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OBJECTIVE: T o  a p p r a i s e  w o m e n ' s  p e r c e i v e d  r i sk  o f  d e v e l o p -  

i n g  b r e a s t  c a n c e r  a n d  t h e  e f f e c t s  o f  a p h y s i c i a n ' s  e d u c a t i o n a l  
i n t e r v e n t i o n  o n  t h i s  p e r c e p t i o n .  

DESIGN: L o n g i t u d i n a l  be fore -and-a f ter  s t u d y  i n v o l v i n g  four 

m e a s u r e s  o f  p a r t i c i p a n t s '  r i s k  o f  d e v e l o p i n g  b r e a s t  c a n c e r .  
El ig ib le  w o m e n  p r o v i d e d  t h e  d a t a  n e e d e d  to  c a l c u l a t e  an ob- 
j e c t i v e  e s t i m a t e  o f  t h e i r  i n d i v i d u a l  r i s k  o f  d e v e l o p i n g  b r e a s t  
c a n c e r  be fore  a g e  8 0  u s i n g  t h e  Gal l  formula .  T h e y  a l so  pro-  

v i d e d  a s u b j e c t i v e  e s t i m a t e  o f  t h e i r  i n d i v i d u a l  p e r c e i v e d  r isk .  

T h e n ,  e a c h  p a r t i c i p a n t  m e t  w i t h  a g e n e r a l  i n t e r n a l  m e d i c i n e  
p h y s i c i a n  w h o  p r o v i d e d  p e r s o n a l i z e d  i n f o r m a t i o n  a n d  e d u c a -  
t ion .  I m m e d i a t e l y  a f ter  e d u c a t i o n ,  a n d  a g a i n  s e v e r a l  m o n t h s  
la ter ,  w e  r e a s s e s s e d  e a c h  w o m a n ' s  p e r c e i v e d  r isk .  

SETTING: P h y s i c i a n ' s  off ice .  

PARTICIPANTS: A c o n v e n i e n c e  s a m p l e  o f  5 9  w o m e n  part ic i -  

p a t i n g  in  t h e  T a m o x i f e n  B r e a s t  C a n c e r  P r e v e n t i o n  Trial .  
T w e n t y - n i n e  w o m e n  r e t u r n e d  for t h e  fo l low-up r i sk  a s s e s s -  
m e n t .  

MEASUREMENTS AND MAIN RF_~ULTS: T h e  m e d i a n  ca lcu-  

l a t e d  r i s k  o f  b r e a s t  c a n c e r  be fore  age  8 0  (by t h e  Gail  formula)  

w a s  15%, b u t  t h e  m e d i a n  p e r c e i v e d  r i s k  b e f o r e  e d u c a t i o n a l  

i n t e r v e n t i o n  w a s  50%. T h e  p e r c e i v e d  r i sk  a f ter  e d u c a t i o n a l  
i n t e r v e n t i o n  fel l  to  25%. At  la te  fo l low-up,  t h e  m e d i a n  per- 

c e i v e d  r i sk  r e m a i n e d  at  25%. T h e  d i f f e r e n c e  b e t w e e n  t h e  pre-  
e d u c a t i o n a l  p e r c e p t i o n s  a n d  t h e  c a l c u l a t e d  e s t i m a t e s  w a s  
s i g n i f i c a n t  (p < . 0 0 0 1 ) .  Af ter  e d u c a t i o n a l  i n t e r v e n t i o n ,  per- 
c e i v e d  r i s k  m e a s u r e s  s h i f t e d  c l o s e r  to  t h e  c a l c u l a t e d  va l ue ,  
b u t  s t i l l  r e m a i n e d  s i g n i f i c a n t l y  h i g h e r  (p < . 0 0 0 1 ] .  

CONCLUSIONS: W o m e n  o f t e n  s u b s t a n t i a l l y  o v e r e s t i m a t e  t h e i r  
c h a n c e s  o f  g e t t i n g  b r e a s t  c a n c e r .  E d u c a t i o n a l  i n t e r v e n t i o n  by  
a p h y s i c i a n ,  i n c l u d i n g  e x p l a n a t i o n  of  an  i n d i v i d u a l ' s  c a l c u -  

l a t e d  r isk ,  c a n  r e d u c e  t h i s  error.  T h e  e f f ec t  o f  e d u c a t i o n  ap- 
p e a r s  to  p e r s i s t  at  l e a s t  for s e v e r a l  m o n t h s .  

K E Y  WORDS:  b r e a s t  c a n c e r ;  p a t i e n t  e d u c a t i o n ;  i n f o r m e d  con-  
sent ;  p h y s i c i a n - p a t i e n t  re la t ions ;  r i sk .  
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w o m e n  a t  h igh  r isk  of  deve lop ing  b r e a s t  cancer .  W o m e n  

who  have  a r isk  of b r e a s t  c a n c e r  g rea te r  t h a n  the  f ive-year  

r isk  of  an  average  60-year -o ld  w o m a n  (as d e t e r m i n e d  by  

epidemiologic  r i sk  factors} are  eligible to pa r t i c ipa te  in t he  

trial.  After  se lect ion,  the  BCPT r a n d o m i z e d  sub jec t s  to re- 

ceive e i the r  dai ly pacl i taxel  or  placebo.  The  ma jo r  out-  

c o m e  m e a s u r e  of the  tr ial  will be the  f ive-year  i nc idence  of 

b r e a s t  cancer .  

We no t iced  t h a t  m a n y  po ten t ia l  pa r t i c ipan t s  h a d  un -  

real is t ica l ly  h igh  pe rcep t i ons  of the i r  l ikel ihood of devel-  

op ing  b r e a s t  cancer .  O the r  p o p u l a t i o n s  of w o m e n  also 

h a v e  e leva ted  percep t ions ,  i nc lud ing  w o m e n  u n d e r  50 

yea r s  of  age, 2 and  w o m e n  at  h igh  r isk  of b r e a s t  cancer ,  a-5 

O v e r e s t i m a t i o n  of  b r ea s t  c a n c e r  r i sk  is i m p o r t a n t  for a t  

l eas t  two reasons .  First ,  w o m e n  m a y  m a k e  poorly  in- 

formed dec i s ions  r ega rd ing  b r e a s t  c a n c e r  s c r e e n i n g  and  

r i sk  reduc t ion ,  i nc lud ing  the  dec i s ion  to en te r  the  BCPT. 

Second,  w o m e n  m a y  suffer  f rom misp l aced  anxiety.  S u c h  

anx ie ty  m a y  keep  w o m e n  f rom seek ing  app rop r i a t e  pre-  

vent ive  care.  ~ We a t t e m p t e d  to m e a s u r e  w o m e n ' s  pe rcep-  

t ions  of b r e a s t  c a n c e r  r isk  and  u s e  pe r sona l i zed  e d u c a -  

t ion to provide  more  a c c u r a t e  r i sk  es t imates .  We focused  

ou r  ana lys i s  on  two ques t ions :  (1} How do w o m e n ' s  per-  

sona l  pe rcep t ions  c o m p a r e  to an  object ive m e a s u r e m e n t  

of the i r  r isk?;  a n d  (2) W h a t  is the  effect of  pe r sona l i zed  ed- 

uca t i on  on w o m e n ' s  pe r cep t i ons?  

METHODS 

Design 

We d e t e r m i n e d  u p  to four  m e a s u r e m e n t s  of e a c h  

w o m a n ' s  probabi l i ty  of  deve lop ing  b rea s t  cancer .  The  Gall  

fo rmula  served as  the  object ive m e a s u r e  of  r i sk  b a s e d  on  

epidemiologie  r i sk  factors .  7 The  r e m a i n i n g  th ree  m e a s u r e s  

of r i sk  were  pe r sona l  e s t i m a t i o n s  u s ing  the  c o m p u t e r  as-  

s e s s m e n t  tool, U-Titer.  s 

On  the  first  office visit, pa r t i c ipan t s  a s s e s s e d  the i r  

perce ived  r i sk  of deve lop ing  b r e a s t  c a n c e r  before  age 80 

wi th  a U-Titer  ques t ionna i re .  T h e n  the  sub j ec t s  each  m e t  

w i th  a genera l  i n t e rn i s t  who  i n s t ruc t ed  t h e m  a b o u t  the i r  

object ive r isk  of  b r e a s t  cancer ,  as  ca lcu la ted  by  the  Gall  

fo rmula ,  a n d  in fo rmed  t h e m  a b o u t  the  i n t en t s  of t he  

s tudy .  In th is  9 0 - m i n u t e  sess ion ,  the  doc tor  reviewed the  

protocol  and  the in formed  c o n s e n t  d o c u m e n t  for t he  

BCPT. The  doc tor  a n d  pa r t i c ipan t  t h e n  d i s c u s s e d  the  par -  

t i e ipan t ' s  p e r s o n a l  r i sk  a s s e s s m e n t  and  h e r  Gal l -gener -  

a ted  probabi l i ty .  The  doc tor  s h a r e d  the  r e su l t  of each  par-  

t i e ipan t ' s  Gaf f -genera ted  probabi l i ty  b o t h  v isua l ly  a n d  

verbally,  t h e n  def ined the  r i sk  factors  i nc luded  in the  Gall  

formula .  The  doc tor  d i s c u s s e d  all of the  pa r t i c ipan t ' s  
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questions.  Immediately following the educat ional  inter- 

vention, U-Titer was used to reassess  the part icipant 's  
perceived risk. 

Twenty-nine of the part ic ipants  re turned for a follow- 

up visit. They completed a third se l f -assessment  with the 

U-Titer program. These part icipants  received no further  

educat ion as par t  of the s tudy before the third perceived 
risk assessment .  

Calculated Risk 

We used  the Gail formula for est imating the risk of 

developing breast  cancer. It is based on white women 

screened annual ly  for mammography.  The model is age- 

specific and utilizes four major  risk predictors: the num-  

ber  of first-degree relatives with beas t  cancer,  age at  first 

live childbirth, age at menarche,  and the number  of previ- 

ous (benign) breas t  biopsies. 7 The model is an  uncondi-  

t ional logistic regression with relative associat ions of the 

four risk factors. It calculates  a woman 's  relative risk of 

developing breast  cancer  compared with the lowest risk 

possible for a woman of the same age. Then it determines  

an  individualized absolute  risk of developing breast  can- 

cer within a certain period." The basel ine rate for this 

s tudy was the breast  cancer  incidence rate for women 60 

to 64 years  old based on data  from Surveil lance Epidemi- 

ology and End Results  (SEER). We used the Gail formula 

to determine each part icipant 's  probability of developing 
breas t  cancer  before age 80. 

The Instrument 

U-Titer is a Macintosh Hypercard software package 

developed for utility assessment ,  s Each assessment  takes 

the form of an  interactive quest ionnaire  that  is designed 

to minimize certain common biases such  as "anchoring," 

"framing," avoidance of small  numbers ,  and others. The 

program begins by collecting demographic  data  and then 

adminis ters  an  a s ses smen t  of perceived risk. 

A combinat ion of pie graphs and text present  var ious 

levels of risk. At each level of risk, the part icipant  makes  a 

binary choice to indicate whether  she feels her  r isk is 

higher or lower than  the risk displayed. Then the com- 

puter  adjusts  the risk presenta t ion in response to the 

part icipant 's  choice, a t tempt ing to close in on her  per- 

ceived risk. The par t ic ipant  also has  the option of overrid- 

ing the automat ic  program and adjust ing the risk directly. 

The a s ses smen t  stops when the pat ient  is satisfied that  

her  level of r isk is equal to that  displayed (Figure 1). 

Study Population 

We chose a convenience sampling of women who had 

enrolled in the 13CPT at the Dar tmouth-Hi tchcock Medical 

Center  site. Each eligible woman had an age-specific haz- 

ard rate equal  to or greater  than  that  of an  average 60- 

Do you think you have a: 

38~ chance of getting breast 
cancer before age 807 

(62~ chance of never having 
breast cancer) 

brees~ c~ncer 
3 8 ~  

~)0 bre~31 center 
62~ 

I think my chance of getting breast cancer is: 
(Click on one) [ 1 

A) lower than this 

IB) higher than this 1 

I C) about like this 

FIGURE I. The study instrument. 

year-old woman as defined by the Gail formula. This 

corresponded to a 10% probability of developing breast  

cancer  before age 80. The s tudy populat ion included pri- 

marily white women over 40 years of age. We excluded 

women over 70 years  of age. We fully informed partici- 

pants  about  the study, which was approved by the Insti- 

tut ional  Review Board. 

Data Analysis 

Because nei ther  the risk measures  nor their  paired 

differences were normally distributed, we used  nonpara-  

metric statistics. We calculated the median  differences 

among the four a s sessments  and applied the Wilcoxon 

rank sum test  to evaluate statistical significance. We also 

stratified resul ts  by two risk factors: age (stratified at 50 

years) and presence of cancer  in a first-degree relative. We 

used  the Mann-Whitney U test  for these analyses.I° We 

did not adjust  for multiple comparisons.  

RESULTS 

Patient Characteristics 

Fifty-nine women completed preeducat ion and post- 

educat ion assessments  of their  perceived risk. Twenty- 

nine of the women completed another  perceived risk as- 

sessment  on a re turn  visit. The median follow-up time 

was five months.  The majority of the women were white. 

Their  median age was 53, and they ranged in age from 39 

to 70 (Table 1). 

The median calculated risk of all part icipants  was 

15%, reflecting their  probability of developing breast  can- 

cer before age 80. Forty-one (69%) of the women had 

mothers  who had breast  cancer.  None of the women de- 

veloped breast  cancer  during the study. 

Initial Perceived Risk 

Before the educat ional  i n t e r v e n t i o n ,  none  of the par-  

t icipants '  perceived risks matched  their calculated risk. 

Of the 59 women, 54 (91.5%) overest imated their  risk, 
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Table I .  Populat ion Characteristics 

N u m b e r  
Median  age 
Age range  

N u m b e r  wi th  f irs t-degree relat ive wi th  b r e a s t  cance r  
N u m b e r  w i thou t  f i rs t-degree relat ive wi th  b r e a s t  c a n c e r  
N u m b e r  over age 50 
N u m b e r  u n d e r  age 51 

All Subjects Late Follow-up 

59 29 

53 51 
39-70 42-69 

41 22 
18 7 
35 16 
24  13 

7 1 %  b y  a f a c t o r  of  3 .0  or  more .  T h e  m e d i a n  e s t i m a t e d  r i sk  

w a s  5 0 %  (Table 2). T h e  m e d i a n  d i f fe rence  b e t w e e n  t h e  ini-  

t ia l  p e r c e i v e d  r i s k  m e a s u r e  a n d  t h e  c a l c u l a t e d  r i s k  of 

t h o s e  o v e r e s t i m a t i n g  w a s  41 .5%;  for t h e  five u n d e r e s t i -  

m a t e r s  i t  w a s  4%. T h e  p r e e d u c a t i o n  e s t i m a t e s  dif fered 

s ign i f i can t ly  f rom t h e  c a l c u l a t e d  r i s k s  (p < .0001}. 

A l t h o u g h  m o s t  w o m e n  g rea t ly  o v e r e s t i m a t e d  t h e i r  

r i sk ,  t h e i r  e s t i m a t i o n s  w e r e  a s s o c i a t e d  w i t h  speci f ic  cl ini-  

ca l  r i s k  fac tors .  For  e x a m p l e ,  t h e r e  w a s  a n  a s s o c i a t i o n  be-  

t w e e n  h i g h  in i t ia l  pe r ce ived  r i s k  a n d  w o m e n  w h o  h a d  

m o t h e r s  w i t h  b r e a s t  c ance r .  Of  t h e  59  w o m e n ,  18 (31%) 

r e p o r t e d  n o  f i r s t -deg ree  re la t ive  w i t h  b r e a s t  c a n c e r ,  a n d  

t h e i r  in i t i a l  m e d i a n  r i s k  a s s e s s m e n t  w a s  37 .5%.  T h e  re-  

m a i n i n g  41 w o m e n  h a d  m o t h e r s  w i t h  b r e a s t  c a n c e r ,  a n d  

t h e i r  m e d i a n  in i t ia l  pe r ce ived  r i s k  w a s  5 0 %  (p = .03). The  

c a l c u l a t e d  r i s k  for  t h e s e  w o m e n  re f l ec ted  t h e  s a m e  re-  

s p o n s i v e n e s s  (med ian ;  13% vs  16%, p = .02). 

In i t ia l  p e r c e i v e d  r i s k  of  d e v e l o p i n g  b r e a s t  c a n c e r  w a s  

h i g h e r  for  w o m e n  u n d e r  age  50  t h a n  for  w o m e n  over  age  

50  (med ian :  6 8 . 5 %  vs  50%,  p = .03). T h i s  p a t t e r n  ref lec ted  

t h a t  w o m e n  u n d e r  50  h a d  a h i g h e r  ca l cu l a t ed  r i sk  d u e  to 

g r e a t e r  e x p o s u r e  t i m e  t h a n  w o m e n  over  50  ( m e d i a n :  2 0 %  

v s  13%, p = .001).  

Effect of Educational Intervention 

I m m e d i a t e l y  fo l lowing t h e  e d u c a t i o n a l  i n t e r v e n t i o n ,  

we r e a s s e s s e d  e a c h  p a r t i c i p a n t ' s  r i s k  p e r c e p t i o n .  Mos t  

p a r t i c i p a n t s '  pe r ce ived  r i s k  s h i f t ed  t o w a r d  t h e i r  ca l cu -  

l a t ed  r i sk .  T h e  m e d i a n  a b s o l u t e  d i f fe rence  b e t w e e n  t h e  

c a l c u l a t e d  r i s k  a n d  t h e  p e r c e i v e d  r i s k  d r o p p e d  f rom 3 9 %  

be fo re  e d u c a t i o n  to  1% a f t e r  e d u c a t i o n  {p < .0001;  see  

F i g u r e  2). S o m e  p a r t i c i p a n t s  a d m i t t e d  to a c e r t a i n  d i s b e -  

l ief  in  t h e i r  c a l c u l a t e d  r isk .  E v e n  a f t e r  e d u c a t i o n ,  t h e s e  

w o m e n  r a t e d  t h e i r  r i s k  h i g h e r  t h a n  t h e  c a l c u l a t e d  r i sk  

" ju s t  i n  case"  (Table 2). 

T w e n t y - n i n e  p a t i e n t s  p a r t i c i p a t e d  in  a t h i r d  r i s k  a s -  

s e s s m e n t  (with n o  i n t e r v e n i n g  e d u c a t i o n )  o n  a r e t u r n  

visi t .  T h i s  s u b s e t  of  w o m e n  d id  n o t  s ign i f i can t ly  differ  

f rom t h e  in i t i a l  p o p u l a t i o n  in  age, c a l c u l a t e d  r i sk ,  per -  

ce ived  r i s k  a t  in i t i a l  visi t ,  o r  fami ly  h i s t o r y  of b r e a s t  c a n -  

cer .  T h e  r e t u r n  t i m e  v a r i e d  f rom 2 .5  to 11 m o n t h s .  T h e  

fo l low-up r i s k  e s t i m a t e  s h o w e d  n o  s i gn i f i c an t  c h a n g e  f rom 

t h e  a s s e s s m e n t  c o n d u c t e d  i m m e d i a t e l y  a f t e r  e d u c a t i o n a l  

i n t e r v e n t i o n .  T h e  m e d i a n  d i f fe rence  b e t w e e n  t h e  t h i r d  r i s k  

p e r c e p t i o n s  a n d  t h e  in i t i a l  r i s k  p e r c e p t i o n s  w a s  3 1 %  (p < 

.0001) .  At  fol low-up,  t h e  m e d i a n  d i f fe rence  b e t w e e n  pe r -  

ce ived  r i s k  a n d  t h e  c a l c u l a t e d  r i sk  w a s  4%. T h u s ,  t h e  ef- 

fect  of t h e  e d u c a t i o n a l  i n t e r v e n t i o n  w a s  in i t ia l ly  d r a m a t i c  

a n d  a p p e a r e d  c o n s t a n t  ove r  a pe r iod  of  m o n t h s ,  a s  s h o w n  

in  F igu re  2. 

DISCUSSION 

T h e s e  w o m e n ' s  p e r c e p t i o n s  of t h e i r  l ike l ihood  of  de-  

v e l o p i n g  b r e a s t  c a n c e r  we re  g rea t ly  in f la ted .  A l t h o u g h  t h e  

w o m e n  were  a w a r e  of s o m e  of t h e i r  i n d i v i d u a l  r i s k  fac tors ,  

t h e y  were  u n a w a r e  of  t h e  m a g n i t u d e  of effect  t h e s e  r i s k  

f ac to r s  h a d  o n  t h e i r  c h a n c e  of  d e v e l o p i n g  b r e a s t  c a n c e r .  

After  e d u c a t i o n a l  i n t e r v e n t i o n ,  i n c l u d i n g  a d i s c u s s i o n  of  

a n  epidemiologically d e t e r m i n e d  r i sk  m e a s u r e ,  t h e s e  w o m e n  

modi f i ed  t h e i r  r i sk  p e r c e p t i o n s  a p p r o p r i a t e l y .  T h e  effect  of 

e d u c a t i o n  a p p e a r e d  to p e r s i s t  for m o n t h s .  

A l t h o u g h  o u r  r e s u l t s  a r e  a l m o s t  c e r t a i n l y  n o t  d u e  to 

c h a n c e ,  t h e y  m a y  n o t  b e  g e n e r a l i z a b l e  to o t h e r  p o p u l a -  

t ions .  O u r  s u b j e c t s  were  all  v o l u n t e e r s  for a t r i a l  to  re-  

1 - o 

t o  
C.) 

.75 - 

. 5 -  

.25 - 

0 - 
Sai~ 

Formula 

o 

o 
o 

Pre- 
Education 

T 
Post- Late 

Education Fo]low-up 

FIGURE 2. Estimated probabi l i ty  of breast cance r  before  a g e  
80. The distribution of each  est imate is d isp layed using a box-  
and-whisker plot. The midd le  of the box represents the med ian  

of the  distribution. The t o p  and  bo t tom of the box  represent 
the 25th and  75th percenti les. The whiskers represent the 
range of the  distribution, Extreme outliers are represented by 

small circles, For p reeducat ion ,  both the 25th percent i le  and  
the med ian  are 0.50. For posteducat ion,  both the 75th per- 
cent i le a n d  the med ian  are 0.25, 
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Table 2. Median Risk Estirnales 

Subjective Estimates 
Calculated Risk Pre education Post education Late Follow-up 

All sub jec t s  
Firs t -degree relative wi th  b r e a s t  cance r  
No f irs t-degree relative wi th  b r e a s t  cance r  
Age over 50 
Age u n d e r  51 

15% 50% 25% 25% 
16% 50% 25% 25% 

13% 37,  5% 12% 19% 
13% 50% 15% 22.5% 
20% 68.5% 25% 25% 

d u c e  b r e a s t  c a n c e r  r i sk .  T h e y  m a y  h a v e  se l f - se lec ted  o n  

t h e  b a s i s  of h i g h  p e r c e i v e d  r i sk .  

O u r  r e s u l t s  do  a p p e a r  s i m i l a r  to  o t h e r  s t u d i e s  o n  

h i g h - r i s k  p o p u l a t i o n s .  L e r m a n  a n d  co l l eagues  s t u d i e d  a 

p o p u l a t i o n  c o m p o s e d  en t i r e ly  of w o m e n  r e p o r t i n g  f i rs t -  

deg ree  r e l a t ives  w i t h  b r e a s t  c a n c e r  i n  1993.  u T h e y  e x h i b -  

i t ed  a n  a s s o c i a t i o n  b e t w e e n  h i g h  p e r c e i v e d  r i s k  a n d  pe r -  

s o n a l  r i s k  fac tors ,  i n c l u d i n g  n o  c h i l d r e n  a n d  la te  age  a t  

f i r s t  c h i l d b i r t h .  L e r m a n  a l so  r e p o r t e d  t h a t  o lder  w o m e n  

p e r c e i v e d  t h e m s e l v e s  to b e  a t  lower  r i s k  t h a n  y o u n g e r  

w o m e n .  

O u r  s t u d y  re l i es  o n  t h e  Gal l  f o r m u l a  a s  a n  ob jec t ive  

e s t i m a t e  of r i sk .  T h e  c a l i b r a t i o n  of t h e  Gal l  f o r m u l a  h a s  

b e e n  p r o s p e c t i v e l y  e x a m i n e d  in  a t  l e a s t  two i n d e p e n d e n t  

s a m p l e s .  In  t h e  T e x a s  B r e a s t  S c r e e n i n g  Project ,  i t  per -  

f o r m e d  wel l  i n  w h i t e  w o m e n  w i t h  a t  l e a s t  one  f i r s t -deg ree  

re la t ive  w i t h  b r e a s t  c a n c e r  w h o  were  s c r e e n e d  a n n u a l l y  

a c c o r d i n g  to A m e r i c a n  C a n c e r  Soc ie ty  (ACS) gu ide l ines .  12 

Fo r  w o m e n  w h o  d id  n o t  follow t h e  gu i de l i ne s ,  t h e  Gal l  for- 

m u l a  t e n d e d  to o v e r e s t i m a t e  t h e i r  r i sk .  In  t h e  N u r s e s '  

H e a l t h  S t u d y ,  i t  t e n d e d  to o v e r e s i m t a t e  r i s k  of b r e a s t  c a n -  

ce r  in  a la rge  s t u d y  p o p u l a t i o n  of  p r e d o m i n a n t l y  w h i t e  

w o m e n  w h o  d id  n o t  n e c e s s a r i l y  follow t h e  ACS gu ide -  

l ines ,  la T h i s  o v e r e s t i m a t i o n  m a y  b e  e x p l a i n e d  b y  t h e  fac t  

t h a t  m a n y  n u r s e s  d id  n o t  c o m p l y  w i t h  s c r e e n i n g  gu ide -  

l ines .  9 Also,  t h e  N u r s e s '  H e a l t h  S t u d y  p o p u l a t i o n  d id  n o t  

n e c e s s a r i l y  r e p r e s e n t  a h i g h - r i s k  p o p u l a t i o n J  3 In  o u r  

s u b j e c t  p o p u l a t i o n ,  t h e  n u m b e r  r ece iv ing  a n n u a l  m a m -  

m o g r a p h y  s c r e e n i n g s  w a s  m o s t  l ikely h i g h e r  t h a n  in  m o s t  

p o p u l a t i o n s  a s  t h e  w o m e n  were  a w a r e  of  t h e i r  r i sk  f a c to r s  

a n d  i n t e r e s t e d  i n  p a r t i c i p a t i n g  in  t h e  BCPT. If t h e  c a l c u -  

l a t e d  r i s k  is a n  o v e r e s t i m a t e  of r i s k  in  s o m e  of  o u r  s u b -  

j e c t s ,  t h e n  o u r  s u b j e c t s '  o v e r e s t i m a t i o n s  a re  e v e n  m o r e  

s t r ik ing .  Indeed ,  t h e  Gal l  f o r m u l a  w o u l d  h a v e  to u n d e r e s -  

t i m a t e  r i s k  b y  a f a c t o r  of  m o r e  t h a n  3 .0  to e x p l a i n  o u r  

f ind ings .  

O u r  s t u d y  u s e d  a n o n e x p e r i m e n t a l  des ign .  It is  poss i -  

b le  t h a t  s o m e  s e c u l a r  t r e n d  or  u n i n t e n d e d  e v e n t  o c c u r r e d  

d u r i n g  t h e  s t u d y ,  i n t r o d u c i n g  a c o n f o u n d e r .  However ,  t h e  

p r e e d u c a t i o n  a n d  p o s t e d u c a t i o n  a s s e s s m e n t s  we re  ve ry  

n e a r  in  t ime:  b o t h  o c c u r r e d  w i t h i n  9 0  m i n u t e s .  D u r i n g  

t h a t  t ime,  t h e  w o m e n  were  c o n t i n u a l l y  invo lved  in  t h e  

p r o c e s s  of  t h e  s t u d y  a n d  were  u n l i k e l y  to b e  e x p o s e d  to 

o t h e r  i n f o r m a t i o n .  It  is  p o s s i b l e  t h a t  o t h e r  s t i m u l i  in -  

t r u d e d  b e t w e e n  t h e  p o s t e d u c a t i o n  a s s e s s m e n t  a n d  t h e  

l a t e  fol low-up,  a l t h o u g h  t h e  ve ry  s m a l l  d i f fe rence  i n  t h e s e  

two a s s e s s m e n t s  a r g u e s  a g a i n s t  t h i s  poss ib i l i ty .  

O u r  r e s u l t s  e x h i b i t e d  t h e  s a m e  t r e n d s  a s  a r e c e n t  

r a n d o m i z e d  con t ro l  s t u d y  b y  L e r m a n  a n d  co l l eagues .  5 It  

a d d r e s s e d  t h e  effect  of i n t e r v e n t i o n  in  a p o p u l a t i o n  of  

w o m e n  w h o  all  h a d  f i r s t -deg ree  r e l a t ives  w i t h  b r e a s t  c a n -  

cer.  T h e  i n v e s t i g a t o r s  a s s e s s e d  t h e  p e r c e p t i o n s  of t h e s e  

w o m e n  b y  p h o n e  i n t e r v i e w  before  a n d  a f t e r  a s t r u c t u r e d  

i n t e r v e n t i o n .  T h e n  t h e y  c o m p a r e d  t h e  p a r t i c i p a n t s '  pe r -  

c e p t i o n s  w i t h  t h e i r  c a l c u l a t e d  r i sk .  The  i n t e r v e n t i o n  g r o u p  

i m p r o v e d  m o r e  t h a n  t h e  con t ro l  g roup .  However ,  in  b o t h  

g r o u p s ,  m o r e  t h a n  6 7 %  of t h e  w o m e n  sti l l  s ign i f i can t ly  

o v e r e s t i m a t e d  t h e i r  r i sk  a t  t h e  fo l low-up  a s s e s s m e n t .  

A l t h o u g h  t h e  two s t u d i e s  we re  s imi la r ,  o u r s  d i f fered 

f rom L e r m a n ' s  in  s eve ra l  i m p o r t a n t  ways .  Fi rs t ,  t h e  two 

s t u d i e s  u s e d  d i f fe ren t  m e a s u r e s  of  pe r ce ived  r isk .  In g e n -  

eral ,  p r o b a b i l i t i e s  c a n  b e  m e a s u r e d  d i rec t ly  (by a s k i n g  for 

a n u m b e r  b e t w e e n  0 a n d  1) or  i nd i r ec t l y  (by a c o m p a r i s o n  

of  two d i f fe ren t  w a g e r s  or  r i sks) .  In  t h e  i n d i r e c t  m e a s u r e -  

m e n t ,  one  w a g e r  is a l t e r e d  u n t i l  t h e  s u b j e c t  is i nd i f f e r en t  

b e t w e e n  t h e  two. T h e  r i s k  v a l u e  is  t h e n  i n f e r r e d J  4 The  

U-Ti te r  i n s t r u m e n t  fal ls  b e t w e e n  t h e s e  two e x t r e m e s .  As 

a n  i n d i r e c t  m e t h o d ,  i t  m a y  b e  m o r e  effect ive in  a i d i n g  

w o m e n  to c h o o s e  t h e i r  se l f -pe rce ived  r i sk .  T h e  L e r m a n  

g r o u p  u s e d  t h e  d i r e c t  m e t h o d .  

Second ,  t h e  two s t u d i e s  p e r f o r m e d  p o s t i n t e r v e n t i o n  

a s s e s s m e n t s  a t  d i f fe ren t  t imes .  In  t h e  L e r m a n  s tudy ,  t h e  

fo l low-up i n t e r v a l  w a s  t h r e e  m o n t h s .  In  o u r  des ign ,  t h i s  

t i m e  w a s  90  m i n u t e s .  T h e  q u i c k  fo l low-up  t i m e  m a y  h a v e  

r e i n f o r c e d  t h e  d i s c u s s e d  c l in ica l  r i s k  f ac to r s  a n d  Gal l  val-  

ues .  T h i s  r e i n f o r c e m e n t  a p p e a r e d  to b e  a l a s t i n g  effect: o n  

r e p e a t e d  fo l low-up  s eve ra l  m o n t h s  la ter ,  o u r  sub jec t s "  

p e r c e p t i o n s  r e m a i n e d  c o n s t a n t .  

Th i rd ,  t h e  p o p u l a t i o n s  in  t h e  two s t u d i e s  differed,  

p o s s i b l y  a c c o u n t i n g  for  s o m e  of t h e  d i f fe rence  in  t h e  effect  

of i n t e r v e n t i o n .  S u b j e c t s  in  t h e  L e r m a n  s t u d y  were  all  di-  

r ec t ly  r e l a t e d  to w o m e n  w i t h  b r e a s t  c a n c e r .  T h e y  m o s t  

l ikely h a d  m o r e  fami ly  e x p e r i e n c e  w i t h  b r e a s t  c a n c e r  a n d  

p e r h a p s  m o r e  a s s o c i a t e d  anx ie ty .  T h i s  is s p e c u l a t i v e  a s  

we d id  n o t  a s s e s s  o u r  p a r t i c i p a n t s '  b r e a s t  c a n c e r  p reoc -  

c u p a t i o n .  

F ina l ly  a n d  m o s t  i m p o r t a n t l y ,  t h e  i n t e r v e n t i o n s  m a y  

h a v e  dif fered in  t h e i r  c o n t e n t  or  i n t e n s i t y .  More  exp lora -  

t i o n  is n e e d e d  to d e t e r m i n e  effective i n t e r v e n t i o n s  for spe-  

cific p o p u l a t i o n s .  

W h y  w a s  o u r  i n t e r v e n t i o n  effect ive? It m a y  b e  t h a t  i t  

mod i f i ed  t h e  d o c t o r - p a t i e n t  i n t e r a c t i o n  b y  expl ic i t ly  i nco r -  

p o r a t i n g  p r ec i s e  n u m e r i c a l  e s t i m a t e s  r a t h e r  t h a n  v a g u e  

words .  15 W o r d s  a re  u n r e l i a b l e  t r a n s m i t t e r s  of q u a n t i f i a b l e  
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i d e a s  s u c h  a s  r i sk .  16 O u r  r e s u l t s  i n d i c a t e  t h a t ,  a t  l e a s t  in  

s o m e  s e t t i n g s ,  it is  p o s s i b l e  to u s e  n u m b e r s  to e d u c a t e  

a n d  i n f o r m  p a t i e n t s  a b o u t  r i sk .  

T h e  u t i l i za t ion  of  a p p r o p r i a t e  n u m b e r s  in  r i s k  c o m -  

m u n i c a t i o n  h a s  b e e n  h e l p f u l  i n  o t h e r  s e t t i n g s .  In m e d i c a l  

e d u c a t i o n ,  W i g t o n  a n d  c o l l e a g u e s  c o n d u c t e d  s t u d i e s  o n  

s t u d e n t s  l e a r n i n g  h o w  to p r e d i c t  r i sk .  17 E i t h e r  p r o b a b i l i t y  

f e e d b a c k ,  w h i c h  r e t u r n e d  t h e  e x a c t  r i s k  v a l u e  to t h e  s t u -  

d e n t ,  or  cogn i t ive  f e e d b a c k ,  w h i c h  r e t u r n e d  w e i g h t e d  r i s k  

f a c t o r s  b u t  n o  e x a c t  r i s k  v a l u e ,  w a s  i n c o r p o r a t e d  in to  s t u -  

d e n t  e x e r c i s e s .  T h e  s t u d e n t s  r ece iv ing  p r o b a b i l i t y  feed-  

b a c k  p e r f o r m e d  b e t t e r  t h a n  t h o s e  w i t h  cogni t ive  f e e d b a c k  

a lone .  W e  bel ieve b o t h  cogn i t ive  a n d  p robab i l i t y  f e e d b a c k  

w e r e  i n c l u d e d  in  o u r  i n t e r v e n t i o n .  T h e  d o c t o r  e x p l a i n e d  

all t h e  r i s k  f a c t o r s  invo lved  a n d  i l l u s t r a t e d  a p e r s o n a l  

c l in ical  r i s k  e s t i m a t e .  T h u s ,  we c o r r e c t e d  for m i s s i n g  r i s k  

f a c t o r s  a n d  d i s p r o p o r t i o n a t e  e s t i m a t e s  of  t h e  w e i g h t  of  

r i s k  f ac to r s .  

F i s c h h o f f  a n d  c o l l e a g u e s  d i s t i n g u i s h  t h r e e  p e r s p e c -  

t ives  u s e f u l  in  r i s k  c o m m u n i c a t i o n :  t h e  m e n t a l  m o d e l  

a n a l y s i s ,  c a l i b r a t i o n  a n a l y s i s ,  a n d  v a l u e - o f - i n f o r m a t i o n  

a n a l y s i s .  18 M e n t a l  m o d e l  a n a l y s i s  a t t e m p t s  to u n d e r s t a n d  

all a s p e c t s  of  t h e  s u b j e c t ' s  i n tu i t i ve  r i s k  p e r c e p t i o n  a n d  

c o r r e c t  for m i s c o n c e p t i o n s .  In  c a l i b r a t i o n  a n a l y s i s ,  t h e  

b i g g e s t  e r r o r s  in  a s u b j e c t ' s  p e r c e i v e d  r i s k  e s t i m a t e  a re  

cor rec ted .  In  v a l u e - o f - i n f o r m a t i o n  a n a l y s i s ,  i n f o r m a t i o n  

w i t h  t h e  g r e a t e s t  i m p a c t  o n  t h e  r i s k  is  p r e s e n t e d  to t h e  

s u b j e c t .  O n e  of  t h e s e  m e t h o d s  (or a v a r i a n t )  m a y  be  ap -  

p r o p r i a t e  w h e n  t i m e  a n d  r e s o u r c e s  a r e  l imi ted .  T h e  n e e d s  

of t h e  p a r t i c i p a n t  s h o u l d  c o r r e s p o n d  to t h e  c h o s e n  a n a l y -  

s i s  m e t h o d .  O u r  i n t e r v e n t i o n  m a y  c o n f o r m  m o s t  c lose ly  to 

m e n t a l  m o d e l  a n a l y s i s ,  a c o m p r e h e n s i v e  b u t  l a b o r - i n t e n -  

s ive a p p r o a c h .  

W h y  did o u r  s u b j e c t s  o v e r e s t i m a t e  t h e i r  r i s k  of b r e a s t  

c a n c e r ?  T h e  ava i lab i l i ty  h e u r i s t i c  m a y  be  o n e  p o s s i b l e  ex- 

p l a n a t i o n  for o u r  s u b j e c t ' s  h i g h  e s t i m a t e s .  19 T h e  ava i lab i l -  

i ty b i a s  is  a r e s u l t  of  d i s p r o p o r t i o n a t e  visibi l i ty,  s u c h  a s  

s u b s t a n t i a l  m e d i a  c o v e r a g e  or  p e r s o n a l  e x p e r i e n c e  w i t h  

b r e a s t  c a n c e r  in  t h e  i m m e d i a t e  family ,  w h i c h  l ead  to h i g h  

r i s k  e s t i m a t e s .  14,18 O u r  s u b j e c t s  m a y  be  m o r e  p r e o c c u p i e d  

w i t h  b r e a s t  c a n c e r  b e c a u s e  of t h e  t op ic ' s  avai labi l i ty .  

W h a t  a r e  t h e  c o n s e q u e n c e s  of o v e r e s t i m a t i n g  r i s k ?  

T h e  m o s t  i m p o r t a n t  c o n s e q u e n c e s  m a y  o c c u r  in  c h o o s i n g  

t h e r a p i e s  or  s c r e e n i n g  p ro toco l s .  W o m e n  w h o  overes t i -  

m a t e  t h e i r  c h a n c e  of c a n c e r  m a y  r e q u e s t  m a m m o g r a m s ,  

d r u g  t h e r a p y ,  or  e v e n  p r o p h y l a c t i c  m a s t e c t o m y  w i t h  lit t le 

benef i t .  T h i s  p h e n o m e n o n  m a y  p a r t i a l l y  e x p l a i n  t h e  t re-  

m e n d o u s  d e m a n d  for m a m m o g r a p h y ,  e v e n  a m o n g  p o p u -  

l a t i o n s  s u c h  a s  y o u n g  w o m e n  for w h o m  b e n e f i t  is  h i g h l y  

s p e c u l a t i v e .  2° Or  inve r se ly ,  i n f l a t ed  p e r c e p t i o n s  a m o n g  

h i g h - r i s k  w o m e n  m a y  h e i g h t e n  s t r e s s  levels  6 a n d  d e t e r  

a d h e r e n c e  to m a m m o g r a p h y  s c r e e n i n g s  a n d  o t h e r  p re -  

v e n t i v e  m e a s u r e s .  21-2a B e c a u s e  p a t i e n t s  a r e  p r o n e  to ser i -  

o u s  e r r o r s  of  t h i s  type ,  s p e c i a l  a t t e n t i o n  m u s t  b e  p a i d  

d u r i n g  i n f o r m e d  c o n s e n t  for s t a n d a r d  a s  well  a s  exper i -  

m e n t a l  t h e r a p y .  

A f u t u r e  c o n s e q u e n c e  of h i g h  p e r c e i v e d  r i s k  m a y  in-  

c l u d e  d e m a n d s  for gene t i c  t e s t i n g .  Cl in ica l  g e n e t i c  t e s t i n g  

for t h e  m a j o r  b r e a s t  a n d  o v a r i a n  c a n c e r  s u s c e p t i b i l i t y  

gene ,  BRCA1,  m a y  s o o n  be  poss ib le .  Pub l ic  d e m a n d  for 

t h i s  t e s t  h a s  b e e n  s h o w n  to d e p e n d  o n  pe rce ived  r i sk .  24 

O u r  s t u d y  d e m o n s t r a t e d  a m e t h o d  for m e a s u r i n g  pa -  

t i e n t ' s  r i s k  p e r c e p t i o n  a n d  a n  effective p r o c e d u r e  of  clini-  

cal  r i s k  c o m m u n i c a t i o n .  T h a t  o u r  s u b j e c t ' s  m i s p e r c e p -  

t i o n s  w e r e  la rge ly  c o r r e c t a b l e  a n d  t h a t  t h e  c o r r e c t i on  w a s  

s t a b l e  over  t i m e  l e a v e s  u s  op t imi s t i c .  We h a v e  d e m o n -  

s t r a t e d  t h a t  a s t r u c t u r e d  c o n v e r s a t i o n  w i t h  a n  i n f o r m e d  

p e r s o n a l  p h y s i c i a n ,  w h o  h a s  a c c e s s  to a d e c i s i o n  a ide  

s u c h  a s  t h e  Gai l  f o r m u l a ,  c a n  d r a m a t i c a l l y  i m p r o v e  pa -  

t i e n t s '  u n d e r s t a n d i n g  of t h e i r  r i s k  of d i s e a s e .  It t a k e s  

t ime ,  effort,  a n d  skil l  to e d u c a t e  p a t i e n t s  effectively. Al- 

t h o u g h  it is  p o s s i b l e  t h a t  t h e  b u r d e n  o n  t h e  p rov ide r  is  

too grea t ,  we  a re  h o p e f u l  t h a t  f u r t h e r  e x p e r i e n c e  will 

p rove  t h i s  a p p r o a c h  widely  u s e f u l  in  p r i m a r y  care .  
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