l a t i o n s  purposes. If a study has to be r e f e r r e t  t o  pub l i c ly  i t  

comes over b e t t e r  as being c a r r i e d  o u t  by Doctor X ,  r a t h e r  than by 

say, - company Y .  This is  important i f  saneone being ques t ioned  

suspec t s  s o m e  u l t e r i o r  motive behind the study o r  takes offence  (as i s  

a risk in next-of-kin interviewing)  and demands t o  kncw who is 

responsible f o r  t k s  study. 
22 

It vill be appropr ia te  f o r  t he  medical d i r e c t o r  to be brought in 

at an early  s t age  as soon as the broad idea  of what is t o  be done 

emerges. A medicai , d i r ec to r  w l l l  he of  more value i f  he can really 

f e e l  it is "his" study,  and f o r  t.hat reason he must ce able tc have 

some say in the  design of the s tudy.  Clearly t he  medical d i r e c t o r  

w i l l  i d e a l l y  be experienced i n  e p i d a i o l c g i c a l  m a t t e r s .  

The o t h e r  e s s e n t i a l  main person f o r  any szudy is a s t a t i s t i c i a n ,  

aga in  p r e f e r b l y  experienced i n  epidemiological ma t t e r s .  A s  f o r  t he  

medical d i r e c t o r  he should Se brought i n  a t  t!!e design stage where 

.. 

h i s  edvice on  SIC^ t echn ica l  m a t t e r s  as  sample s i z e  2etermination 

w i l l  be very u s e f i l l .  

- -__ _ _  



Large s t u d i e s  may r e q d x e  the involvement of  more than one 

s t a t i s t i c i a n  or other medically q u a l i f i e d  a s s i s r a n t s  . 
It rnay be appropriate  t o  employ i n t e rv i ewers  fu l l - t ime  i n  some 

c i rcuns tznces ,  fo r  example i n  a large s c a l e  prospec t ive  study wit!! 

mult ip le  in te rv iews  per subject and a time-phased interviewinq scheme. 

Generally however, i t  will be b e t t e r  t o  employ scme sort of market 

research  agency with  experience i n  h e a l t h  r e l a t e d  pmjects.  Where, 

however, the medical d i r ec to r  is Professor of a Un ive r s i ty  Departnent 

w i t h  experience in such studies ,  t h e r e  may i n  f a c t  already be 

in te rv iewers  on t h e  payrol l  of his Department which rnay so lve  the  

problem. 

Data-processors a r e  c e r t a i n  t o  be requires. S i m i l a r  cons ide ra t ions  

to  in te rv iewers  apply as t o  whether one should employ them spec ia l ly ,  

use agencies  or use data  processors a l r eady  a v a i l a b l e  from o the r  

souxces. 

. .  



. .  

14.  Prepara t ion  of pro tocols  

Having considered t h e  various a l t e r n a t i v e s  a v a i l a b l e  (this 

consideratian should include d review of the  r e l e v a n t  l i t e r a t u r e  

a v a i l a b l e )  and decided on d g e n e r a l  plan for  the study, an e s s e n t i a l  

step is the prepara t ion  i n  wr i t i ng  of a s tudy p ro toco l .  

T h i s  serves th ree  major purposes.  F i r s t l y ,  wnen wr i t ing  the  

protocol, possible d e f i c i e n c i e s  in  t h e  s tudy  des ign  become e a s i e r  t o  

recognize and correct when the plan is p u t  down c i e a r l y  on paper than 

when it  is held only  fn the mind. Secondly,  the pro tocol  can be 

studied by anyone whose advice is  des i r ed  o r  whose spproval is r equ i r ed .  

Th i rd ly ,  t he  protocol Cons t i t u t e s  a-permanent record  t h a t  can be . 

- 

referred t o  subsequently,  ensuring t h a t  t h e  methods do no t  change 

*-ecessarily during the study.  

1. 

2 .  

3 .  

4 .  

5 .  

The protocol  should a t  l e a s t  include t h e  following elenents 

The ob jec t ives  of t h e  study and t h e  p r e c i s e  ques t ions  that are 

to be answered. 

Background and s i g n i f i c a n c e  of t h e  s tudy .  

c l e a r  w h a t  is known and why the  proposed s tudy i s .wor thwhi l e .  

Methods. T h i s  s b u l d  inc lude  s e l e c t i o n  of  t h e  subjec ts , , ’ sample  

size, data t o  Se c o l l e c t e d ,  metbd of collection, criteria for  

d iagnos is  of diseases and presence of c h a r a c t e r i s t i c s  to be 

studied, data ana lys f s  methods (preferably w i t h  sane sample 

blank tables showing h o w  the data w i l l  be organized)  and plans 

fo r  safeguarding t h e  r i g h t s  and welfare o f  t h e  subjects t o g e t h e r  

with an explmation of the method of obtainif ig  their  informed 

consent  (if .needed) . 
An approximate t h e  schedule .  

A budget, toge ther  wi th  e x p l m a t i o n  o f  any 2ersonnel End o t h e r  

C C S ~ S  who2e requirement is n c t  obvious. 

This  should make 

/ 



When the protocol  has been written, it is w i s e  t o  seek 

consultation before proceeding any further. Many _ w t e n t i a l  

w i l l  be quickly seen by knowledqeable persons reviewing the  

expert 

pob lems  

grotoco 1 

and discuss ing  the  proposed research. Eventual ly  a f i n a l  p m t o c o l  

w i l l  be pepared.  Thi s  can be used fo r  p r e s e n t a t i c n  t a  those a u t h o r i t i e s ,  

such as hospi ta l  a d n i n i s t r a t o r s ,  n b s e  co-opera t ion  w i l l  be needed 

f o r  carry- o u t  t h e  s tudy.  If w e l l  laid o u t  t h e  p ro toco l  can also 

be used almost verbatim a s  part of che f i n a l  report or paper for 

publication describing the results o f  t h e  s tudy.  



.. , .  

1s. Questionnaire desiqn and content  

The data  to be c o l l e c t e d ,  whether by in te rv iew,  se l f -canple t ion  

quast ionnaixe fran labcratory t e s t s ,  fran death records, or  however, 

must be recorded i n  a systematic and. orde r ly  manner. Usually standard 

forms will have t o  be used, t he  preparat ion of which should be given 

careful cons idera t ion .  Assuming canputers a r e  t o  be used i n  the  

, analys is  of t h e  data, t he  format for recording data should meet the 

reqyirements of these devices and the  advice of data processing 

personnel should be sought before drawing up t h e  form. The format 

should allow a l l  poss ib l e  answers t o  be coded. I n  p a r t i c u l a r  various 

forms of negat ive  answer should be allowed f o r .  I t  can be important 

t o  d i s t i n g u i s h  those who should have answered t h e  ques t ion  b u t  d id  

n o t  know the answer, those w h  s b u l d  have answered but  fo rgo t  t o  o r  

those w b  should n o t  have answered the  question a t  a l l .  

possible alternative answers should be assigned numeric  codes so t h a t  

the appropriate a n s w e r  is then ringed and can be punched d i r e c t l y .  

Where 

In principle  fonns should be as c l e a r  as possible t o  minimize 

error ln completion. 

can have moderately complex routing Fnstructions (e.g. if subj'ect 

Although questionnaires ccmpleted.'by in te rv iewers  

answers "yes" go to ques t ion  71,  a s  the i n t e rv i ewers  w i l l  have been 

trained and w i l l  ask the questions many t imes,  ques t ionna i r e s  for 
1 

self-canpletion should, where poss ib le ,  be designed so t h a t  all t he  

ques t ions  are answered sequen t i a l ly .  Where this is n o t  pss lb le ,  it 

is  sometimes d good idea t o  use d i f f e r e n t  coloured gaper  t o  d i s t i n q u i s h  

groups of ques t ions  t o  be answered only by i e r t a i n  respondents .  Self- 

completion ques t ionna i r e s  will also tend t o  Se shor te r  t h a n  those 

a d i n i s t e r e a  by in t e rv i ewers ,  long ones tending to  enccuraae non- 

response.  

Where p o s s i b l e  ques t ions  about a p a r t i m l a r  s u b j e c t  should be 
. *  

s tandard  ones csed by o t h e r  researchers. I n  sane c a s e s ,  e . g .  for  

respiratory and card iovascuiar  symptcm prevalences , z e d i c a l  a u t h o r i t i e s  



.. 

such as the a r i t i s h  Medical Research C3-mcil can supply standard 

ques t ions .  I t  is s u r p r i s i n g ,  but very w e l l  docmented, h o w  minor 

changes in wordlng can have a very major e f f e c t  i n  response t o  the 

ques t ion .  

Basic information t o  be recorded i n  any epidemiological study 

where smoklng data are needed include: 

i) Whether t h e  subject is a cur ren t  or ex-smoker of manufactured 

c i g a r e t t e s  t oge the r  w i t h  t he  n u m k r  smoked and when he gave up 

(if ex-smoker) 

ii) Whether, f o r  c u r r e n t  smokers, p ipes ,  c i g a r s  and/or hand-rolled 

c i g a r e t t e s  a r e  moked a d d i t i o n a l l y  and 

iii) Age at s t a r t i n g  t o  smoke. 

I t  can also be use fu l  t o  ask quest ions oi l  

iv) Level of smoking of pipes ,  c i g a r s  and hand-rolled 

G) Ex-smoking of pipes ,  c i g a r s  and hand-rolled 

vi) ‘Depth of i n h a l a t i o n  (separately for type of  smokinq m a t e r i a l )  and 

viL) Butt length of manufactured c i g a r e t t e s  smoked. 

In coun t r i e s  such as India, information about o t h e r  types of . .  

smoking material w i l l  clearly need t o  be co l l ec t ed  also. . .  

The exact . .  way in which information about  type of c i g a r e t t e  w i l l  

need to be collected depends on the p r e c i s e  o b j e c t i v e s  of th&2study. 

I f  the ccmparison is of f i l t e r  and p l a i n  c i g a r e t t e s ,  or same clearly 

d i s t i n g u i s h a b l e  property which t h e  sub jec t  can recognize, ques t ions  

can, perhaps,  be r e s t r i c t e d  t o  which type the  suSject is smcking 

currently and when and i f  t he  subject switched types.  I f  the 

comparison i s  more s u b t l e ,  e .g .  of brands with d i f f e r i n g  ta r  y i e l d s ,  

it w i l l  be necessary t o  ask ques t ions  about a c t u a l  Srands Smoked, and 

c a l c u l a t e  t h e  t a r  a t  the e n a l y s i s  szage. I n  coun t r i e s  where braads 

with similar names zrs 3n t h e  s n r k e t  care should be LaXer. t o  avoid 

confusion.  If the ques t ionna i r e  is self-ccmpleti.cn, :?.e subjecz  
. +  

s h u l d  Se given a l i s t  cf a l l  Khe brands with m o r e  than a s ir . iaa l  market 

http://self-ccmpleti.cn
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shace and be t o l d  t o  r ing  the  appropriate  one. If given by an 

in te rv iewer ,  t h e  interviewer shauld have a l ist  ava i l ab le  for easy 

reference. 

I t  is o f t e n  a good idea i n  smoking s t u d i e s ,  e spec ia l ly  those 

involving type of c i g a r e t t e ,  t o  try t o  bu i ld  cp a snokinq h i s to ry  o f  

t h e  s u b j e c t  in respec t  of brand and mount smoked a t  var ious poin ts  

in the. More of t h e , q u e s t i o n s  should r e l a t e  t o  more recent  experience 

than t h a t  long p a s t  as small changes i n  hab i t  many years acjo =e 

likely t o  be f o r g o t t e n . .  Anyway they a r e  n o t  so r e l evan t  i f  one of 

t h e  types of c i g a r e t t e  being compared is  a r e l a t i v e l y  new in t roduct ion .  

When questioning p a t i e n t s  in hosp i t a l  i t  is i n  f a c t  no t  really 

uorth asking MY questions r e l e v a n t  to smok$nq a t  t h a t  p a r t i c u l a r  tine. 

Questions on "current" habits stYjULd be asked relevant t o  t h e  time 

before  they went i n t o  hospital. I n  f a c t ,  to make responses comparable 

and t o  minfmfze t h e  problen o f ,  fo r  example, lung czncer p a t i e n t s  

g iv ing  up snokiaq due t o  t h e i s  disease, "cu r ren t "  h a b i t  ques t ions  might 

better be r e l a t e d  t o  one year ,  say,  before  the time of interview.  

Precisely what ques t ions  regarding poss ib l e  confo.unding va r i ab le s  

should be asked depends on the d i seases  being inves.tiqated and on the  

h a b i t s  preva i l lng  i n  the  country t h e  study is tak ing  p lace  i n .  

Appendix A is a copy of a ques t ionnai re  used in d h o s p i t a l  &se-control  

s tudy of type of c i g a r e t t e  and four snoking-associated d i seases  ( l U %  

cancer I  cbronfc bronch i t i s ,  ischaemic h e a r t  disease and s t roke )  being 

carried out by Prof. M.R. Alderson in England. I t  includes ques t ions  

on all those factors t h a t  it was k h o q h t  might be r e i a t e d  b t h  t o  

snoking habits and t h e  diseases being s tud ied  and which it was fsasik.de 

t o  get answers to i n  t h e  study s e t  up. The design of snoking history 

questions c m  also be seen from this ques t iormai re .  

. _ _  ._ . . .. . - . - _. , . . 

http://fsasik.de


16. Some other p r a c t i c a l  considerat ions 

Spec ia l  condit ions local t o  where t..e study is to be c a r r i e d  

o u t  can a f f e c t  the type of study t h a t  i s  poss ib l e .  

I n  t h e  U .S .A. ," f o r  example , interviews by telephone are ?oss iS le  

without undue bias a s  virtually everyone is on the t e lephone ,  b u r  inter- 

views a t  home can be ruled out  in some areas a t  least due to risk to 

l i f e  o r  l i m b  of the interviewer.  

Prospec t ive  s t u d i e s  can be ruled o u t  if no death record  system 

is available or too l a rge  a proport ion of the populat ion migra te .  

They c m  be easier, on the  o the r  hand, in countz ies  where a personal  

i d e n t i f i c a t i o n  number is used and death record-s are adequate.  

Se l f -canple t ion  interviews aze no t  prac t ica l .  i n  under-developed 

coun t r i e s  where a subs t an t i a l  proportion of t h e  populat ion cannot read ,  

or  where the psta l  se rv ice  is inadequate. 

I t  should be remembered a l so  t h a t  s e n s i b l e  infozination cannot  

usually be c o l l e e e d  at a l l  r e l i a b l y  or7 i l l e g a l  a c t i v i t i e s .  Opium 

taking i n  Iran, f o r  ins tance ,  may be extremely prevalent, but is  also 

punishable  by death so, a s  a r ecen t  s tudy found t o  its' &t, it  can be 

r a t h e r  d i f f i c u l t  to g e t  accura te  answers. 

was made was t h a t  the study xas planned ir! an " ivo ry  t o w E r " ~ i t u a t i o n  

One reason "hy t h i s  a t tempt  

i n  an office many thousands of  mi les  frcm I r a n .  

su re  someone on the group s e t t i n g  up t h e  study is familiar with  t h e  

countxy where it is t o  t ake  p lace .  

I t  is inprtant to  be 
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17. Possible study designs w i t h  c o s t s  

In t h i s  s e c t i o n  w e  at tempt  t o  i l l u s t r a t e  t h e  order of c o s t s  

associated with two study designs that can seriously be considered 

from a t h e o r e t i c a l p o i n t  of view. 

The f i x s t  study design w e  consider  is a hosp i t a l  case-control  

study. Prof. M.R. Alderson's s tudy ,  mentioned p r w l o u s l y ,  is aimed 

a t  canparing f i l t e r  and plain  c i g a r e t t e  smokers. Iri each of t h e  32 

combinations of 2 sexes, 4 age groups (35-44, 45-54, 55-64  and 65-74) 

and 4 case d i seases  (lung cancer, chronic  b r o n c h i t i s ,  ischaemic h e a r t  

disease and stroke) 200 cases and 2 0 0  controls a r e  t o  Se interviewed,  

making 12,800 interviews in all. In te rv iews  are carried o u t  i n  

h o s p i t a l s  a l l  over England by market r e sea rch  in t e rv i ewers ,  permission 

having been previously been sought by Prof .  hlderson with the local 

hospi ta l  a u t b r i t i e s .  Total costsof this exe rc i se  are es t imated  t o  

be of the order of fa0 ,ocO t h e s e  costs  hcluding: 

Interviewers wages and travellFng expenses 

Project management 

Data Freparatfon 

Canputinq and s t a t i s t i c a l  analyses 

Report preparation. 
2 2  

It appears f r a n  thls that a simple h o s p i t a l  study of lung cancer  

i n  re la t ion to  type of c i g a r e t t e  smoked wi th  1,ooO cases and l,W 

controls interviewed (which should give a reasonable  degree of p r e c i s i o n  

provided the market pene t r a t ion  of t h e  t-vpes being ccmpared is f a i r l y  

high) could be c a r r i e d  out f 3 r  a sum of t h e  o r d e r  of ES0,CcO. The 

major proport ion of this c o s t ,  about  h d f ,  w m l C  be fo r  t h e  c o s t  of 

t he  interviewing i t s e l f .  

The second study desigr! we consider  Fs a pros2ective study. A 

_possible techqique might be as follows: 



. .  . . .  . 
a)  Initially interview a sample and select: those fer subsequent study. 

Those selected might consist only  of 35-64 year olds, a l l  c - u r e n t  

manufactured cigarette snokers ?ius a snall  proport ion of non- 

smokers, ex-smokers and smokers of o t h e r  products being chosen, 

though t h i s  would depend on t h e  exact ob jec t ives  o f  the study. 

b) For  those t o  be followed up obtain further information at the 

interview on smoking h a b i t s ,  c a r d i o r e s p i r a t o r y  symptans and OA 

potential confounding f a c t o r s .  

cl Subsequently at regular intervals ( 2  yea r s ,  say) o b t a i n  further 

infonnaticn on changes in smoking h a b i t s  and changes i n  symptom 

prevalence by a pdstal approach followed by an at-home in t e rv i ew 

of non respondents. 

d) Monitor mortality of the sample followed-up cont inuously.  

To get i n  10 years t h e  same numker (1,cOol of lung cancer cases 

as in t h e  hospital study would involve following up about 25,cOO male 

cigarette s n o k e r s .  During t h i s  per iod  one could also expect almost 

2,i!CQ ischaemic heart disease dea ths  plus around 500 chronic  b r o n c h i t i s  

deaths. 

annum. These costs might, as noted before ,  be considerably reduced 

T o t a l  costs involved would probably be at Least €125,000 per  

i f  sane special. groups were chosen for which t rachq was p a r - i c u l a r l y  

easy. 
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APPENDIX A 

QuestLcnndre used in Professor M.R. Alderson's 

hospital case-control study 

I 
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n C / \ S ~ "  QUESTIONNAIRE 

ATlEN'F'S NAilE AND IN IT IALS ......................................................... 
NIT nUrlflER ( i . e .  PATTENT'S NO. AT THE HaSPfTAL) .................................... 

2 

INTROWICTIUN. 

I wrk far  Reaearch Surveys o f  .Great 8 r i t a i n  L h i t a d .  
a load lnq  nedical invest igator t o  carry o u t  a s u r v e y  on hospital 
p a t i e n t s ,  t o  rind out how h e a l t h  is relatad t a  v a r i o u s  living 

and drinking.  

I am helping 

. condit lans and other factors such a3 environment, smoking 
We wauld be grateful f o r  your h e l p  in our su rvey .  

First a f  all I would l i k e  t a  ask you some questions about y o u r s e l ?  
and your f a m i l y .  

Are you ............. 

Haw tall are you 7 

SINGLE 

PIARRIED 

WIDOWED 
DIVORCED O R  SEPARATE0 

WRITE IN 
(DISREGARD FRACTIONS OF dN INCH) EXACT m w T j  

3(a) How much d i d  you weigh just  before your 
presemt admission to hoapital  ? WRITE IN 

(b) And what was your weight a t  the aga of  
. '20 7 WRITE I N  

(c) And what 13 the moat yau have ever weigned 7 
WRIfE IN 

3 B Y  OBSERVATION ONLY 

CODE ETHNIC CROUP OF RESPONOENT (SEE INSTRUCTIa4S) 

UHITE 
N @ W H I 7 E  

NOT 5UP.E 

(11 1 
1 

2 

3 
4 

.... ..ft ... . i l  

(15-16) (17-1 

. :. .. .st ... .1, 
(19-20) (21-2 

..... . a t  ... .1r 
(22-24) (25 -2  

...... 3t .... 1 

(27) 
1 

2 

5 



7 
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n t  "I L O  
I i  

1 ( C l - m t )  

.................. (47)  1 2 (49)  0 S 
(32-51 1 ....... 

y u r a  

1 2 
(36-67) ....... 

I-. .................. I (U) 1 2 

I 

.................. (62-65) ....... 
wn (S9) 1 2 

I L 

( 6 8 4 9  1 ....... 
yurr  .................. 

I 
(70-7s 1 ....... 

y u r a  s................. 

1 I I 
I ....... 

Y-8 ~a C o c  I I................. 

I I 1 I ....... 
y0.r. 4 0  - .  I 

m................. 

I 

\ ................. C O E  . A d  
1 

....... 
y o m r a  

C I o c  
....... 

y e s 3  
I 1 

a ....... 
y 8 a C S  ................. I 5 c  

1 

....... 
ywara ................. A 3  c !  J C  
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INTEftVIEWER lYOTES FdR Q's 11 - 24 

GENERAL I NSSRUCT 1 OHS 

b W E N T S  OH INDIVIDUAL ITEH5 



. I  INTCRVIELIER; REA0 THROUGH THE NOT& ON PACE 4 VEFi'f CAREFULLY 
FRIOR TO ASKING Q. 11-24. . * .  

PREAPIBLE: I am going to ask you some quest ions,  mainly about your cheat. 
I should l i k e  you tu answer YES o r  NO whenever poss ib le ,  
thinking about what your  health was g e n e r a l l y  l i k e  in 
the past  3 years. 

OUP. COLS. 1-9 COL. 10 = 1 - 
COUCH 

Oid you u s u a l l v  cough first thing i n  tbe morning i n  the 
wintar 7 

- 
Q. 1 l ( a )  

YES 

NO 

(b) Ofd you usually cough during the day - or a t  n ight  - i n  
the winter 7 

YES 

NO 

( c )  Oid you cough l i k e  th i s  on most days f o r  aa much a s  
three months each year ? 

YES 

NO 

Oid y w  usuallv bring upanyphlagm fzom your  ches t  Pfrst 
thing in the morning i n  the winter  7 

YES 
NO 

Oid you usually bring up any phlegm r r o m  your ches t  during 
the day - o r  a t  night - i n  the  winter ? 

YES 

NO 

* If YES TO Q.l2(a) AND/OR Q.lZ(b), CO TO Q.lZ(c) 

Ofd you bring up phleqn l i k e  t h i s  on mast days f o r  a s  much 
as three months each year 7 

IF NO TO BOTH, GO TO 0.13 

YE5 

NO 

PU7IOOS gF COUCH'ANO PHLEGil (Ne.  ONLY TNCLUOE THE WORD 
. "INCREASED" IF SUBJECT HAS ANSUE3iEi) YES TO 90TH 0 ' s  1 2 ( a )  

AN0 12(b)) , 

.. 13(a) In the past three yeass, have you had a p u i o d  o f  
(increased) cough and phlagm l a s t i n g  t'cr Lqrse weeks 
or more ? 

(b) tlave you h e d  mors than one such : a r i c d  ? 

- -  - .. - 

YES 

NO 

Y E i  

CODE 

u.1: 1. 

( b )  

a. 14 

1.. . .  



- 5 -  
* .  . .. . * .  

* BREATHLESSNESS 

04 HOT ASK a . l4 (a)  - ( C )  

CONOITION OTHER THAN H a H T  OR LUNG OISEASE - CHECK FRONT PAGE, 1 7 ~ ~  ( m )  
IT PATIENT IS 93ISABLED TROfl  WALKING BY ANY 

Q,lO(a) S t F U  thinking about youz.health in the  past  t h r e e  
yearsc have you been t r o u b h d  by shortness of  breath 
when hurrying on Level prsund or walking up a slight 
h i l l  7 

YES 

NO 
IF YES 

Old you g e t  short of  breath walking with o t h e r  gaople 
o f  your aun age on l eve l  ground 7 

- 
( b )  

YES 

NO 
IF YE5 

( c )  Old you have ta  stop 132' breath when walking a t  your  
own paca on l eve l  ground ? 

YES 

NO 

WHEEZ INC 

. l S ( a )  In the  past throo years, has your 
cheat over  sounded wheezing or uhis t l fng  ? 

IT YES 

( b )  Old you g e t  t h i s  on host days or nights 7 

16(a) Old you 8ver have at tacks  o f  shortness o f  breath u i t h  
wheezing ? 

If YES 

Was your b r e a t h i n g  absolutely normal between attacks  7 

- 
(b) 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

N 0 

17(a)  In the past thrae years,  have yau had any chest 
i l l n e s s  which kept you f r o m  your u s u a l  a c t i v i t i a s  
f o r  aa much as 3 week ? YES 

IF YES Na 
(b)  Oid you bring up mcra phlegm than u s u a l  In any o f  these 

i l l n e s s e s  7 YES 

if YES Ya 

(c) Oid you hava mors than one i l l n e s s  l i k e  th i3  in thosa 
three years 7 YES 

c m  AOUTE 



- 7  - . ,  . .  

a.la(a) S t i l l  thinking about the past thrae year3, have yau 
had any pain or discomfort in y o u r  ches t  ? 

YE5 

NO 

(b)  Old you g e t  it when you walked u p h i l l  or hurrisd  7 

YES 

NO 

NEVER l i U R R I E I I  OR WAUED UPHILL 
. 

(e) Old you g o t  f t  Aeti you ualkod a-t an ordinary paca 
an tha lrve l  ? 

YES 

- NO 

( d )  What d i d  yau do i f  you got f t  w h i l e  you were 
walking 7 

(COO€ "STOPPED OR SLOWED OOWN" I f  
RESPONOENT C A R R I E D  ON AFTUI T A K I N G  
NITROUYCERINE OR OTHER I N H A L A N T )  

you s t o o d  still, what happened to it 3 

RELIEVED 
NOT RELIEVED 

soon 7 Old it go in ........ 
I REA0 OUT 1 

(9) will you show me vhsre it was 7 
PROBE: Old you feel it anywhere else 3 

10 fl1NUTE.S OR LESS 

mORE M A N  10 UINUTES 

IF AESPONOENT POINTS 
TO AN AREA . 
C O R R E S P O N O I N G  TU 
NO 2 IN TH€ O I A G R A m  
COO€ 2 HERE -- 
IF RESPONO€NT P O I N T S  
TO - BOTH AREA 1 
ARm 4 CODE14HEAE 

1.19 Have you e v e r  had a severa p a i n  acruas the front o f  
your chest las t ing  f o r  h a l f  an haur or mars 7 . 

YE5 

Na 

ROUT 



IF YES - 
(39) 

1 

2 

(40) 

1 

2 

(41 1 

1 

2 

(42 )  

1 

2 

3 

(43)  

1 

2 

:441 

1 

2 

45 1 
1 

2 

(46) 

1' 

2 

(47 )  

1 

2 

( c )  In uhat p a r t  of your leg did yau f e e l  it ? 
( IF CALVES NOT IIENTIONCD IN ITTALLY, 
ASK:  "Anywhere else 7") 

PAIN I N Q U  

YES 

NO 

YE5 

NO 

PAIN OID NOT INClUOE ULf/CALVES - 
( d )  Oid you get f t  when you walkad u p h i l l  o r  hurriad 3 ' 

YES 

NO 
NEVER HURRIED OR WAUED UPHILL 

(a)  Old you g a t  f t  when yau walked a t  an ordinary pace 
on the l e v e l  7 

( f )  Ofd the pafn ever disappear while you were 
still uelking  7 

YES 
NO 

YES 

NO 

STOPXD OR SlL7WE:D OOWN 

CARRIED ON 

. .  (h) What happened ta  i t  if you stood s t i l l  7 

RELIEVED 
NOT RELIEVED 

(1) Haw 3oon 7 Oid  it go i n  .... - 
10 PlINUTES OR LESS 

llORE THAN 10 ;IINUES 

- 
CODE: 



- v -  

V C S  

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

xa 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Y E3 
rra 

I w C . ~ ~ o p ~ u s E  ( b a o  m a  aomefry) ................................. 
.................................................................... 

2 PaU/tOIHC THROUM/SW?TTRG. ASK: 

:) How You had UIy h O ~ m ~ m 0  tmmtprrf ,ar&cribod fn C d a C i M  to tnS M1lap.u.. 7 

Y cs 



- I0 - 

I W O  OUT ] 

I 

w N c  

1 

2 

1 

4 

5 

6 - 7  

8 - 12  

13 - 17 

18 - 22 

23 - 27 

2% 

cnoc 



- I I  - 
ASK ALL 

Now some questions about your working l i f e  and t h e  d i P P e r s n t  Jubs 
yau have had. 

- -- . .  

( a )  A t  what age d i d  you h a v e  school 7 

PULL-TINE EDUCATION 

APPRENTICESHIPS OR 
ARTICLED CLERKSHIPS 

13 OR UNOEA 

14 

15 

. 16 

17 

18 

19 

20 

21 

- -  22 OR OVER 

(b) Ofd you recaiwe any  ather Pull-time educa t ion  a f t e r  t h i s  ? 

(tick bax)  

YES 17 dSK ( c )  

IF YES 

A t  what age d i d  you f i n i s h  this full-time educa t ion  7 ( c )  
13 OR UNOER 

14 

15 

16 

17 

18 

' 19 

20 

21 

22 OR OVGq 
2 

3.28 O i d  yau have a p a i d  Job, j u s t  p r i o r  to your  p r e s e n t  
admiaaion t a  h o s p i t a l  ? 

COOE AS IJNEi?PLOYED 
IF LOST JOB aEtausE 

HOSPITAL THiS TiiIzE 

YES, FULL-TIZE 308 (30 hrs i )  

YES, ?ART-T'l;lE 208 (5-29 n r s )  

NO, R E T I R E D  

xo, UNE~GCJYES 

NO, OTHEFIS ( STUDENTS, HrJU5E1dI'jES, ETC ) 

c OOE 



. .  
' ,  ' . 

WRITE I N  NUPlRER OF YEARS ,-) 

( b )  How many o f  these have been Fn a f u l l - t i m e  j o b  
( 3 0  hra+ par week) ? 

WRITE IN NUPIBER OF YEARS FULL-TTi'lE --> 

(c )  And how many in a part-time Job ( 5  - 29 hrs per week) ? 

WAIT< IN NUN8ER OF Y E A R S  P 4 R T - T T N E  a-) 

If NIL, WRITE IN ' O C  AT (a)/(b)/(c) AS APPROPRIATE. 
EXCLLID€ ANY YEARS IN PART-T'IPlE JO8S IF R E S P O N O E N T  
ALSo HELD' NLL-TTICIE:108 STrmnT3"SLY. 

I 

ASK ALL WO HAVE EVER WORKED FULL-TIFlE/P~RT-TIFE 

- 12 - 

cnoc 

(73-74)  

. , ........ 

( 75-76 ) 

.......... 
(77-78) 

.......... 

5K IP 

DUP. 
CULS. 1-9 

, COLS. 79-80 

cn t .  i o = 4  

- 

(11-13) 

uil 
( 1 4 )  

!g(a) Far how many years in t o t a l  have you worked/did you 
work slnca you f i n i s h e d  your full-time education ? 
Please i n c l u d e  any periods of  m i l i t a r y  service. 

3 What kind of  work have you done f o r  the l onaes t  time, 
n o t  necessarily with the same employer ? 

OBTAIN FULL DETAILS OF 308 THAT RESPONDENT 
HAS OONE LONGEST, TYPE Of O R G A N I S A T I U N ( S )  
A N O  ENO-PRODUCTS, AN0 HIGHEST POSITION REACXED. 

SELF-EI'IPLOYED AT ANY TImE IN THIS "LONGEST" 
A L S ~  ASCERTA IN WHET HE^^. RESPONOENT WAS 

JOR (TICK APPGOPRIATE BOX) 

(NOTE THERE flAY 8E PIORE THAN ONC KIN0 OF ORGANISATION/ 
INOUSTRY I N  WHICH RESPONDENT HAS WORKED IN THIS KIND 

.- OF Joe) . 

OCCUPATION ........................................... 
(Job t i t l a  and ................................. 
brief d e s c r i p t i o n )  . 

INDUST~Y/ORG~NIfATION ................................. 
( T y p s ( s )  and and-product(s))  .......................... 
HIGHEST P OS I? I ON ............................. 

U T I C K  BOX IF RESBONDCNT uas x u - c w w m  
A7 ANY TIPIE: IN THIS "I,QP!GEST" 329 -) 



, . .  
a . .  

YES 

NO 

Y cs 

m A T I O I  ................................................................................ 
(Jcb'tlum nd 
b t l d  6uripLbn) ................................................................................ 
mm/oAu*mTTrPl ................... ....................................................-...... 
( T w  .nd w-roorct) 

UXOER 1 YEAR 

1 - 2 Y U R S  

3 - S YEARS 

S - 10 YEARS 

11 - 1s YEARS 

16 - m'YUIRS 

Z1+ YUIRS 

Y E5 
RQ 
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. .  



. .  
- 

i C O f  

(45 

- 
1 

z 

!461  

1 

2 

( 4 7 )  

1 

2 

5 
4 

5 

5 

!oa 1 

1 

2 

(49 )  

1 

1 

3 
4 

5 

5 

7 

a 

a 
9 

X 

A 

(M) 

1 

2 

3 
4 

5 
6 

7 

a 
3 

3 

1 

( 5 1 )  

1 

2 

3 
J- 

. .  . '  
* . a  - .  - 16 - 

'I E5 

YO 

88 1- 80  8 v u c .  

uar. y u u  C l l l  

1 - 2  

s - 7  

a - rz 
15 - 17 

18 - 22 

23 - n 
29 - 32 
i a  - 02  

33 - 3 1  

63 - 07 

i a  C.9 :?ORE 

--.------. --  . 



0 , 3 9 ( r )  00 you smaka manufactured cigarattas 7 

( b )  Have you ever smked a t  l eas t  on8 manufactured 
ciganetta a day f o r  as long as a year 7 

n YES - 
( c )  A t  uhat age d i d  you first smaka manufactursd c i g a r a t t a s  

c igaret ta  a day Cor aa long as a year. 
* rsgularly 7 By "regularly" I mean a t  l e a s t  one 

WRITE IN EXACT ACE ,---/ 

( d )  Warn you still amokbg manufactured cigarattas  
raqularly befarrs your  present admission t o  h o s p i t a l  ? 

YES 
NO 

(a )  Vhat age war8 you when you last smokad manufactured 
c igarattar  regularly 7 

WRITE IN EXACT AGE --) 

( f )  Why d i d  you giwa up ernoking rnanutactursd cigarettes 
rsqulrrly 'I PROBE; Any ather reasons 7 

YES 

NO 

YE5 

NO 

BECAUSE Of PRICE/TOO EXPENSIVE 

BECAUSE OF sYmPTams THAT 
RESPONOENT THINKS ARE ASSOCIATED 

WITH STIOKING, SUCH AS SmOKEil'S COUGH, 
PHLEUl  OR SHORTNESS OF BREATH 

FOR GENERAL 'REASONS OF HEALTH, 
8UT RESPONDENT NOT APPARENTLY 

UNHEALMY AT M E  TImE 

OTHER REASONS (WRITE I N  AN0 COO€) 

..................................... 

..................................... 



Has thero  e ~ a r  been a t i m e  when the manufacfursd c i g a r s t t a s  you 
moked wera mainly PLAIN? 

IF YES: - 
Wem you smoking mainly P L A I N  c igaratto  brands b e f o r s  
your present admission to hosp i ta l  (at the  time you laat 
.smoked raqularly - IF "NO" AT Q.S9(d))? 

IF N O :  - 
A t  what age d i d  you change from smoking m a i n l y  PLAIN 
to nainly FILTER ciqarattas? 

YES 

Y 0 

YES 

NO 

WRITE IN EXACT ACE --> 
(IT CHANGED N R E :  THAN ONCE, TAKE THE FUST REt fdT  CHANCE) 

And how d i d  i t  come about that  you changed ?rcm srnakinq 
mainly PLAIN t o  mainly FILTER? PROBE: Any o the r  reasons? 

Fl NOT BECAUSE Of PRICE O R  COUPONS 

1 PROmPT 1 BfCAUSE OF TRYING TO REUUCE SYmPTOflS THAT 

SUCH AS SdOKER'S COUCH, PHLEGR OR SHORTNESS df 
BREATH 

' RESPONOmT THINKS ARE ASSOCIATED WITH SISOKINC, 

FOR GENERAL REASONS OF HEALTH, 6UT RESPONOENT 
NOT APPARENTLY UNH€ALTHY AT THE TIRE: 

OTHCii REASO?IS ( W R I T E  I N  ;\NO COOE) - 

................................ - 

................................ 

. . .- . -.(..-..-.. ....... -. ..... - . .- 

(64) 

1 

2 

( 6 5 )  

1 

2 

'66-67) 

...... 

(68) 

1 

2 

3 

4 

69) (70 

I 
7 1 ) ( 7 2  

SKI? 
75-90 



..... rwat 5 y a m  8mron 7 

..... r8wt  10 yamZ8 adarm 7 

ft AGED 45 M OUER ..... eoaut 15 p a r a  b r l a t .  7 



1 YEAR PREVIOUSLY 

........... ( 1  7-12) 

3 YEARS PREVIOUSLY 

........... (16-17) 

5 YEARS PREVIOUSLY 

10 YEARS PREVIOUSLY 

........... (21-22) 

lvumam S ~ O K E D  
P€R O A Y ,  

ON AVERAGE 

IF NIL, W R I E  "00" 
IF 100 OR PORE, 
WRITE "99" 

1 

..................... ( 33- 

\ 

........... (25-27 

........... (31-32 

1 .......... ( 36- 3 7 

........... (38-39) 

........... ( 4 - 4 1  ) 

........... (42-43) 

'..* ....... (4-51 

.......... 46-47) U 

..................... (13 

........... .......... (18. 

.................... ( 2 5 -  

........... (28- ......... 



..... about 1 yurr  amfors ? 



a ,  :*/- 

ABOUT M E  TIflE Y O U  LAST Si’lOKED 
REGULARLY 

HOW LONG AGO, PRIOR TO P R E S E N T  
HOSPITALISATION, 010 RESPONOENT 
LAST SPlOKE flANUFACTURED 
CI CARE I T S  REI; ULARL Y ?  

.......... years ........ months 

ASK (C) - (k) WHEREVER A P P L I C A B L E  

1 YEAR PRIOR RI PRESENT HOSPITAL 
EN TRY 

3 YEARS PRIOR TO PRESENT HOSPITAL 
ENTRY 

S YEARS PRIOR TO PRESENT H a S P I T A L  
-ENTRY 

10 YEARS PRIOR TO PRESENT HOSPITAL 
ENTRY 

i s  YEARS PRIOR TO PRESENT HasPrTAL 
ENTRY (IF AGED 45 OR O V E R )  

20 YEARS PRIOR TO PRESENT HOSPITAL 
ENTRY ( I F  AGED 50 OR OVER) 

AT AGE 25 
(IF AGED 40 OR OVER) 

AT.ACE 20 

AT AGE 15 

AT TIRE Of H E A V I E S T  SISIOKING 

~- 

NUm8ER SilOKED 
PER O A Y ,  

ON AVERAGE I 
- 

IF N I L ,  WRITE “COf1 
IF 100 OR ITORE, 
WR I TE “9 9 f’ 

.......... ( 1 6-1 7 

.......... (21 -22 :  

.......... (26-27) 
- 4 e (31-32) 

.......... (36-37) 

.......... (sa-39) 

.......... (4-41) 

.......... (42-43) 

......... (dd-45) 

......... ( 4 6 4 7 )  

......... ............. (12- 

..................... ( 1 8 4  

..................... (23-2 

. . . . . . . ( 28-3 

.................... (33-5 

NOW GO TI! 0 . 5 G  



ASK CURRENT SflOKEAS ( 'YES'  A T  0.39dl 
EX-SilUKERS CO T O  Q. 50 

5(a) Using ttlis card (GIVE R E S P O N D E N T  CARD ' e f ) ,  
please t o l l  me which o f  the  phrases best 
describes the way you smoke . 

manufocturad c i g a r e t t e s .  
HOLD THE: SmOKE 

TAKE THE SilOKE TU THE 

IN YOUR PlOUTH ONLY 

4CX OF YOUR THROAT 

TAKE THE STOKE PARTLY INTO YOUR CHEST 

OR TAKE ME SmOKE R I G H T  I N T U  YOUR CHEST 

(b) Have you always done t h i s  ? 

Y E S  

NO 

(c) Again using the card (CARD l e t ) ,  uhich phrssa best  
describes the way you prav ious ly  smoked manufactured cigarettaa. 

HOLD THE SilOKE I N  YOUR flOUTH ONLY 

TAKE T H E  SmOKE TO ME BACK OF YOUR THROAT 

TAKE THE SFIOKE PARTLY INTO Y a m  CHEST 

OR 

Do you generally re- l ight  any of themanufacturad 
cigarettas you amoko ? 

TAKE THE SllQKE RIGHT I N T O  YOUR CHEST 

i 

YES 

NO 

(GIVE RESPONOENT CARD 'Cl). 
this card best  describes how you normally smoke 
manufactured cigaroftoe ? 

Which o f  the phrases on 

C I G A R E T I T  IN XOUTH ALL THE TImE 
C I G A R E 7 7 E  I N  llOUTH N E T  OF THE T I R E  

C I G A R E T T E  I N  PIOUTH SOmE OF ME TImE 

REPIOVE CIGARETTE a m R  EACH PUFF 

Would you now look a t  t h i s  card ( G I V E  R E S P O N O E N T  
CARD '0') and t e l l  ne which pos i t ion  you would 
norma l ly  smoke a manufactured c igaret ta '  down t o  
b'efara atubbinq it c u t .  

REFER TO a.&!( a )  FUR aRANO CURR€NTLY S I O K E D  "IOST OfTEN". 
USE YOUR BRAND L I S T  TO O E T E R f l I N E  MHETHER THIS BRAND 

CATEGORY TO RESPONO€NT ON CARD '0'. 

IS 
K I N G  SIZE, LARGE, m m r m  OR m A t L  aNo MEN POINT OUT THIS  

RECORO CODE FOR S T U B  LENGTH WHICH R E f P O N O E i J i  THEN SHOWS ,-> 

. -..----.--l_l_ 

CODE 

(4) 
1 

2 
7 

4 

( 4 9 )  

1 

2 

(50) 
7 

2 

3 

4 

(57 1 
1 

2 

( 5 2 )  
1 

- 2  

> 5  

4 

( 53- 54) 

....... I 



ASK 0.49 ONLY OF CURRENT SmOKERS WHO SmUKED A 
DIFFERENT BRANO IN 0 . 4 2 ( a )  COmPARED WITH 0.42(dl 
ammum CD TO 0.51 

Q.d9(a) I see that the brand you smoked Joa t  before your present 
admission to h o s p i t a l  fs different Prom the  one you 
smoked 5 yeart earlier. 
RESPONOENT CARD ' C ' ) ,  plsase t e l l  me haw you t h i n k  the  
tar levels of  the 2 brands ccmpare. 

Using t h i s  card ( G I V E  

P R E S E N T  8RANO HIGHER 
aOTH ABOUT THE 5AmE 

IF LOWER 
PREfSlT'  BRANO LOWER 

(b) Haw d i d  it come about t h a t  you ara smoking a brand w i t h  
.a lower tar l e v e l  7 

BECdUSE Of PRICE O R  COUPONS 

BECAUSE OF l 7 Y I N C  TO REDUCE S Y M P T O 3 S  
THAT RESPONOENT T H I N K S  ARE 

A S S O C I A T E D  WITH S A O K I N G ,  SUCH AS 
SPIOKER'S COUGH, PHLECPl OR S W R T A G E  O f  BREATH 

FO? GENERAL REASONS OF HEALTH,  
RUT R E S P O N O E M  NOT APPARENRY 

UNHEALTHY AT THE TImE 

i OTHER R E A S O N S  ' (WRITE IN A N 0  CODE) 

. .  

................................. - 

................................. 



- L3 - 
I -  

* .  ASi( EX-SaOKERS ( ' N O '  AT Q.39d) 
a 

CURRENT SNOKERS GO TU 0.51 

50 Which of these phraaea best describe8 the  
uay you smoked when you last smakad manufacturad 
cigarettes ragularly 7 

HOLD WE SNOK<E IN YOUR mourn aNLY 

TAKE THE S O K E  TO THE BACX O f  YOUR THROAT 

TAKE ME SmOKE PARTLY INTO YOUR CHEfT 

OR TAKE THE SFIOKE RIGHT INTO Yam CHEST 

ASK ALL 

1 Haw many t b a s  have you stayed in h a s p i t a l  
f o r  any illness on any other occasion in the 
laet 10 years, including any pravious staya f o r  
your prasent f l l n c e a  ? 

WRITE IN Wfl8ER OF TIRES 3 

2 Haw long was your longest  stay 7 

LESS THAN 2 WEEKS 
2 WEEKS BUT UNOER 1 I IONM 

1 BUT UNOER 3 flONTHS 

3 fiONTHS BUT UNOER 6 mDNTHS 

6 TIONTHS 8UT UNOER 1 YEAR 

1 YEdR OR l lORE 

. .  
3 Are them any other comments you 

would like t o  make '7 

............................................................. 

............................................................. 

............................................................. 
THANK RESPONOENT F O R  CC-OPERATION AN0 C L O S E  INTEXVIEU. 

NAPE Of INTERVIEWER ................................. I 

cnnE 

......... 

2 

3 .  

4 

5 

6 
2 

2 

I f 




