
SIPA
I N S T I T U T E  O F  P U B L I C  &

I N T E R N A T I O N A L  A F F A I R S
T H E  U N I V E R S I T Y  O F  U T A H

F A M I L I A L  E F F E C T S  O F  B R C A 1  G E N E T I C  M U T A T I O N  T E S T I N G :  

C H A N G E S  I N  P E R C E I V E D  F A M I L Y  F U N C T I O N I N G

A n t o i n e t t e  M  S t r o u p ,  P h . D .

U t a h  C a n c e r  R e g i s t r y ,  U n i v e r s i t y  o f  U t a h ,  S a l t  L a k e  C i t y ,  U t a h

K e n  R  S m i t h ,  P h . D .

D e p a r t m e n t  o f  F a m i l y  a n d  C o n s u m e r  S t u d i e s  a n d  H u n t s m a n  C a n c e r  I n s t i t u t e ,

U n i v e r s i t y  o f  U t a h ,  S a l t  L a k e  C i t y ,  U t a h

July 27, 2006

W o r k i n g  P a p e r  2 0 0 6 - 07-01 

h t t p : / / w w w . i p i a . u t a h . e d u / w o r k i n g p a p e r s . h t m l

I n s t i t u t e  o f  P u b l i c  a n d  I n t e r n a t i o n a l  A f f a i r s  

T h e  U n iv e r s i t y  o f  U ta h  

2 6 0  S  C e n t r a l  C a m p u s  D r iv e ,  R o o m  2 1 4  

S a l t  L a k e  C ity ,  U T  8 4 1 1 2  

h t t p : / / w w w . i p i a . u t a h . e d u  

(8 0 1 )  5 8 1 - 8 6 2 0

http://www.ipia.utah.edu/workingpapers.html
http://www.ipia.utah.edu
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ABSTRACT

T h is  s t u d y  e x p a n d s  r e c e n t  re s e a rc h  t h a t  e x a m in e s  h o w  t h e  r e c e ip t  o f  B R C A 1 g e n e t i c  t e s t  re s u l ts  

a f fe c ts  f a m i l y  a d a p t a b i l i t y  a n d  c o h e s io n  o n e  y e a r  a f t e r  g e n e t i c  r is k  n o t i f i c a t i o n .  S tu d y  p a r t i c i p a n t s  

w e r e  m e m b e r s  o f  a la rg e  U t a h - b a s e d  k in d r e d  w i t h  an  i d e n t i f i e d  m u t a t i o n  a t  t h e  B R C A 1 lo c u s .  T h e  

f in a l  s a m p le ,  9 0  m e n  a n d  1 3 2  w o m e n ,  c o n t r i b u t e d  i n f o r m a t i o n  p r i o r  t o  g e n e t i c  t e s t i n g  (b a s e l in e )  

a n d  4  m o n t h s  a n d / o r  1 y e a r  a f t e r  r e c e ip t  o f  g e n e t i c  t e s t  re s u l ts .  A f t e r  c o n t r o l l i n g  f o r  o t h e r  fa c to r s  

s u c h  as f a m i l y  c o p i n g  re s o u rc e s  (F-COPES) a n d  s t ra in s  (F-STRAIN ), a n d  t h e  te s t e d  in d iv i d u a l ' s  a n x ie t y  

le v e ls  p r i o r  t o  g e n e t i c  t e s t i n g  (SAS), m e n  a n d  w o m e n  r e p o r t e d  s i g n i f i c a n t  d e c l in e s  in  f a m i l y  

c o h e s io n  o n e  y e a r  a f t e r  g e n e t i c  r isk  n o t i f i c a t i o n  ( p < .0 1 ). C o m p a r e d  t o  n o n -c a r r ie r s ,  c a r r ie r  m e n  

r e p o r t e d  in c r e a s in g  a d a p t a b i l i t y  o n e  y e a r  a f t e r  r isk  n o t i f i c a t i o n  ( + 0.21  p o i n t s  p e r  m o n t h ,  p < . 1 0 ). 

H a v in g  a c a r r ie r  s is te r  s e e m e d  t o  h a v e  a p o s i t i v e  i n f l u e n c e  o n  w o m e n 's  p e r c e i v e d  f a m i l y  c o h e s io n  

a n d  a d a p t a b i l i t y  le ve ls ,  w h i l e  a p e r s o n a l  h i s t o r y  o f  c a n c e r ,  h a v in g  a g r e a t  d e a l  o f  c a r e g i v in g  

i n v o l v e m e n t  f o r  a f e m a le  re la t i v e  w i t h  c a n c e r ,  a n x ie t y ,  a n d  s o m e  t y p e s  o f  c o p i n g  re s o u rc e s  h a d  a 

n e g a t i v e  i m p a c t  o n  m e n 's  p e r c e iv e d  f a m i l y  c o h e s io n  a n d  a d a p t a b i l i t y  le ve ls .  A l t h o u g h  re s u l ts  

s h o w e d  t h a t  t e s t e d  p a r e n t s  a re  p e r c e i v in g  a d e c l in e  in  f a m i l y  f u n c t i o n i n g  a f t e r  g e n e t i c  r isk  

n o t i f i c a t i o n ,  t h e r e  is n o  e v id e n c e  t o  s u g g e s t  t h a t  t h e  d e c l in e  is d u e  t o  c a r r ie r  s ta tu s .  In fa c t ,  i t  is 

o t h e r  l i fe  c i r c u m s t a n c e s  w h i c h  e x is t  a t  t h e  t i m e  o f  t h e  g e n e t i c  t e s t in g  p ro c e s s  t h a t  s e e m  t o  i n f l u e n c e  

t h e  d e g r e e  t o  w h i c h  fa m i l ie s  a d ju s t  t o  t h e  e x p e r i e n c e  a n d  te s t  re s u l ts .
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In d iv id u als u n d ergo in g  p red ictive  g e n e tic  te stin g  to  determ ine their su scep tib ility  to  late- 

o n set cancers m ay exp er ien ce  a range o f  resp o n ses a sso c ia ted  w ith  the receip t o f  th is  ty p e  o f  

in form ation . A  s ig n ifica n t portion  o f  the research in v estig a tin g  p sy ch o so c ia l o u tco m es  

fo llo w in g  g e n e tic  testin g  h ave sp ec if ica lly  ex a m in ed  testin g  for B R C A 1  and B R C A 2  m utations. 

M u tation s in  B R C A 1  are ob served  in  ap p roxim ately  50%  o f  fa m ilie s  w ith  autosom al dom inant 

breast cancer p red isp osition , and in  80%  o f  fa m ilie s  w ith  both  breast and ovarian cancer ca ses  

(1). F em a le  B R C A 1  carriers are at in creased  risk  for breast and ovarian  cancers (2 ). M ale  

carriers h ave an in creased  risk  o f  prostate cancer (3). D ata  from  the B reast C an cer L in k age  

C onsortium  (B C L C ) in d icate  that b y  the age  o f  70 , fem a le  B R C A 1  m utation  carriers h ave an 

85%  risk  for  d ev e lo p in g  breast cancer and a 63%  risk  for d ev e lo p in g  ovarian  cancer. The  

cu m u la tive  risk  o f  either cancer b y  th is a g e  is  ap p roxim ately  94%  for fem a le  m utation  carriers.

T he strong lik e lih o o d  that carriers o f  a B R C A 1  g en e  m utation  w ill d ev e lo p  breast and  

ovarian cancer has lead  a num ber o f  researchers to  ex a m in e  the potentia l p sy c h o lo g ic a l and  

b ehavioral e ffe c ts  o f  g en e tic  te stin g  for  B R C A 1  m utations for in d iv id u a ls (4 -9 ). T he im p lica tio n s  

o f  g en e tic  risk  n o tifica tio n  for fa m ilie s , h o w ev er , h ave not b een  exp lored  as th oroughly . 

A cco rd in g  to  H albert (1 0 ), B R C A 1 / 2  carriers reported greater uncertainty  about fam ilia l 

im p lica tio n s and greater stress surrounding the m an agem en t o f  fam ilia l con cern s on e  m onth  after 

risk  n o tifica tio n  com pared  to  non-carriers. M cIn ern ey -L eo  et a l.(1 1 ) reported s ig n ifica n t  

d ec lin es  in  fa m ily  c o h es io n  and exp ressio n  le v e ls  am on g  tested , h igh -r isk  m en  and w o m e n  6 -9  

m on th s after g en e tic  risk  n o tifica tio n  com pared  to  th o se  w h o  did n ot un d ergo  g en e tic  testing . 

H o w ev er , th ey  did not fin d  d ifferen ces in  fa m ily  rela tion sh ip s b e tw een  carriers and noncarriers.

IN TR O D U C TIO N
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T h is study exp an d s on  the recent but lim ited  research  ex a m in in g  h o w  the receip t o f  

g en e tic  te st resu lts im p acts fa m ily  fu n ction in g . T he approach adopted  here re lies  on  

p sy ch o so c ia l and co p in g  theory  to  ex a m in e  fam ilia l e ffe c ts  o f  B R C A 1  te stin g  up to  on e  year after 

g en e tic  risk  n o tifica tio n  w h ile  a lso  accou n tin g  for potential g en d er d ifferen ces, the fa m ily ’s 

co p in g  resou rces and strains, and the tested  in d iv id u a l’s an x iety  le v e l b efore  g e n e tic  testin g . 

H iearch ica l lin ear m o d e lin g  (H L M ) tech n iq u es are u sed  to  ex a m in e  fa m ily  fu n ctio n in g  over  

tim e.

T he p sy ch o so c ia l stress p ersp ectiv e  (P S P ) (1 2 ) and the R e s ilie n c y  M o d e l o f  

F a m ily  Stress, A djustm ent, and A d ap tation  (hereafter ca lled  the R e s ilie n c y  M o d e l) (1 3 , 14) are 

u sed  as fram ew orks to  m od el ch an ges in  fa m ily  adaptability  and c o h es io n  due to  n o tifica tio n  o f  

B R C A 1  m utation  status (F igure 1). L ik e  in d iv id u als , fa m ilie s  d ev e lo p  and operate w ith  sp ec ific  

patterns o f  in teraction , resou rces, and co p in g  strateg ies in  order to  fu n ction  as a so c ia l unit. T he  

R e s ilie n c y  M o d el em p h a sizes  f a m i l y  co p in g  and soc ia l resou rces in  the stress p rocess. The  

m od el a lso  reco g n izes  that ex istin g  fa m ily  ty p o lo g y  (hereafter referred to  as fa m ily  fu n ctio n in g )  

and ex istin g  fa m ily  strains (p ile -u p ) m oderate the im p act o f  stressfu l life  even ts, lea d in g  to  

fa m ily  cr isis, m aladjustm ent, or adaptation  (1 3 , 14). In th is  study, an in d iv id u al's g en e tic  test  

resu lt (A  F actor) m ay disrupt or fortify  a fam ily 's fu n ctio n in g  (X  F actor) w ith  the end-resu lt 

determ ined  in  part b y  ex ist in g  fa m ily  fu n ctio n in g  patterns (T  F actor) and fa m ily  strains (a  

Factor), and co p in g  strateg ies (B  F actor). T he approach d ep icted  in  F igu re 1 represents a 

m erg in g  o f  stress and fa m ily  fu n ctio n in g  m o d e ls  appropriate for ad d ressin g  three k ey  research  

questions:

(a) D o e s  B R C A 1  carrier status a ffect p ercep tion s o f  fa m ily  adaptability  and c o h es io n  up to  

on e  year after g en e tic  testing?
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(b ) T o  w h a t ex ten t do fa m ily  co p in g  strateg ies and resou rces in flu en ce  c o h es io n  and  

adaptability  le v e ls  after the receip t o f  B R C A 1  m utation  test results?

(c ) D o  other l ife  c ircu m stan ces such  as ex ist in g  fa m ily  strains, fam ilia l and in d iv idual 

history  o f  breast cancer, and the carrier status o f  other fa m ily  m em b ers m oderate the  

e ffe c ts  o f  g en e tic  te st resu lts on  fa m ily  c o h es io n  and adaptability  lev e ls?

Figure 1 

M ATERIALS AND METHODS 

D ata  w ere  co lle c te d  as part o f  a large lon g itu d in a l study on  the p sy ch o so c ia l and  

b ehavioral co n seq u en ces  o f  B R C A 1  m utation  testin g . Study participants w ere  m em bers o f  a 

large kindred o f  N orthern  E uropean d escen t (K 2 0 8 2 ) w ith  an id en tified  m utation  at the B R C A 1  

lo cu s  (1 5 ). A ll subjects in  the study are d escen d an ts o f  a fo u n d in g  co u p le  (fou r to  f iv e  

g en eration s earlier) k n ow n  to  b e  B R C A 1  m utation  carriers. T he fu ll sam p le com p rises 111 

d istin ct n uclear fa m ilie s  in  the U tah  and Idaho areas. In form ation  for  th is  study w a s gathered  

prior to  g en e tic  testin g  (b a se lin e ) and 4  m on th s and 1 year  after receip t o f  B R C A 1  g e n e tic  test  

results. A  d eta iled  d escrip tion  o f  recruitm ent m eth od s, e lig ib ility  criteria, and p rotoco l for the  

lon g itu d in a l study are a va ilab le  e lsew h ere  (1 6 ).

In d iv id u als w h o  w ere  le s s  than 18 years o f  age, n ot co m p eten t to  p rov id e  in form ed  

con sen t, and u n tested  m em bers w h o  w ere  not at risk  b eca u se  th ey  k n ew  that their parents or 

grandparents tested  n eg a tiv e  for a B R C A 1  m utation  (1 6 )  w ere  exc lu d ed . D u e  to  eth ica l and  

lo g ist ica l con sid era tion s, the p rotoco l in c lu d ed  strict g u id e lin es  w h ere in  parents are 

in terv iew ed  and offered  g en e tic  te stin g  b efore  their adult children. A ll survey  data save  

g en e tic  te st resu lts w ere  stored at a centra lized  fa c ility , and in terv iew s w ere  con d u cted  v ia  

te lep h on e . In form ed  w ritten  co n sen t w a s  ob ta in ed  from  each  e lig ib le  m em b er prior to

5



enrollm ent, and g en e tic  co u n se lin g  w a s  o ffered  to  all in terested  fa m ily  m em b ers prior to  and  

after g en e tic  testing .

O f  the 7 5 9  e lig ib le  m em bers, 4 0 8  co m p leted  the b a se lin e  in terv iew  (53 .75% ). T he  

sam p le in  th is  study w a s restricted  further to  m em b ers w h o  com p le ted  the b a se lin e  and at least  

on e  o f  the tw o  fo llo w -u p  in terv iew s (4  m onths and/or 1 year), and h ave liv in g  ch ildren  (N = 2 5 9  

parents).

Measures

F a m i l y  F u n c t io n in g .  F am ily  c o h es io n  and adaptability  le v e ls  w ere  m easured  u sin g  the  

F am ily  A d ap tab ility  and C o h esio n  E va lu a tion  S c a le s  (F A C E S  II). T he F A C E S  II sca le  has b een  

sh o w n  to  b e  a h ig h ly  reliab le  and v a lid  m easure o f  fa m ily  fu n ctio n in g  (1 7 , 18). C o h esio n  is  

d efin ed  as the the em otion a l b on d in g  that fa m ily  m em bers h ave tow ard  on e  another.

A d ap tab ility  is  d efin ed  as the ab ility  o f  the fa m ily  to  ch an ge  in  p o w er  structure, ro les, and  

rela tion sh ip s in  order to  adjust to  variou s situational stressors.

B R C A 1  M u ta t io n  S ta tu s .  B R C A 1  -m utation  carrier status w a s  d efin ed  as positive/carrier, 

n egative/n on -carrier, and carrier status u n k n ow n  .

C o p i n g  R e s o u r c e s .  F a m ily  co p in g  data w a s co lle c te d  at b a se lin e  u s in g  the F am ily  

C rises-O rien ted  P ersonal E va lu ation  S ca le  (F -C O P E S ) (1 4 ), w h ich  m easu res h o w  a fa m ily  

u tilize s  a va ilab le  fam ilia l and so c ia l resou rces in  resp on se  to  life  even ts, in c lu d in g  acquiring  

support from  ex ten d ed  fa m ily  m em bers, m o b iliz in g  fa m ily  m em bers in  a cr isis, p a ss iv e  appraisal 

(a ccep tin g  p rob lem atic  issu es), refram ing (red efin in g  stressfu l ev en ts  in  order to  m ake them  

m ore m an ageab le), and seek in g  spiritual support.

F a m i l y  S tra in s .  E x istin g  fa m ily  strains w ere  m easured  b y  a num ber o f  factors, in c lu d in g  

the F am ily  Strains In d ex  (F -S T R A IN ) (1 4 ). F -S T R A IN  captures stress from  fam ily , w ork ,
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fin an cia l, and ca reg iv in g  resp o n sib ilitie s  "w hich can render a fa m ily  vu ln erab le  to  the im p act o f  

a su b seq u en t stressor or change" (1 3 ). O ther factors, in c lu d in g  the participant’s h istory  o f  cancer  

or cancer-related  surgery, le v e l o f  ca reg iv in g  in v o lv em en t for  a fem a le , m aternal rela tive  w ith  

cancer, age, gender, m arital status, general an x iety  le v e l, and su sp ic io n s  o f  cancer risk  m ay  

capture the p ile -u p  o f  d em ands and strains in  the fam ily .

L ev e l o f  ca reg iv in g  in v o lv em en t is  co n sid ered  b eca u se  it has the potentia l to  ch an ge  

fa m ily  dynam ics; in flu en ce  h o w  the tested  parent p erce iv es  h is  or her fa m ily  fu n ction in g; and, i f  

a rela tive  w ith  a h istory  o f  cancer is  fam ale  and related  through the m aternal branch o f  the  

kindred, the fa m ily ’s sen sitiv ity  tow ard  cancer risk  m ay b e  h eigh ten ed . T hus, th ese  m em bers  

m ay b e  m ore aw are o f  the risks and co n seq u en ces  o f  cancer.

G eneral an x iety  le v e l (or state an x iety ) is  m easured  at b a se lin e  u s in g  th e  state an xiety  

su b sca le  (S A S )  o f  S p ie lb erger’s State-T rait A n x ie ty  Inventory  (1 9 ). It is  co n sid ered  here to  

control for in itia l le v e ls  o f  an x iety  (at the ind iv id u al le v e l)  prior to  ob ta in in g  g en e tic  te st results.

Prior su sp ic io n s o f  cancer risk  are m easured  b y  a s in g le  q u estion  w h ere  participants w ere  

asked  if  th ey  k n ew  or su sp ected  that th ey  cam e from  a fa m ily  w h o se  m em b ers h ave an e leva ted  

risk  for d ev e lo p in g  breast and ovarian  cancer. I f  th ey  said  th ey  k n ew  or su sp ected , th ey  w ere  

co n sid ered  “ su sp ic io u s .”

O t h e r  V a r ia b le s .  O ther variab les in c lu d ed  in  the an a ly ses  are receip t o f  g en e tic  

co u n se lin g , the p resen ce  o f  ch ildren  in  the h om e, the gen d er c o m p o sitio n  o f  the participant’s 

children, h o u seh o ld  in co m e, and the h ig h est ed u cation  le v e l b y  either parent (h o u seh o ld  

ed ucation).

Statistical Analysis

7



C h i- s q u a r e  an a ly ses  and M ests  b y  sex  w ere  u sed  to  eva lu ate  g en d er d ifferen ces in  

m utation  status, fa m ily  fu n ction in g , and other k ey  d em ograp h ic variab les as B R C A 1  m utations  

con fer  vary in g  risks o f  cancer b y  sex . W e  then  u sed  H ierarchical L inear M o d e lin g  (H L M ) to  

a sse ss  ch a n g es in  fa m ily  fu n ctio n in g  w h ile  s im u ltan eou sly  accou n tin g  for fa m ily  fu n ctio n in g  

le v e ls  prior to  g en e tic  testin g , the correlation  o f  m easu res for each  participant over  tim e  

(repeated  ob servation s), and unequal v arian ces (h e terosk ed astic ity ) in  the o u tco m e variab le  

b etw een  in d iv id u a ls  (2 0 ). A n oth er  advantage o f  u sin g  H L M  is  that w e  w ere  ab le to  in clu d e  

m ore ca ses  in  the final an a lysis. U n lik e  repeated  m easu res an a ly sis  o f  v arian ces (A N O V A ), 

m ultivariate an a ly sis  o f  varian ce  (M A N O V A ), structural eq uation  m o d e lin g , and tim e-ser ies  

an alysis , H L M  d o es  not a ssu m e all participants h ave the sam e num ber o f  ob servation s over  tim e  

and that data w a s co lle c te d  at eq u a lly  sp aced  in tervals (2 1 ). W ith  H L M , participants w h o  

co m p leted  the b a se lin e  and at lea st on e  o f  the tw o  fo llo w -u p  in terv iew s (4 -m o n th s and/or 1-year) 

are e lig ib le  for in c lu sio n  in  th is  study.

H L M  has tw o  p h ases o f  estim ation . T he first p h ase  is  o ften  referred to  as the L ev e l-1  or 

repeated  m easu res phase. T h is p h ase  a sse sse s  patterns o f  ch an ge over  tim e  for each  in d iv idual 

g iv e n  h is or her in itia l fa m ily  fu n ctio n in g  scores (m easured  at b a se lin e ) and rates o f  ch an ge  as a 

fu n ction  o f  tim e. F or the L ev e l-1  an a lysis , the d ep en d en t variab les are p erce iv ed  adaptability  

and co h esio n , and the in d ep en d en t variab le  is  t im e (0  to  12 m on th s) s in ce  the b a se lin e  in terv iew . 

In other w ord s, a s im p le  regression  is  estim ated  for each  subject w h ere  the on ly  depen d en t  

variab le  is  tim e s in ce  the b a se lin e  in terv iew . T h ese  regressio n s gen erate an in tercept ( iiod  and  

slo p e  ( n u )  statistic , representing  each  in d iv id u a l’s b a se lin e  fa m ily  fu n ctio n in g  and grow th  

trajectory up to  the 1-year in terv iew , resp ectiv e ly . T h ese  estim ates are then  u sed  in  the secon d  

p h ase  o f  the an a lysis , the L e v e l-2  or p erso n -lev e l phase. T h is p h ase  estim ates average b a se lin e
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fa m ily  fu n ctio n in g  le v e ls  am on g  all study participants (Poo) and the d ifferen ces in  b a se lin e  

fa m ily  fu n ctio n in g  le v e ls  (Poi) accord in g  to  fa m ily /in d iv id u a l ch aracteristics as w e ll  as the  

residual variation  in  b a se lin e  fa m ily  fu n ctio n in g  le v e ls  (r0i) after con tro llin g  for other factors. 

T he grow th  trajectory o f  fa m ily  fu n ctio n in g  after g en e tic  risk  n o tifica tio n  is  a lso  estim ated  u sin g  

the sam e tech n iq u e so  resu lts w ill sh o w  the rela tive  e ffe c t  o f  fam ily /in d iv id u a l characterics on  

the average grow th  trajectory o f  fa m ily  fu n ctio n in g  (Pio), the d ifferen ces in  the grow th  trajectory  

(P n ), and the residual variation  in  grow th  patterns (r^). It is  at th is le v e l (L e v e l-2 )  that w e  h op e  

to  u n co v er  the ro le  o f  B R C A 1  m utation  status in  ch an g in g  fa m ily  fu n ctio n in g  patterns on e  year  

after th is  in form ation  is  d isc lo sed .

In th is  study, w e  estim ated  ch a n g es in  fa m ily  adaptability  and co h es io n  separately , and  

stratified  the a n a ly ses  b y  sex . W e first con d u cted  a prelim inary H L M  a n a ly ses  u s in g  an 

u n con d ition a l m od el (i.e ., L e v e l-2  or p erso n -lev e l predictor variab les ex c lu d ed  from  the m o d e l)  

to  a sse ss  the ex ten t o f  variab ility  in  fa m ily  fu n ctio n in g  scores at b a se lin e  (Poo) and ch a n g es by  

the 1-year in terv iew  (P;o)- W e  then  estim ated  the in flu en ce  o f  p erson /fam ilia l characteristics on  

fa m ily  fu n ctio n in g  scores in  the fin a l, m ultivariate m od el, w h ich  in clu d ed  all predictor variab les.

RESULTS

O f the 2 5 9  in d iv id u a ls w h o  w ere  e lig ib le  for the study (63%  o f  4 0 8 ), 2 0 6  (80% )  

co m p leted  and returned the 4-m on th , m ailed , self-rep ort F A C E S  II survey. F ifty -th ree  (20% ) 

fa iled  to  return the survey  or sk ipped  the 4 -m on th  in terv iew  entirely . A n oth er 12 participants 

w ere  d eleted  from  the 4 -m on th  p o o l o f  participants b eca u se  th ey  w ere  m iss in g  5 or m ore item s  

on the F A C E S  II survey. O verall, there w ere  194 u sa b le  F A C E S  II su rveys at 4  m onths (75%  

o f  the 2 5 9 ). A t the 1-year in terv iew , 2 4 5  participants (95%  o f  2 5 9 )  w ere  e lig ib le  for the final
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analysis; h o w ev er , o n ly  a total o f  2 2 2  (9 0  m en  and 132 w o m e n ) participants w ere  u sed  b eca u se  

o f  m iss in g  data.

Ind iv idual and fam ilia l characteristics for m en  and w o m e n  are describ ed  in  T able 1. 

M en  w ere  m ore lik e ly  to  attend at lea st on e  g en e tic  c o u n se lin g  se ss io n  com pared  to  w o m en , 

but w o m en  w ere  m ore lik e ly  to  h ave had a h istory  o f  cancer or cancer-related  surgery and  

p rev iou s exp osu re  to  a great deal o f  care g iv in g  in v o lv em en t. W o m en  w ere  a lso  m ore lik e ly  to  

report h igh er am ounts o f  fa m ily  cop in g , fa m ily  strain, and general an x iety  than m en.

Table 1

T he sam p le  o f  in d iv id u a ls in  th is  study reported slig h tly  h igh er  le v e ls  o f  c o h es io n  and 

adaptability  and fa m ily  co p in g  com pared  to  a norm ed  p op u lation  (1 7 , 18), w h ich  is  65  

(S D = 8 .4 )  for c o h es io n  and 50  (S D = 6 .6 )  for adaptability . F am ily  strain (F -S T R A IN ) scores in  

th is  sam p le w ere  w ith in  norm al lim its, 4 .0 -1 1 .0  (1 3 ). P op u la tion  n orm s for general an x iety  

le v e ls  (S A S )  are not a va ilab le  b eca u se  general an x iety  is  d ep en d en t on  the ind iv id u al and the  

situation  e v o k in g  the a n x iou s resp on se. H o w ev er , w h en  com pared  to  h o sp ita lized  cancer  

patients, th is sam p le reports lo w er  an x iety  le v e ls  (2 2 ). T he p sych om etr ic  properties o f  S A S , F - 

ST R A IN , F -C O P E S , and F A C E S  II w ere  a sse ssed  w ith  C h ron b ach ’s alpha statistic  and found  

to  h a v e  g o o d  (0 .6 9 )  to  e x c e lle n t (0 .9 2 )  internal c o n sisten cy  (T ab le  1).

A cco rd in g  to  T ab le 2 , there w ere  sig n ifica n t am ounts o f  variab ility  in  in itia l fam ily  

fu n ctio n in g  le v e ls  reported b y  both  m en  and w o m e n  (r0i) in  th is  study. H o w ev er , m en  and  

w o m e n  o n ly  reported s ig n ifica n t d ec lin es  in  fa m ily  c o h es io n  (P i0) (p <  .01). N o  s ig n ifica n t  

ch a n g es in  fa m ily  adaptability  w ere  found. T ab le  2  a lso  sh o w s that w o m e n  reported a steeper  

d ec lin e  in  fa m ily  c o h es io n  le v e ls  com pared  to  m en  (P i0) (- 0 .23  v ersu s - 0 .1 9 ); and, u n lik e  the

10



m en  in  th is  study, there w a s a s ig n ifica n t variation  in  the am ount o f  ch an ge reported am on g  

w o m e n  (r1i) (p < .0 1 ).

Table 2

A s sh o w n  in  T ab le 3, there rem ains a s ig n ifica n t am ount o f  u n ex p la in ed  variab ility  in  

co h es io n  and adaptability  le v e ls  prior to  g en e tic  te stin g  (r0i) (p <  .0 1 ) and s ig n ifica n t d ecreases  

in  c o h es io n  le v e ls  reported b y  m en  and w o m e n  ((310) (p <  .01), d esp ite  con tro llin g  for m any  

p otentia l risk  and p ro tective  factors. S ig n ifica n t variation  in  c o h es io n  le v e ls  over  tim e a lso  

rem ains am on g  the w o m e n  in  our study (r1i) (p <  .05).

Table 3 about here

A lth o u g h  the m en  and w o m e n  in  our study did not k n o w  their B R C A 1  m utation  carrier 

status at b a se lin e , w e  in clu d ed  it in  our b a se lin e  m od el to  ascertain  in itia l d ifferen ces, i f  any, in  

fa m ily  c o h es io n  and adaptability  b e tw een  (as y e t  u n k n ow n ) carrier and non-carrier fa m ilie s . 

T able 4  sh o w s that not on ly  w ere  there n o  d ifferen ces in  c o h es io n  and adaptability  le v e ls  

b etw een  carrier, noncarrier, and u n k n ow n  carrier status fa m ilie s  prior to  g en e tic  risk  

n otifica tion , but b e in g  a B R C A 1  m utation  carrier seem ed  to  on ly  a ffec t ch a n g es in  fam ilia l 

adaptability  for the m en  (c o e ff ic ie n t  =  0 .21  , p <  .10). In terestin g ly , b e in g  a carrier is  

a sso c ia ted  w ith  a p o sit iv e  in flu en ce  on  fa m ily  adaptability , in creasin g  adaptability  b y  + 0 .2 1  

poin ts per m onth  m ore than non-carrier fa m ilies.

Tables 4 and 5 about here

G eneral an x iety  le v e ls  (S A S ) and fa m ily  strains (F -S T R A IN ) had sig n ifica n t n eg a tiv e  

e ffe c ts  on  c o h es io n  and adaptability  le v e ls  prior to  g en e tic  te stin g  for  b oth  m en  and w o m en , 

ranging from  - 0 .1 4  to  - 0 .3 1 .  F a m ily  co p in g  le v e ls  (F -C O P E S ) a lso  had ex p ected  e ffec ts , as
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m en  and w o m e n  report greater c o h es io n  and adaptability  le v e ls  at b a se lin e  w ith  in creasin g  

soc ia l and co p in g  resou rces (ranging from  + 0 .1 5  to  + 0 .2 1 ).

T he in flu en ces  o f  ind iv id u al an x iety  and fa m ily  co p in g  on  c o h es io n  and adaptability  

patterns after g en e tic  risk  n o tifica tio n , h o w ev er , are on ly  ev id en t am on g  the m en  in  our study. 

A cco rd in g  to  T ab le 4 , m e n ’s an x iety  le v e l (S A S ) prior to  g en e tic  te stin g  had a s ign ifican t  

n eg a tiv e  e ffe c t  on  fa m ily  c o h es io n  le v e ls  on e  year  after g e n e tic  testin g . In creasin g  le v e ls  o f  

fa m ily  co p in g  resou rces (F -C O P E S ) prior to  g en e tic  te stin g  a lso  had a n eg a tiv e  e ffe c t  on  both  

co h es io n  and adaptability  for the m en , dropping -0 .01  p o in ts per m onth  for  every  u n it in crease  

in  F -C O P E S . T o  exp lore  th is  u n ex p ected  fin d in g , w e  con d u cted  the sam e an a ly ses  rep lacin g  

the co m p o site  F -C O P E S  score  w ith  sp ec if ic  co p in g  su b sca les  (i.e ., acquiring support from  

ex ten d ed  fa m ily  m em bers, m o b iliz in g  fa m ily  m em b ers in  a cr isis, p a ss iv e  appraisal, refram ing, 

and seek in g  spiritual support). W e fou n d  that am on g m en, c o h es io n  le v e ls  seem ed  to  b e  m ost  

sen sitiv e  to  co p in g  strateg ies that in c lu d ed  refram ing; w h ereas, adaptability  le v e ls  seem ed  to  

b e a ffected  b y  co p in g  strateg ies that in c lu d ed  seek in g  spiritual support. A l l  other ty p es  o f  

co p in g  m ech a n ism s m easured  w ith  F -C O P E S  w ere  not a sso c ia ted  w ith  ch a n g es in  m ale  

co h es io n  or adaptability  (resu lts not sh ow n ).

C h an ges in  fa m ily  fu n ctio n in g  over  tim e a lso  d iffered  b e tw een  m en  and w o m e n  w ith  a 

history  o f  cancer. W h ile  a h istory  o f  cancer did not in flu en ce  w o m e n ’s co h es io n  and  

adaptability  le v e ls  after g en e tic  testin g , m en  ex p er ien ced  a sharper d ec lin e  i f  th ey  had a 

p rev iou s h istory  o f  cancer, -0 .2 7  and - 0 .3 4  p o in ts per m onth, resp ectiv e ly .

T he carrier status o f  sisters and/or parents a lso  a ffec ted  m en  and w o m e n  d ifferently . 

W h ile  m en  w ere  n o t a ffected , w o m e n  w ith  a carrier sister reported s ig n ifica n t in creases in  both
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fa m ily  c o h es io n  and adaptability  le v e ls , + 0 .2 0  p o in ts per m onth  and + 0 .2 4  p o in ts per m onth, 

resp ectiv e ly .

T ab le 5 sh o w s that w o m e n  w h o  had a great deal o f  care g iv in g  in v o lv em en t for a 

rela tive  w ith  cancer p erce iv e  h igh er  adaptability  le v e ls  prior to  g en e tic  testin g  com pared  to  

w o m e n  w h o  did not h ave an a ffected  re la tive  (+ 3 .0 9 ). T he resu lts are sim ilar for m en, 

although  m en  reported h igh er fa m ily  fu n ctio n in g  a lo n g  both  c o h es io n  and adaptability  

d im en sion s. A  m ore sa lien t d ifferen ce , h o w ev er , is  that ch a n g es in  fa m ily  fu n ctio n in g  on ly  

seem  to  b e  a ffec ted  b y  m e n ’s care g iv in g  resp o n sib ilitie s /ro les , and that the ch a n g es are on ly  

sig n ifica n t and n eg a tiv e  a lon g  the adaptability  d im en sio n  (-0 .2 9 ).

DISCUSSION

T h is study exp an d s p rev iou s research  con d u cted  b y  M cIn ern ey -L eo  et al. (1 1 )  w h o  

in v estig a ted  ch a n g es in  fa m ily  co h esio n , ex p ress iv en ess , and c o n flic t  up to  6 -9  m on th s after  

B R C A 1 / 2  g en e tic  testin g . A lth o u g h  th ey  did n ot report s ig n ifica n t ch a n g es in  fa m ily  fu n ction in g  

b etw een  b a se lin e  and fo llo w -u p , their  m easu res and an a ly tic  approach varied  m arketly  from  th is  

an alysis. M cIn ern ey -L eo  et al. (1 1 ) u sed  the F am ily  R ela tion sh ip  In d ex  (FR I), a su b sca le  o f  the  

F a m ily  E n viron m en t S ca le  (F E S ) w h ile  w e  u sed  the F am ily  A daptabality  and C o h esio n  

E va lu ation  S ca les  (F A C E S  II). B o th  su rveys m easu re so m e form  o f  fa m ily  fu n ction in g , 

h o w ev er , the d ifferen ces in  our f in d in g s cou ld  b e  attributed in  part to  d ifferen ces in  the fam ilia l 

constructs u sed . T he F R I prim arily serves as an in d ex  o f  so c ia l support sin ce  all three su b sca les  

(co h esio n , ex p ress iv en ess , and co n flic t) fo c u s  on  the degree  to  w h ic h  fa m ily  m em bers are free to  

com m u n ica te  their fe e lin g s  and h o w  com m itted  each  m em b er is  to  h e lp in g  other m em bers o f  the  

fa m ily  (1 1 ). H ig h  scores im p ly  greater fam ilia l so c ia l support. F A C E S  II g o e s  b ey o n d  socia l 

support and m easu res other ch aracteristics o f  fa m ily  re lationsh ips. T he c o h es io n  su b sca le  o f
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F A C E S  II m easu res the d egree  to  w h ich  fa m ilie s  are appropriately b on d ed  to  each  other through  

le v e ls  o f  fa m ily  c lo se n e ss  and in d ep en d en ce  and w e ll-e s ta b lish ed  boundaries and coa lition s.

T he adaptability  su b sca le  o f  F A C E S  II m easu res the d egree  to  w h ich  fa m ilie s  are ab le to  adjust 

to  ch an g in g  life  c ircu m stan ces through appropriate le v e ls  o f  a ssertiven ess, d isc ip lin e , and  

n egotia tion . U n lik e  the FR I, h igh er le v e ls  o f  c o h es io n  and adaptability  d o  not im p ly  better  

fa m ily  fu n ction in g . Instead, extrem e le v e ls  o f  c o h es io n  and adapatability  m ay b e  detrim ental to  

fa m ilie s  as th ey  m igh t im p ly  that fa m ilie s  are to o  en m esh ed  (la ck  o f  bou n d aries and 

in d ep en d en ce) or to o  ch aotic  (la ck  o f  structure, d isc ip lin e , and ru les). A n oth er  d ifferen ce  

b etw een  the M cIn ern ey -L eo  et al. (1 1 )  study and the current study is  that w e  accou n ted  for  

additional factors that w ere  lik e ly  to  con fou n d  the e ffe c ts  o f  g en e tic  testin g , in c lu d in g  ind iv id u al 

an x iety  le v e ls , fa m ily  co p in g  resou rces, ex ist in g  fa m ily  strains, the carrier status o f  other fam ily  

m em bers, h o u seh o ld  c o m p o sitio n  (h a v in g  a daughter, h av in g  ch ildren  in  the h om e), and the lev e l  

o f  care g iv in g  resp o n sib ilitie s  for  a re la tive  w ith  cancer. F in a lly , th is study u sed  a d ifferen t  

an alytic  approach to  stu d yin g  fa m ily  fu n ctio n in g  ch a n g es over  tim e. W e  not o n ly  lo o k ed  at 

fa m ily  o u tco m es u sin g  data up to  on e  year after g en e tic  risk  n o tifica tion , but w e  a lso  a n a lyzed  

data from  m ore p o in ts in  tim e (b a se lin e , 4  m onths, and 1 year) u s in g  H L M  tech n iq u es.

W e  fou n d  that the g en d er o f  the tested  ind iv id u al p la y s an im portant ro le  in  m oderating  

the im p act o f  gen e tic  te st results. W o m en  did not report s ig n ifica n t ch a n g es in  overa ll fa m ily  

fu n ctio n in g  after b e in g  n o tified  o f  their g en e tic  status w h ile  carrier m en  reported s ig n ifica n t  

in creases in  fa m ily  adaptability . A t  first g lan ce , th is fin d in g  m igh t b e  surprising as m o st p eo p le  

w o u ld  con sid er  a p o sit iv e  g en e tic  test resu lt (carrier) to  b e  a risk  factor for d ec lin in g  fam ily  

fu n ction in g , particularly for w o m en . H o w ev er , th is  fin d in g  is  supported b y  a recen t study that 

exam in ed  ca n cer-sp ec ific  d istress am on g  w o m e n  at h igh  risk  for breast and ovarian  cancer (2 3 ).
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C o y n e and co lle a g u e s  fou n d  that w o m e n  w h o  w ere  rated as b e in g  h igh -risk  w ere  m ore d istressed  

about their risk  in  general than u n d ergo in g  g e n e tic  testin g .

T he reason  for in creasin g  fam ilia l adaptability  am on g  the m ale  carriers in  th is study m ay  

lie  in  the p sy c h o lo g ic a l resp o n ses o f  the children. A cco rd in g  to  a recent study o f  ch ild ren ’s 

lon g-term  p sy c h o lo g ic a l e ffe c ts  o f  g en e tic  te stin g  for hereditary co lorecta l cancer (2 4 ), ch ildren  

o f  fathers w h o  tested  p o s it iv e  for  the aden om atou s p o ly p o s is  co li (A P C ) g en e  m utation  ten d ed  to  

h ave le s s  p sy c h o lo g ic a l d istress (an x iety  and d esp ressio n  sym p to m s) and le s s  b ehavioral 

p rob lem s than ch ildren  o f  carrier m others. T he fa c t that all the m en  in  th is study had liv in g  

ch ildren  (daughters), reported s ig n ifica n tly  lo w er  le v e ls  o f  general an x iety  and fa m ily  strain 

com pared  to  w o m en , and reported in creasin g  le v e ls  in  a d im en sio n  o f  fa m ily  fu n ctio n in g  that is  

characterized  b y  an ab ility  to  adjust to  ch an g in g  life  c ircu m stan ces (adaptab ility) m ay reflect the  

sam e in teractions b e tw een  fathers and ch ildren  as in  the A P C  study.

S im ilar to  the M cIn ern ey -L eo  et al. (1 1 )  in v estig a tio n , w e  did not fin d  s ig n ifica n t e ffec ts  

o f  carrier status on  fa m ily  co h esio n . H o w ev er , th is  is  in co n sisten t w ith  p rev iou s fin d in g s by  

E p slen  et al. (2 5 )  w h ere in  50%  o f  in d iv id u a ls w h o  und erw en t g en e tic  te stin g  for the M L H 1  and  

M L H 2  m utations a sso c ia ted  w ith  hereditary n o n p o ly p o sis  co lorecta l cancer (H N P C C ) reported a 

p o sit iv e  im p act on  their  rela tion sh ip s w ith  their sp o u ses and parents and 30%  reported a p o sit iv e  

im p act w ith  their children. O n e exp lan ation  for the d iscrepant resu lts m ay b e  that the E p slen  

H N P C C  study w a s  b ased  on  a sm all (N = 5 0 ) cro ss-sec tio n a l sam p le o f  m en  and w o m e n  w h o  

w ere  at variou s stages o f  g en e tic  testin g , w h ich  subjected  the study to  recall b ias. In the present 

study, fam ilia l re la tion sh ip s are m easured  prior to  g en e tic  testin g  and again  four m onths and on e  

year after g en e tic  te st resu lts h ave b een  d isc lo sed . T he p rosp ective , lon g itu d in a l nature o f  th is  

study lim its the in flu en ce  o f  recall b ia s  on  the results.
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W e a lso  fou n d  that, u n lik e  w o m en , an x iety  le v e ls  had a s ig n ifica n t n eg a tiv e  im p act on  

fa m ily  c o h es io n  for m en  regard less o f  carrier status. T h is su g g ests  that m en  m ay b e  m ore  

vu ln erab le  to  the stress a sso c ia ted  w ith  th e  B R C A 1  g en e tic  te stin g  p rocess than w o m en , h o ld in g  

constant other factors. It is  p o ss ib le  that other p sy c h o lo g ic a l states not a sse ssed  and u sed  in  th is  

study (i.e ., d ep ressiv e  sym p tom s) m igh t accou n t for the rem ain in g  varian ce am on g m en  as 

regards co h es io n  d ec lin es  o v er  tim e. H o w ev er , the fa c t that there w a s  n o  relation sh ip  b etw een  

an xiety  le v e ls  and ch an ge  in  co h es io n  am on g the w o m e n  m igh t b e  further e v id en ce  that B R C A 1  

g en e tic  te stin g  m ay n ot b e  a s ig n ifica n t stressor ev en t for w o m e n  w h o  already k n o w  or su sp ect  

that th ey  are at h igh er risk  for  breast and ovarian cancer.

S e lec tio n  b ias m ay a lso  b e  p la y in g  a ro le  in  a n x ie ty ’s e ffe c t  on  p erce iv ed  fa m ily  

fu n ction in g . B e c a u se  all o f  the m en  in  th is  sam p le h ave liv in g  daughters, th ey  m ay h a v e  s e lf ­

se lec ted  th e m se lv e s  in to  the project. T heir an x iety  m ay b e  lin k ed  to  the heritab ility  and risk  

factors a sso c ia ted  w ith  B R C A 1  m utations that p red isp ose  their  daughters to  d ev e lo p in g  breast 

and ovarian cancer. A s  such, th ese  m en  m ay th en  c h o o se  to  participate in  th is  study, thereby  

affec tin g  the relation sh ip  b e tw een  an xiety  le v e l and fa m ily  fu n ction in g .

T he e ffe c t  o f  fa m ily  co p in g  strategies a lso  p la y s a s ig n ifica n t ro le  for both  m en  and  

w o m e n  in  term s o f  p erce iv ed  ch a n g es in fa m ily  adaptability  and co h esio n . H o w ev er , contrary to  

p rev iou s research, h igh er am ounts o f  co p in g  do not n ecessa r ily  lead  to  better adjustm ent to  

stressfu l l ife  ev en ts  (2 6 )  or g en e tic  testin g  (2 7 ). A m o n g  the m en  in  th is  sam ple, h igh er am ounts  

o f  fa m ily  co p in g  strateg ies prior to  g en e tic  te stin g  d ecrease  the degree  to  w h ic h  fa m ilie s  are able  

to  adapt and interact after the g en e tic  testin g  ex p erien ce . M ore d eta iled  an a ly sis  sh o w ed  that 

fa m ilie s  o f  m ale  probands u n d ergo in g  g en e tic  te stin g  that co p e  b y  refram ing or red efin in g  

stressfu l l ife  ev en ts  in  order to  m ake them  m ore m an ageab le  m ay su ffer d ec lin es  in  fa m ily
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c o h e s iv e n e ss , and co p in g  b y  seek in g  spiritual support m ay b e  detrim ental to  fa m ily  adaptability . 

W h y th ese  attributes o f  co p in g  are detrim ental to  fa m ilie s  w ith  a parent u n d ergo in g  B R C A 1  

g en e tic  te stin g  rem ains unansw ered . H o w ev er , the p sy ch o so c ia l stress p ersp ectiv e  and the  

R e s ilie n c y  M o d el u n d erscore the n o tion  that the ty p es  and am ount o f  co p in g  strateg ies prior to  

g en e tic  te stin g  do not n ecessa r ily  m ean  th ey  are adequate or appropriate after g en e tic  resu lts are 

d isc lo sed .

T h is study a lso  fou n d  that other l ife  c ircu m stan ces alter the fa m ily ’s adjustm ent after 

g en e tic  testin g . A lth o u g h  the resu lts are le s s  co n sisten t b e tw een  m en  and w o m e n  and b etw een  

co h es io n  and adaptability , w e  fou n d  that a h av in g  a h istory  o f  cancer, h a v in g  a carrier sister, and  

b e in g  a careg iver  for a first-d egree  fem a le  rela tive  w ith  cancer a ffec t the fa m ily ’s adjustm ent 

after B R C A 1  g en e tic  testin g . W e  fou n d  that m en  w ith  a h istory  o f  cancer reported greater rates 

o f  d ec lin in g  fa m ily  adaptability  and co h es io n  up to  on e  year after g en e tic  testin g . P erhaps the  

g en e tic  te stin g  ex p er ien ce  m ay h a v e  stim ulated  repressed  n eg a tiv e  fe e lin g s  and ex p er ien ces  

a sso c ia ted  w ith  p rev iou s cancer d ia g n o sis  and treatm ent. M ore  research  ex a m in in g  m e n ’s 

p sy c h o lo g ic a l resp on se  is  n eed ed  to  m ore fu lly  understand the e ffe c ts  o f  B R C A 1  g en e tic  testing .

W e  sh o w ed  that am on g  w o m en , h a v in g  a carrier sister in crea ses  adaptability  and  

co h esio n . It is  im portant to  n ote  that the in creases in  fa m ily  adaptability  and c o h es io n  refer to  

the fem a le  proband’s n uclear fa m ily  and n ot fa m ily  fu n ctio n in g  b e tw een  the proband and her 

sib lin g s or parent. It is  p o ss ib le , h o w ev er , that h av in g  a carrier sister m ay create an atm osphere  

in  fa m ilie s  in  w h ic h  th ey  appreciate the rela tive  risk  o f  cancer for a m aternal relative. T his  

appreciation  m ay translate in to  greater co n n ected n ess  and a w illin g n e ss  to  adjust to  ch an g in g  life  

circu m stan ces in  lig h t o f  the carrier’s can cer  risk  and the dem ands it m igh t p lace  on  exten d ed  

fa m ily  m em bers. P rev io u s research, h o w ev er , m ay p o in t to  a reverse  relationsh ip  b e tw een  the
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carrier status o f  a sib lin g  and fa m ily  c o h es io n  (2 8 , 2 9 ). That is , m ore c o h e s iv e  fa m ilie s  are m ore  

lik e ly  to  d iscu ss  g en e tic  testin g  and g en e tic  co u n se lin g , w h ich  m ay lead  to  the subsequent 

participation  o f  u n tested  sisters. S in ce  w e  did not con sid er  the tim in g  in  w h ich  fa m ily  m em bers  

w ere  tested  and g iv e n  g en e tic  te st resu lts, there is  n o  w a y  o f  k n o w in g  w h eth er  the c o h e s iv e  

fa m ilie s  in  th is  study w ere  a ffected  b y  the carrier status o f  tested  sisters or i f  the c o h e s iv e n e ss  o f  

the fa m ily  fa cilita ted  com m u n ica tion  o f  g en e tic  te st resu lts, w h ic h  in  turn in flu en ced  other  

fem a le  m em b ers o f  the kindred to  participate in  th is  study.

U n lik e  w o m en , m en  w ith  a great deal o f  ca reg iv in g  in v o lv e m e n t for a fem a le  relative  

w ith  cancer reported s ig n ifica n tly  faster rates o f  d ec lin e  in  adaptability  re la tive  to  m en  w h o  did  

n ot h ave a ffected  rela tives. T he la ck  o f  s ig n ifica n t e ffe c ts  on  adaptability  for w o m e n  m ay arise  

b eca u se  m ore w o m e n  in  th is sam p le report b e in g  in v o lv e d  a great deal in  the care o f  a relative  

w ith  cancer and h ave already adapted accord in g ly . In contrast, m en  m ay b e  ex p er ien c in g  greater  

d ifficu lty  n ego tia tin g  the e ffe c ts  o f  g en e tic  te stin g  on  top  o f  the fin an cia l, tim e, and, p o ssib ly , 

b eh aviora l dem ands im p o sed  b y  the careg iver  role.

T here are several cavea ts to  our fin d in gs. F irst, appraisal a ssessm en ts  w ere  not m ade and  

therefore not accou n ted  for in  the an a lysis. A  recen t study o f  ca n cer-sp ec ific  d istress am on g  

w o m e n  at h igh  risk  o f  breast and ovarian cancer (2 3 ) sh o w ed  that w o m e n  reported greater  

distress w ith  the p o ss ib ility  o f  rece iv in g  a p o sit iv e  te st resu lt (B R C A 1 /2  m utation  carrier) than  

b e in g  tested  or rece iv in g  a n eg a tiv e  te st resu lt (B R C A 1 /2  non-carrier). Future stu d ies on  fa m ily  

fu n ctio n in g  and g en e tic  testin g  shou ld  accou n t for the fa m ily ’s appraisal o f  g e n e tic  risk  

n otifica tion . S econ d , the sam p le is  predom inantly  M orm on  and from  N orthern  E uropean  

descent; thus gen era liz in g  the f in d in g s o f  th is  study m ay b e  lim ited  to  th ese  populatons.
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T he d isco v ery  o f  B R C A 1  g en e  m utations has broadened  the practice o f  g en e tic  testin g  

in to  a m ore p rev en tiv e  con text, a llo w in g  tested  in d iv id u a ls  to  prepare for and, p o ss ib ly , attenuate  

the e ffe c ts  o f  breast and ovarian  cancer. T his study exp an d s p rev iou s research  b y  exam in in g  

lon g itu d in a l ch a n g es in  fa m ily  rela tion sh ip s as a resu lt o f  g en e tic  testin g . A lth o u g h  resu lts sh o w  

that tested  parents are p erce iv in g  a d ec lin e  in  fa m ily  fu n ctio n in g  after g en e tic  risk  n otifica tion , 

there is  n o  e v id en ce  to  su g g est  that the d ec lin e  is  due to  carrier status. In fact, it is  other life  

circu m stan ces w h ich  e x is t  at the tim e o f  the g en e tic  te stin g  p ro cess  that seem  to  in flu en ce  the  

degree  to  w h ich  fa m ilie s  adjust to  the exp er ien ce  and test results.

T he im p lica tio n s for g en e tic  testin g  p o lic ie s  are clear. I f  in d iv id u a ls and fa m ilie s  are 

in terested  in  g en e tic  testin g , the in form ed  co n sen t p ro cess  m u st b e  as com p reh en siv e  as p o ssib le . 

T h is m igh t in c lu d e  d isc lo su re  o f  the potentia l fam ilia l e ffe c ts  o f  both  g en e tic  k n o w le d g e  and the  

g en e tic  te stin g  ex p erien ce . C ou n se lors m ay n eed  to  con sid er  the gen d er o f  the parent 

u n d ergo in g  testin g  in  order to  target k ey  risk  and p ro tective  factors. T h ey  m ay a lso  b en efit  from  

gathering  in form ation  as regards fam ilia l co p in g  resou rces and strateg ies or w h eth er  the  

in d iv id u a l/fa m ily  is  ex p er ien c in g  h igh  le v e ls  o f  strain asso c ia ted  w ith  fa m ily , w ork  or care  

g iv in g  dem ands or h igh  le v e ls  o f  an x iety  a sso c ia ted  w ith  g en e tic  te stin g  overall. K n o w in g  

w h ere  in d iv id u a ls and fa m ilie s  stand in  term s o f  their life  cou rse m ay alert cou n se lo rs  to  the  

p o ssib ility  that fa m ilie s  or in d iv id u a ls m ay b e  p reoccu p ied  w ith  other, m ore im m ed ia te  con cern s  

and even ts. I f  the co u n se lo r  fin d s that there is  a p ile -u p  o f  stress and strain on  the fa m ily , that 

in d iv id u a ls seek in g  testin g  h ave h igh  le v e ls  o f  general an x iety , or that the fa m ily  d o es n o t h ave  

adequate am ounts and sou rces o f  support, h e or sh e m ay a d v ise  the ind iv id u al to  p o stp o n e  testin g  

or recom m en d  other can cer-p reven tion  strateg ies to  the ind iv id u al and their  fam ily .
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Stroup, Figure 1
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TABLE 1. Participant Characteristics by Sexa (N=222)
Characteristic Men Women

(N=90)_________ (N=132)
Carrier Status

Carrier 24.4 27.3
Noncarrier 67.8 67.4
Don’t Know Carrier Status 7.8 5.3

Cancer/Cancer-related surgery 11. 1*** 31.8***
No children living in the home 26.7 19.7
Marital Status

Stayed Married by 1 yr 100.0 93.2
Stayed Single by 1 yr 0.0 4.5
Married at baseline/Single by 1 yr 0.0 2.3

Has at least one living daughter 100.0 89.4
Suspect higher risk for cancer 60.0 64.4
Caregiving Involvement

No Caregiving Involvement 17.8 14.4
Some Caregiving Involvement 24.4 21.2
A Great Deal of Caregiving Involvement 14.4*** 30.3***
No female, maternal relative 43.3 34.1
with history of cancer

Carrier Status of Relatives
Parent carrier at baseline 12.2 6.8
Parent carrier at 4 months 18.9 18.2
Sister carrier at baseline 6.7 3.0
Sister carrier at 4 months 32.2 20.5

Received genetic counseling 86.7** 77.3**
Median household income (1000s) 42.5 42.5
Mean household education (in years) 15.06 15.08
Mean age at baseline 44.86 43.21
Mean SASb 29.88* 31.77*
Mean F-STRAINc 6.43* 8.04*
Mean F-COPESd 86.4*** 93.7***
Family Functioning Outcomese

Mean FACES II at baseline 61.32 61.97
Mean Cohesion at baseline 65.79 66.78
Mean Adaptability at baseline 56.84 57.17

*** p<.01 ** p<.05 * p<.10 
a Frequency percentages reported, unless otherwise noted. P-values refer to chi-square analyses with Fisher’s 
Exact Tests (right-tailed) between men and women. 
b SAS: Chronbach’s Alpha for internal consistency calculated at 0.92. 
c F-STRAIN: Chronbach’s Alpha for internal consistency calculated at 0.69.
d F-COPES: Chronbach’s Alpha for internal consistency calculated at 0.82, subscales range 0.32-0.83. 
e FACES: Chronbach’s Alpha for internal consistency calculated at 0.88, 0.89, 0.87 at baseline, 4 months, 
and 1 year, respectively. Males ranged from 0.87-0.90 and females ranged from 0.87-0.89 for all three time 
periods.
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TABLE 2. Multilevel Unconditional Model of Initial (Baseline) Family Cohesion
and Adaptability and Subsequent Changes (Slope) 1-Year after BRCA1

__________ Genetic Risk Notification by Sex____________________________________
Cohesion Adaptability

Estimation of Fixed and Random Men Women Men Women
Effects Coefficient Coefficient Coefficient Coefficient

(Std Error) (Std Error) (Std Error) (Std Error)
Baseline Intercept, (300 65.43*** 66.59*** 56.73*** 57.00***

(0.61) (0.56) (0.67) (0.62)
Slope, Pio -0 19*** -0.23*** -0.04 -0.06

(0.05) (0.04) (0.05) (0.05)
Residual Variance: Intercept, r0i 23.73*** 29.73*** 31.93*** 37.72***
Residual Variance: Month Slope, r1i 0.003 0.049*** 0.005 0.058**
Random Error, Level-1, eti 13.34 15.54 13.43 17.56

*** p<.01 ** p<.05 * p<.10
p00 = Mean FACES II score prior to genetic testing (baseline).
p10 = Mean rate of change in FACES II scores per month among tested parents.
r0i = Residual random effect in mean FACES II scores prior to genetic testing (baseline).
r1i = Residual random effect in mean rates of change in FACES II scores among tested parents.
eft = Random error for person i at time t.

TABLE 3. M ultivariate-M ultilevel Estimation of Initial (Baseline) Family
Cohesion and Adaptability and Subsequent Changes (Slope) 1-Year 

____________after BRCA1  Genetic Risk Notificationa by Sex____________________
Cohesion Adaptability

Final Estimation of Fixed and Men Women Men Women
Random Effects Coefficient Coefficient Coefficient Coefficient

(Std Error) (Std Error) (Std Error) (Std Error)
Baseline Intercept, (300 65.43*** 66.59*** 56.73*** 57.00***

(0.46) (0.42) (0.50) (0.49)
Slope, Pio -0 19*** -0.23*** -0.04 -0.06

(0.05) (0.04) (0.04) (0.05)
Residual Variance: Intercept, r0i 9 51*** 12.70*** 13.60*** 18.93***

(71 df) (110 df) (71 df) (110 df)
Residual Variance: Month Slope, r1i 0.005 0.047** 0.002 0.04**

(71 df) (110 df) (71 df) (110 df)
Random Error, Level-1, eti 13.33 15.53 12.83 17.53

*** p<.01 ** p<.05 * p<.10
a Final estimation controls for carrier status, age, children in the home, household education, household
income, marital status, suspicions of risk, genetic counseling, cancer history, having a daughter, carrier status of
parent and/or sister, caregiving of maternal relative with cancer, anxiety level (SAS), family strain (F-STRAIN),
family coping levels (F-COPES), and carrier status-suspicions of risk interaction.
p00 = Mean FACES II score prior to genetic testing (baseline).
p10 = Mean rate of change in FACES II scores per month among tested parents.
r0i = Residual random effect in mean FACES II scores prior to genetic testing (baseline).
r1i = Residual random effect in mean rates of change in FACES II scores among tested parents.
eft = Random error for person i at time t.
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TABLE 4. Significant Factors Associated with Initial (Baseline) Family Cohesion
and Adaptability and Subsequent Changes (Slope) 1-Year after BRCA1
Genetic Risk Notification: Men

Cohesion Adaptability
Final Estimation of Fixed Effects Intercept

Coefficient 
(Std Error)

Slope
Coefficient 
(Std Error)

Intercept
Coefficient 
(Std Error)

Slope
Coefficient 
(Std Error)

Carrier -2.13 0.16 -2.64 0.21*
(1.50) (0.13) (1.64) (0.13)

Don’t know carrier status -2.81 0.02 -4.26 -0.05
(2.83) (0.28) (3.10) (0.27)

Age 18-40 2.06* -0.10 1.72 -0.16
(1.44) (0 .11) (1.25) (0 .11)

No children living in home -0.37 -0.03 0.45 -0.07
(1.17) (0 .11) (1.28) (0 .11)

Household Education 0.41 -0.02 0.32 -0.02
(0.29) (0.03) (0.32) (0.03)

Household Income -0.02 -0.00 -0.03 -0.00
(0.02) (0.00) (0.02) (0.00)

Married to Single
Stayed Single
Suspect higher risk -0.14 -0.02 -1.77 0.07

(1.17) (0 .11) (1.27) (0 .11)
Attended genetic counseling -3.09 0.01 -5.37** 0.01

(2.24) (0.22) (2.45) (0.22)
Cancer History 0.57 -0.27* -0.02 -0.34**

(1.52) (0.15) (1.66) (0.15)
Has a daughter
Parent Carrier -0.09 -0.11 -1.55 -0.13

(1.97) (0.14) (2.16) (0.14)
Sister Carrier 0.43 -0.04 3.47* 0.07

(1.89) (0 .12) (2.08) (0 .12)
No caregiving 2.40* -0.05 2.43 -0.13

(1.43) (0.14) (1.57) (0.14)
Some caregiving 0.76 -0.05 -1.19 -0.19

(1.36) (0.14) (1.49) (0.14)
A Great Deal of caregiving 3.37** -0.02 3.72** -0.29*

(1.65) (0.18) (1.81) (0.17)
Carrier x Suspect -0.74 0.10 -1.65 0.29

(2.50) (0.24) (2.77) (0.24)
SAS -0.14** -0 .01** -0 24*** -0.01

(0.07) (0 .01) (0.07) (0 .01)
F-STRAIN -0.31*** 0.00 -0 24*** 0.01

(0.08) (0 .01) (0.08) (0 .01)
F-COPES 0.18*** -0 .01*** 0.17*** -0 .01***

(0.04) (0 .00) (0.05) (0 .00)
*** p<.01 ** p<.05 * p<.10
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TABLE 5. Significant Factors Associated with Initial (Baseline) Family Cohesion
and Adaptability and Subsequent Changes (Slope) 1-Year after BRCA1
Genetic Risk Notification: Women

Cohesion Adaptability
Final Estimation of Fixed Effects Intercept Slope Intercept Slope

Coefficient Coefficient Coefficient Coefficient
(Std Error) (Std Error) (Std Error) (Std Error)

-1.13 -0.09 -1.53 -0.13Carrier

Don’t know carrier status 

Age (continuous)

No children living in home 

Household Education 

Household Income 

Married to Single 

Stayed Single 

Suspect higher risk 

Attended genetic counseling 

Cancer History 

Has a daughter 

Parent Carrier 

Sister Carrier 

No caregiving 

Some caregiving 

A Great Deal of caregiving 

Carrier x Suspect 

SAS

F-STRAIN

F-COPES

(1.20) (0.13)
-0.85 0.17
(2.29) (0.24)
-0.02 0.01
(0.05) (0 .01)
1.99 0.17

(1.41) (0.15)
-0.16 0.03
(0.23) (0.02)
-0.05** 0.00
(0.02) (0.00)
-8.75*** 0.25
(3.05) (0.32)
-6 .01*** 0.05
(2.38) (0.25)
-2.26** 0.03
(1.09) (0 .11)
-3.29** 0.12
(1.41) (0.15)
0.26 -0.07

(1.11) (0 .11)
-3.30* -0.07
(1.77) (0.18)
-2.59* 0.06
(1.59) (0.13)
1.07 0.20*

(2.36) (0 .11)
2.62* -0.08

(1.46) (0.15)
1.51 -0.21

(1.39) (0.14)
1.45 -0.02

(1.22) (0.13)
-0.30 0.44
(2.69) (0.27)
-0.13** 0.00
(0.06) (0 .01)
-0.18** 0.01
(0.08) (0 .01)
0.15*** -0.00

(0.04) (0 .00)

(1.37) (0.14)
-1.85 0.32
(2.63) (0.25)
0.03 0.00

(0.06) (0 .01)
0.99 0.28*

(1.62) (0.16)
0.13 0.02

(0.27) (0.03)
-0.06** 0.00
(0.03) (0.00)
-2.86 0.29
(3.51) (0.33)
-1.67 -0.21
(2.74) (0.26)
-3 21*** 0.10
(1.25) (0 .12)
-4.79*** 0.18
(1.62) (0.16)
0.27 -0.02

(1.28) (0 .12)
-2.63 -0.05
(2.04) (0.19)
-2.72 0.07
(1.89) (0.14)
4.58* 0.24**

(2.81) (0 .12)
3.08* -0.08

(1.68) (0.16)
1.70 -0.10

(1.60) (0.15)
3.09** -0.03

(1.41) (0.14)
0.04 0.43

(3.10) (0.29)
-0.14* 0.00
(0.07) (0 .01)
-0.23*** 0.01
(0.09) (0 .01)
0.21*** -0.00

(0.04) (0 .00)
*** p<.01 ** p<.05 * p<.10
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Figure 1 Legend:
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