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Iih~CI£GROUNI): Understanding how and when patients use  nonphysi- 
cian sources of health information ls important to facilitate shared deci- 
sion making within provider outpatient visits. However. little is known 
about which older adults seek health information on the internet or when. 

Olikll$C~lrllrE: To determine how patient characteristics are related to 
seeking health information online and to the timing of these searches in 
relation to doctor visits. 

PARTICIPA~I~: Six thousand two hundred and seventy-nine respond- 
ents (aged 63 to 66 years) who completed the 2004 round of phone and 
mail surveys (70% response) as part of the Wisconsin Longitudinal Study 
Graduate Sample. 

II~_,~ISI/REIIIENI~: Self-reported use  of the internet to search for 
health information and timing of use. 

I~P_~I.1I,~I~: One-third of respondents  had searched online for informa- 
tion about their own health or heal th care. Half of these searched for 
health information unrelated to their last  doctor visit, while 1/3  
searched after a visit, and 1/6 searched before. Among respondents  
with internet access  at home or work, years of education (odds ratio 
[OR] = 1.09, confidence interval [CI] =1 .06  to 1.13) and openness-to- 
experience (OR = 1.26, CI = 1.16 to 1.36) were positively associated with 
searching online for health information irrespective of timing in relation 
to doctor visits. Compared with those who had never sought  health in- 
formation online, sicker individuals (especially those with cancer, 
OR = 1.51. CI = 1.14 to 1.99) were more likely to seek information on- 
line after a doctor visit. Attitudinal and personality factors were related 
to seeking health information online before or unrelated to a visit. 

CONCLUSIONS: There are important  differences in the timing of online 
health information searches by psychological and health characteris- 
tics among older adults  with internet access. 
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p a t i e n t s '  d e s i r e  for h e a l t h  i n f o r m a t i o n  is  well  e s t a b -  

l i shed .  1,2 However ,  p h y s i c i a n s  a r e  o f t en  u n a b l e  to s a t i s f y  

p a t i e n t s '  n e e d  for i n f o r m a t i o n ,  a s  t h e  U.S.  h e a l t h  c a r e  s y s t e m  

w a s  d e s i g n e d  to de l iver  t e s t s ,  p r o c e d u r e s ,  a n d  d r u g s  r a t h e r  

t h a n  k n o w l e d g e ,  a At t h e  s a m e  t ime ,  i n c r e a s e d  p a t i e n t  a u t o n -  

o m y  in  m a k i n g  t r e a t m e n t  d e c i s i o n s  is  e n c o u r a g e d .  4 T h e  t r e n d  

t o w a r d  fu l ler  p a t i e n t  p a r t i c i p a t i o n  in  h e a l t h  c a r e  d e c i s i o n  m a k -  

i n g  h a s  r e s u l t e d  in  spec i f ic  r e c o m m e n d a t i o n s  in  m e d i c a l  

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

p r o v i d e r s  a n d  p a t i e n t s .  5 Yet, o n e  s t u d y  t e s t i n g  a w e l l - e s t a b -  

l i s h e d  m o d e l  o f  s h a r e d  d e c i s i o n  m a k i n g  6 s h o w e d  little e v i d e n c e  
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of  p a t i e n t  i n v o l v e m e n t  in  i n f o r m a t i o n  e x c h a n g e  d u r i n g  

p r e s c r i p t i o n  d r u g  c o n s u l t a t i o n s .  7 

U n d e r s t a n d i n g  h o w  p a t i e n t s  u s e  n o n p h y s i c i a n  s o u r c e s  of  

h e a l t h  i n f o r m a t i o n  is  i m p o r t a n t  to faci l i ta t ing s h a r e d  d ec i s i o n  

m a k i n g  w i t h i n  doc to r  vis i ts .  T h e r e  is  s u b s t a n t i a l  ev idence  

t h a t  p a t i e n t s  o b t a i n  h e a l t h  i n f o r m a t i o n  f rom s o u r c e s  o t h e r  t h a n  

p h y s i c i a n s .  8-12 Given  t h e  exp los ion  of  t he  i n t e r n e t  a s  a m e a n s  of  

s h a r i n g  i n fo rma t ion ,  it is  n o t  s u r p r i s i n g  t h a t  it  is  a n  i n c r e a s -  
ingly  c o m m o n  s o u r c e  of h e a l t h  i n f o r m a t i o n  a s  well. 11'1a'14 

P a t i e n t s  w h o  h a v e  r e s e a r c h e d  the i r  c o n d i t i o n s  on  t he  i n t e r n e t  

r epo r t  i m p r o v e d  u n d e r s t a n d i n g  of  h e a l t h  ca re  i s s u e s ,  15 a n d  

m a n y  feel e m p o w e r e d  b y  t h e i r  expe r t i s e .  16 

Still, m a n y  people  do n o t  u s e  t h e  i n t e r n e t  to look for h e a l t h  

i n fo rma t ion .  P rev ious  r e s e a r c h  s u g g e s t s  t h a t  f emales ,  y o u n g e r  

people ,  a n d  t h o s e  w i th  m o r e  e d u c a t i o n  or  h i g h e r  i n c o m e s  a re  

m o r e  likely to s e e k  h e a l t h  i n f o r m a t i o n  online;  8'la' 17-19 however ,  

these d i f fe rences  a r e  n o t  exp l a ined  b y  a c c e s s  a lone  (the 

so -ca l l ed  digital  divide). 2° E v e n  a m o n g  people  wi th  i n t e r n e t  

a c c e s s  t h e r e  a re  still d i f f e rences  b e t w e e n  t h o s e  w h o  u s e  it  to 

s e e k  h e a l t h  i n f o r m a t i o n  a n d  t h o s e  w h o  do not .  Whi le  s o m e  

s t u d i e s  h a v e  s u g g e s t e d  posi t ive a s s o c i a t i o n s  b e t w e e n  b e t t e r  

h e a l t h  a n d  u s i n g  t h e  i n t e r n e t  to g a t h e r  h e a l t h  in fo rma t ion ,  8' 13.17 

o t h e r s  s u g g e s t  t h e  oppos i t e  effect of  h e a l t h  s t a t u s ,  15 w i t h  t h o s e  

se l f - repor t ing  fair  or  poor  h e a l t h  m o r e  f r equen t ly  u s i n g  t h e  

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

t h e  i n f o r m a t i o n  f o u n d  on l ine  wi th  the i r  h e a l t h  ca re  provider.  21 

P rev ious  s t u d i e s  h a v e  a lso  s h o w n  mot iva t iona l  fac tors  (e.g., h i g h  

r i sk  for d i sease ,  o u t c o m e  expec t ancy ,  self-efficacy) to p red ic t  

u s i n g  t he  i n t e r n e t  a s  a h e a l t h  i n f o r m a t i o n  r e s o u r c e .  2a-2s 

P r e v i o u s  r e s e a r c h  h a s  e x a m i n e d  w h o  s e e k s  h e a l t h  in for -  

m a t i o n  onl ine ,  b u t  l e s s  is  k n o w n  a b o u t  w h e n  p a t i e n t s  t u r n  to 

the i n t e r n e t  for  h e a l t h  i n f o r m a t i o n  a n d  w h e t h e r  c h a r a c t e r i s t i c s  

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

t h e  t i m i n g  of  t h i s  s e a r c h .  P r e p a r i n g  for a n  u p c o m i n g  h e a l t h  

c a r e  v is i t  by  s e e k i n g  i n f o r m a t i o n  on l i ne  before t h a t  v i s i t  m a y  

h e l p  p a t i e n t s  p a r t i c i p a t e  in  d e c i s i o n  m a k i n g  d u r i n g  a visit .  

Conve r se ly ,  s e e k i n g  i n f o r m a t i o n  after a v is i t  m a y  s u g g e s t  t h a t  

p a t i e n t s  n e e d  m o r e  i n f o r m a t i o n  or  s u p p o r t  t h a n  t h e y  rece ived  

a t  t he i r  h e a l t h  c a r e  visi t .  S e e k i n g  i n f o r m a t i o n  on l i ne  ins tead  

of  v i s i t i ng  a doc to r  c o u l d  be  p r o b l e m a t i c  g iven  t h e  v a r i a b l e  

qua l i t y  of  h e a l t h  i n f o r m a t i o n  o n  t h e  i n t e r n e t .  26 F o r m a l  s t r a t -  

eg ie s  t h a t  p h y s i c i a n s  c a n  u s e  to a s s i s t  p a t i e n t  p a r t i c i p a t i o n  in  

h e a l t h  c a r e  d e c i s i o n  m a k i n g  (e.g., d e c i s i o n  a ids)  m a y  b e  m o r e  

s u c c e s s f u l  if we  b e t t e r  u n d e r s t a n d  h o w  p a t i e n t s  a r e  u s i n g  

n o n p h y s i c i a n  s o u r c e s  of  h e a l t h  i n f o r m a t i o n ,  s u c h  a s  t h e  

i n t e r n e t ,  to s e e k  h e a l t h  i n f o r m a t i o n .  

We e x a m i n e  u s e  of  t h e  i n t e r n e t  to look for h e a l t h  i n fo rm a-  

t ion  a s  well  a s  t h e  t i m i n g  of u s e  in  re la t ion  to a doc to r  v is i t  u s i n g  
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da ta  from the Wiscons in  Longitudinal S tudy (WLS), a large- 

scale, popula t ion-based  cohort  of older adults .  In addition, 

we examine  associa t ions  between online heal th  information 

seeking a n d  sociodemographic,  cognitive, health,  personality, 

at t i tudinal ,  and  doctor-pat ient  relat ionship characteris t ics .  

METHODS 

Data Collection 

The WLS g r a d u a t e  su rvey  is composed  of a 1 /3  r a n d o m  s a m -  

pie (N=10,317)  of m e n  a n d  w o m e n  who g radua t ed  from 

W i s c o n s i n  h igh  schools  in Spr ing 1957. Surveys  have  b e e n  

conduc ted  in 1957 (in school), 1975 (phone), 1992 (phone a n d  

mail), a n d  2004  (phone a n d  mail). The  WLS h a s  collected 

in format ion  on social  b a c k g r o u n d ,  you thfu l  asp i ra t ions ,  

schooling,  mil i tary service, labor  m a r k e t  exper iences ,  family 

charac ter i s t ics ,  social  part icipation,  psychological  cha rac t e r -  

ist ics,  hea l th ,  well-being, a n d  re t i rement .  Additional informa-  

t ion a b o u t  the  WLS is available online. 27 In 2004,  all surviv ing 

WLS g r a d u a t e s  (N=9 ,018 ,  m o s t  aged 63 to 66) were fielded for 

con tac t  via t e lephone  a n d  c o n s e n t e d  for research .  Phone  

interviews were c o n d u c t e d  a n d  audio- recorded u s i n g  com- 

p u t e r - a s s i s t e d  t echn iques .  WLS g r a d u a t e s  were also mai led 

a 55-page  p a p e r  ma i l -back  survey.  The  overall r e s p o n s e  rate 

for the  te lephone  a n d  mail  s u r v e y s  w a s  70% (Table 1). O u r  

ana lys i s  s a m p l e  inc luded  everyone who comple ted  the  2004  

p h o n e  a n d  mai l  s u r v e y s  a n d  reported hav ing  in te rne t  a c c e s s  a t  

h o m e  or u s i n g  the  in te rne t  a t  work  (N =4,528) .  This  s t u d y  was  

approved  by the  Ins t i tu t iona l  Review Board at  the  Universi ty of 

Wiscons in -Madison .  

Variables 

Our  2 d e p e n d e n t  var iab les  were m e a s u r e d  u s i n g  new i t ems  

from the  2 0 0 4  mail  survey.  The  first a sked ,  "Have you  ever 

u s e d  the  in te rne t  to look for advice or in format ion  a b o u t  YOUR 

hea l th  or hea l th  care?" The  second  a s s e s s e d  t iming,  '~l'he las t  

t ime you  looked for in format ion  for yourself ,  did you  h a p p e n  

to go looking for th i s  h e a l t h  in format ion  . . .  " with  a n s w e r  

categories  "before vis i t ing a doctor  or clinic," "after visi t ing a 

doctor or clinic," " ins tead  of visi t ing a doctor or clinic,'" 

a n d  " 'unrelated to vis i t ing a doctor  or clinic.'" 

Sociodemographic  cha rac t e r i s t i c s  inc luded  gender,  mar i -  

tal  s t a t u s ,  n u m b e r  of chi ldren,  ru ra l  or f a r m  origin, h igh  

school  cognitive score (Henmon-Nelson  tes t  of Mental  
Ability, 2s-3° 1954 revision, s t a n d a r d i z e d  to have  a m e a n  of 0 

a n d  s t a n d a r d  deviat ion [SD) of 1), educa t iona l  a t t a i n m e n t  

(in years),  a n d  hea l th  i n s u r a n c e  s t a t u s .  I n s u r a n c e  w a s  self- 

reported a n d  recoded into 5 ca tegor ies - -p r iva te  i n s u r a n c e ,  

Medicare a n d  s u p p l e m e n t a l  pr ivate  i n s u r a n c e ,  Medicare with 

or w i thou t  addi t ional  publ ic  i n s u r a n c e ,  Medicaid or mil i tary 

coverage, a n d  u n i n s u r e d .  

M e a s u r e s  of hea l th  inc luded  the  phys ica l  a n d  m e n t a l  

c o m p o n e n t  s u m m a r y  scores  of the  SF-12,  al which  are  s t a n d -  

ardized to have  a m e a n  of 50 a n d  SD of 10 in the  genera l  

popula t ion,  a2 with h igher  scores  ind ica t ing  be t te r  heal th .  We 

also inc luded  the n u m b e r  of c o m m o n  i l lnesses  a n d  condi t ions  

according to the  Duke  Older A m e r i c a n s  Re s o u r ce s  and  

Services (OARS} schedu le .  33 We inc luded  ind ica tors  for 8 of 

t hese  condit ions:  a s t h m a ,  cancer ,  d iabetes ,  irritable bowel 

syndrome ,  chronic  h e a r t  d i sease ,  s t roke,  h igh  blood p r e s su re ,  

a n d  jo in t  problems.  Lastly, we inc luded  a c o u n t  of the  n u m b e r  

of prescr ip t ion  med ica t ions  t a k e n  regularly.  

Personali ty was  a s s e s s e d  u s i n g  a 5-factor model  t ha t  

inc ludes  extraversion,  agreeableness ,  consc ien t iousness ,  neu r -  

oticism, and  openness- to-exper ience,  a4 Twenty-nine  i tems,  a 

s u b s e t  of the BFI-54, 35 represented  th is  5-factor model  of per- 

sonali ty (5 i tems for neuro t ic i sms ,  6 per factor otherwise). Re- 

sponse  categories were m e a s u r e d  on a 6-point  scale from 

1 =agree  strongly to 6 =d i sag ree  strongly. I tems were reverse 

scored when  appropriate,  s u m m e d ,  and  then  s tandard ized  to 

have a m e a n  of 0 and  SD of 1, where  h igher  va lues  correspond to 

more of tha t  factor. For individuals  who did not  answer  all i t ems 

in a given factor (N=414),  we imputed  a score based  on gender  

and  the  1992 mail survey m e a s u r e s  of the  s a m e  const ruct .  

We included one variable to a s s e s s  r e sponden t s '  perceived 

effort toward their  own health.  It read, "I work h a r d  to s tay  

heal thy,"  coded on a 5-point  scale from 1 = a g r e e  strongly to 

5 =d i sag ree  strongly. Four  i tems a s s e s s e d  preferences  for infor- 

mat ion  exchange  and  decision ma k i n g  with phys ic ians  dur ing  

hea l th  care visits  b a s e d  on the  Char les  model  of dec is ion-mak-  
36 ing process.  These  i t ems  were reverse scored w h e n  n ece s sa ry  

so tha t  a h igher  value indicates  a preference for more  informa- 

tion exchange  or personal  part icipation in decisions.  Informa- 

Table I. Response Rates, Internet Access, and Use in the WLS 

Year or Survey Item # Comment 

1957 in school survey 10,317 
2004 viable sample 9,018 
2004 phone survey completed 7.265 
2004 mail survey completed 6,845 
Participants: 2004 phone and mail surveys completed 6,279 
Have computer at home 4,698 
Have internet access at home 4.286 
Use internet at work 1,621 
Access: self-reported internet access at home or used at work 4,528 
Ever searched for health information online 2,123 
Timing of last online health search* 

Before doctor visit 305 
After doctor visit 645 
Instead of doctor visit 54 
Unrelated to doctor visit 1.073 

1/3 random sample of all Spring 1957 high school graduates 
Not confirmed dead 
80% response rate 
76% response rate 
70% response rate 
75% of participants 
68% of participants 
Asked of 50% random subsample. 1,379 of these had access at home 
72% of participants 
34% of participants, 47% of those with access 

14% of online health seekers 
30% of online health seekers 
3% of online health seekers 
51% of online health seekers 

*Percentages do not sum to 100 due to 2% nonresponse on this survey item. 
WLS, Wisconsin Longitudinal Study. 
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tion exchange items read, "When there is more than  one method 
to treat  a problem, I should be told about  each one, "'37 and "I 

believe that  my doctor needs  to know everything about  my med- 

ical history to take good care of me." Items assess ing preference 
for participation in decisions read, "I would rather  have my doc- 

tor make  the decisions about  what 's  bes t  for my health than to 
be given a whole lot of choices, ''aS and 'The important  medical 
decisions should be made  by my doctor, not by me. ''a7 

Length of relat ionship with a usua l  provider was meas-  

ured in years,  with those who did not  report  having a usua l  
provider coded as  0. 

had searched for heal th  information online. Of the 4,528 re- 

spondents  who had  internet  access at  home or used  the internet 

at  work, 47% had searched for health information online. Of 

these, over half  of respondents '  most  recent in temet  searches  
about  health were unrelated to a doctor visit, about  1/3 

occurred after a visit, and the remaining i / 6  before a visit. 

For regression analyses,  we combined "instead of" and "unre- 

lated to" responses  because  of small number s  in the "instead of '  
category. We refer to the combined category as "unrelated to." 

Sample character is t ics  are descr ibed in Table 2. 

Statistical Analysis 

For each covariate, we calculate adjus ted  odds  ratios (ORs) 

and 95% confidence intervals (CIs) for 2 multivariable models: 

(1) binary logistic regression model of the use  of the internet  for 

heal th  information and (2) mult inomial  logistic regression 
model of the timing of information seeking. Data were 
analyzed using SAS 9.139 and Stata  SE 9.1.40 

We conducted  2 sensitivity analyses.  To examine whe the r  
there were differences related to in ternet  access,  we expanded  
analyses  to include all r e sponden t s  who completed both  the 

phone  and mail surveys, regardless of access  (N=6,279). The 

resul ts  from this sample  were very similar to those  from the 
main analyses,  bu t  when  they were different we note it in our  

results .  Because we were concerned tha t  at t i tudinal  and pref- 

erence variables may be endogenous  (as they were measured  

s imul taneously  with the dependen t  variables), we re-es t imated 
our  models after excluding the at t i tudinal  and  preference vari- 

ables. No differences were seen in  other  explanatory variables, 

so we presen t  resul ts  of the models  tha t  include both  att i tudi-  
nal and preference variables. 

RESULTS 
The WLS has  mainta ined extremely high response  ra tes  over 
time for the original sample (Table 1). Among all participants, 1/3 

Factors Predicting Internet Use and Timing of Use 

Females were significantly more likely than  males to have 

searched the internet  for heal th  information compared with not 

searching,  while those  with more children were significantly 
less likely (Table 3). More years  of educat ion and higher high 

school cognitive scores  corresponded to increased odds  of 

online information seeking compared  with not  seeking. 

When internet  use was further  described by the timing of 

use, being female was associated with seeking information 
unrelated to a visit. Having more children was associated with 

decreased odds of seeking unrelated to a visit. Higher high 
school cognitive ability was associated with seeking informa- 

tion before or after a visit. Educational a t ta inment  was associ- 

ated with information seeking irrespective of timing. Compared 

with individuals with private insurance,  individuals with Medi- 

care (with no supplemental  insurance) had less than  half  

the odds  of seeking information online before a doctor visit 

compared with never seeking health information online. 

Sensitivity analysis  suggested tha t  among all par t ic ipants  

(not j u s t  those  with access), marital  s ta tus  (OR=1.32,  
C I = I . 1 2  to 1.55) and rural  or farm origin (OR=0.84,  
CI =0 .72  to 0.98) were significant predictors of seeking heal th  

information online, while n u m b e r  of chi ldren was  no longer 

statistically significant. The effect of high school cognitive 

Table 2. Unadjusted Characteristics of WLS Respondents with Internet Access (N----4,528) 

Variable Percent Variable Mean (SD) 

Female 52 # Of children 3.1 (1.7} 
Married 82 High school cognitive ability* 0 [1) 
Rural or farm origin 19 Educational attainment (years) 14.1 (2.4) 
Health Insurance SF- 12 ~ 

Private 57 Physical component 49.2 (9.4) 
Medicare+other private 30 Mental component 55.6 (6.2) 
Medicare without private 8 # Of OARS conditions ~ 3.5 (2.4) 
Other public 2 # Of prescription medications 2.7 (2.5) 
None 3 

Specific diseases and conditions Personality ~ 0 (1) 
Asthma 9 Work hard to stay healthy II 4.1 (0.74) 
Cancer 11 Want to be told all options H 4.6 (0.55) 
Diabetes 11 Want doctor to know entire medical histor S 4.5 (0.63) 
Irritable bowel syndrome 9 
Chronic heart disease 15 Want many choices II 3.6 (1.13} 
Stroke 3 Want to make decisions II 3.5 (1.14) 
High blood pressure 47 Length with usual provider (years) 9.1 (8.9) 
Joint problems 57 

*Measured in high school using Henmon-Nelson test, 1954 version, standardized. 
t Short Form-12 summary scores. 
tDuke Older Americans Resources and Services schedule of common conditions. 
§Five-factor model, standardized. 
IIMeasured on a 5-point scale, 1 =agree strongly to 5 =disagree strongly. 
WLS, Wisconsin Longitudinal Study; OARS, Older Americans Resources and Services. 
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Table 3. OR (95% CI) Comparing Never Sought Health Information on the Internet to Ever Sought and the Timing of Seeking by 
Sociodemographic Characteristics* Among WLS Respondents with Internet Access (N=4,528) 

Variable Ever sought health Sought info Sought info after Sought info instead of 
information on internet before doctor visit doctor visit or unrelated to doctor visit 

(N----2,123) (N=305) (N----645) (N---- I, 127) 

Female 1.23 (1.06, 1.43) 1.34 (0.99, 1.81) 1.12 (0.9, 1.4) 1.30 (1.09, 1.56) 
Married 1.07 (0.89, 1.29) 0.86 (0.61, 1.22} 1.10 (0.84, 1,43} 1.09 (0.87, 1.36) 
# Of children 0.95 (0.91, 0.99) 1.03 (0.96, 1.12) 0.97 (0.91, 1.021 0.92 (0.88, 0.97) 
Rural or farm origin 0.91 (0.77, 1.07) 0.93 (0.67, 1.31) 0.92 (0.72, 1.18) 0.92 10.76, 1.13] 
High school cognitive ability* 1.14 (1.05, 1.24) 1.18 (1.00, 1.38) 1.25 (1.12, 1.41) 1.09 (0.99, 1.2) 
Education 1.09 (1.06, 1.13) 1.12 (1.05, 1.19) 1,07 (1.03, 1.13) 1.10 (1.06, 1.14) 
Health insurance 

Private 1.00 1.00 1.00 1.00 
Medicare+other private 1.12 (0.97, 1.3) 1.23 (0.92, 1.63) 1.08 (0.87, 1.34) 1.14 (0.95, 1.36) 
Medicare without private 1.00 (0.77, 1.3) 0.44 (0.22, 0,89) 0.96 (0.65, 1.4) 1.21 (0.89, 1.63) 
Other public 1,21 (0.75, 1.96) 0.39 (0.09, 1.66) 1.61 (0.88, 2.95) 1,13 (0.62, 2.05) 
None 1.25 (0.81, 1.93) 1.20 (0.52, 2.79) 0.87 (0.43, 1.78) 1.52 (0.93, 2.49) 

*Adjusted for all other variables in the table as well as health, psychological, and doctor-patient relationship characteristics. 
1Measured in high school using Henmon-Nelson test, 1954 version, standardized. 
OR, odds ratio; CL confidence interval; WLS, Wisconsin Longitudinal Study. 

ability w a s  a s ignif icant  predictor  ac ros s  all t iming categories  

(point e s t i m a t e s  were the  same).  

While SF-12 m e n t a l  a n d  phys ica l  hea l th  scores  were not  

s ignif icant  predic tors  of seek ing  hea l th  in format ion  online, 

o ther  hea l th  m e a s u r e s  did predict  seek ing  hea l th  in format ion  

onl ine (Table 4). Having more  OARS condi t ions  cor responded  

to increased  odds  of seek ing  v e r s u s  not  seeking,  with  s imi lar  

effects ac ros s  all t iming  categories.  Most  notably,  hav ing  b e e n  

d iagnosed  with cance r  co r responded  to a near ly  50% inc reased  

odds  of seek ing  hea l th  in format ion  onl ine after  a doctor visit  

compared  with never  seeking.  The  n u m b e r  of regularly t a k e n  

prescr ip t ion  med ica t ions  also significantly inc reased  the  odds  

of seek ing  in format ion  onl ine after  a doctor  visit  compared  

with never  seeking.  

With one  exception,  persona l i ty  a n d  a t t i tud ina l  var iables  

predicted seek ing  hea l th  informat ion  onl ine before or un re -  

lated to a visit  (Table 5). An SD increase  in c o n s c i e n t i o u s n e s s ,  

which is associated with self-discipline and  ambition, a4 corre- 

sponded  to decreased odds of searching  for heal th  information 

online unre la ted  to a visit compared  with never searching.  An SD 

increase in neurot icism, which is associated with anxiety, self- 

consc iousness ,  and  emotional  instability, 34 was  associa ted with 

a 20% increased odds of seekulg hea l th  informat ion online before 

a doctor visit. An SD increase in openness- to-experience,  which 

is associa ted with creativity a n d  a preference for novelty, a4 cor- 

responded to 26o/0 increased odds  of seeking regardless  of timing. 

A 1-point increase in r e p o s i n g  working h a r d  to s tay  hea l thy  

(measured  on a 5-point scale) corresponded to a 17% increased 

odds of ever seeking heal th  information online a n d  a 40% in- 

crease in odds of seeking tha t  information before a doctor visit. 

Doctor -pa t ien t  re la t ionship  var iab les  were no t  signifi- 

cant ly  assoc ia ted  with seek ing  informat ion,  wi th  one excep- 

tion. A preference for being given a lot of choices  r a the r  t h a n  

let t ing a doctor  m a k e  dec i s ions  a b o u t  w h a t ' s  bes t  for hea l th  

w a s  assoc ia ted  with inc reased  o d d s  of s eek ing  hea l th  

in format ion  onl ine before or  un re l a t ed  to a doctor  visit. 

DISCUSSION 
There  h a s  b e e n  s o me  ques t ion  a b o u t  t rue  u s a g e  of the  in t e rne t  

for seek ing  hea l th  informat ion,  with  e s t i m a t e s  r a n g ing  f rom 

20% of all U.S. a d u l t s  15 to over 50%. 41 In the  WLS sample ,  

Table 4. OR (95% CI) Comparing Never Sought Health Information on the Internet to Ever Sought and the Timing of Seeking by Health 
Characteristics* Among WLS Respondents with Internet Access (N----4,528) 

Variable Ever sought health information Sought information before Sought information after Sought information instead of or 
on internet (N=2,123) doctor visit (N----305) doctor visit (N=645) unrelated to doctor visit (N=1,127) 

SF-12 t 
Physical 1.00 (0.99, 1.00) 0.98 (0.97, 1.00) 0.99 (0.98, 1.00) 1.00 (0.99, 1.01) 
Mental 1.00 (0.98, 1.01) 1.00 (0.98, 1.02) 0.99 (0.98, 1.01) 1.00 (0.99, 1.01} 

# Of OARS conditions ~ 1.10 (1.05, 1.16) 1.09 (1.00, 1.19) 1.09 (1.02, 1.17) 1.11 (1.05, 1.18) 
Asthma 1.06 (0.82, 1.37) 1.03 (0.64, 1.66) 0.86 (0.6, 1,24) 1.18 (0.88, 1.59) 
Cancer 1.10 (0.89, 1.36} 1.30 (0.88, 1.92) 1.51 (1.14, 1.99) 0.82 (0.63, 1.07) 
Diabetes 0.95 (0.75, 1.19) 1.21 (0.79, 1.85) 0.84 (0,61, 1.16) 1.00 (0.75, 1.32) 
Irritable bowel syndrome 1.05 (0.82, 1.35) 1.31 (0.85, 2.02) 1.25 {0.89, 1.75) 0.89 {0.65, 1.21) 
Chronic heart disease 0.97 (0.79, 1.2) 1.04 (0.69, 1.55) 0.96 (0.72, 1.29) 0.96 (0.74, 1.24) 
Stroke 1.18 (0.77, 1.8) 0.88 (0.38, 2.07) 1.19 (0.68, 2.09} 1.29 (0.78, 2.14} 
High blood pressure 0.90 (0.77, 1.05) 1.06 (0.78, 1.43) 0.90 (0.72, 1.12) 0.84 (0.7, 1.01} 
Joint problems 1.01 (0.86, 1.18) 1.07 (0.77, 1.471 0.96 (0.76, 1.21) 1.00 (0.83, 1.22) 
# Of prescription medications 1.02 (0.98, 1.05] 1.00 (0.93, 1.07) 1.07/1.02, 1.13) 0.99 (0.94, 1.03] 

*Adjusted for all other variables in the table as well as sociodemographic, psychological, and doctor-patient relationship characteristics. 
*Short Form-12 summary scares. 
~Duke Older Americans Resources and Services schedule of common conditions. 
OR, odds ratio; CI, confidence interval; WLS, Wisconsin Longitudinal Study; OARS. Older Americans Resources and Services. 
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Table 5. OR (95% Cl) Comparing Never Sought Health Information on the Internet to Ever Sought and the Timing of Seeking by Psychological 
and Doctor-Patient Relationship Characteristics* Among WLS Respondents with Internet Access (N----4,528) 

Variable Ever sought health Sought information Sought information Sought information instead 
information on internet before doctor visit after doctor visit of or unrelated to doctor visit 

(N----2,123) (N=305) (N----645) (N---- I, 127) 

Personality 
Extraverslon 0.96 (0.9, 1.04) 0.97 (0.84, 1.11) 0.96 (0.87, 1.07) 0.96 (0.89, 1.05) 
Agreeableness 0.99 (0.92, 1.07} 0.90 (0.78, 1.05) 1.05 (0.94, 1.17) 0.97 (0.88, 1.06) 
Conscientiousness 0.92 (0.86, 1.00) 0.94 (0.82, 1.09) 0.98 (0.88, 1.09) 0.88 (0.81, 0.97) 
Neuroticism 1.03 (0.95, 1.11) 1.20 (1.03, 1.41) 1.08 (0.96, 1.21) 0.96 (0.87, 1.05) 
Openness-to-experience 1.26 {i. 16, 1.36) 1.29 (I. i I, 1.5) 1.28 (I. 15, 1.43) 1.24 (I. 13, 1.36) 

Attitudes 
Work hard to stay healthy 1.17 {I.06, 1.29) 1.40 (1.15, 1.71) I . i0 {0.95, 1.26) 1.15 (I.02, 1.3) 
Want to be told all options I. I I (0.97, 1.27) 1.20 (0.9 i, 1.58) 1.00 (0.82, 1.22) I. 16 (0.99, 1.37) 
Want doctor to know history 1.02 (0.91, 1.15) 0.95 (0.76, 1.18) 1.07 (0.91, 1.27) 1.01 (0.88, 1.16) 
Want many choices 1.10 (1.03, 1.18) 1.20 (1.03, 1.39) 1.07 (0.96, 1.18) 1.11 (i.02, 1.21) 
Want to make decisions 1.01 (0.95, 1.09) 0.99 (0.86, I. 14) 1.08 (0.97, 1.19) 0.99 (0.91, 1.07) 

Relationship with usual provider 
Length (in years) 1.00 (0.99, 1.00) 0.99 (0.98, 1.01} 0.99 (0.98, I) 1.00 (0.99, 1.01) 

*Adjusted for all other variables in the table as well as  sociodemographic and health characteristics. 
OR, odds ratio; CI, confidence interval; WLS, Wisconsin Longitudinal Study. 

34% of responden t s  had  used  the in ternet  to search  for infor- 
mat ion about  their  own heal th  or heal th  care. It is worth point- 
ing out tha t  having internet  access  at  home or work was  not a 

necessary  condition for us ing the in ternet  to search  for heal th  

information, as  6% of the WLS re sponden t s  who had searched 
for heal th  information online did not  report  such  access.  

In addit ion to educat ion and other  factors previously as- 

sociated with online heal th  seeking behavior, our  resul ts  show 

a large n u m b e r  of additional factors tha t  explain variation in 

use. Fur thermore,  examinat ion of the timing of this  informa- 

tion seeking in relation to doctor  visits offers impor tant  insight 

into when  older adul ts  are us ing the in ternet  to supp lement  

the information they receive at  visits: (1) educational  at tain-  

men t  and  openness- to-exper ience  predicted ever us ing the 
in ternet  to look for heal th  information irrespective of the 

timing of sea rches  in relation to doctor visits, (2) heal th  and 
disease-re la ted variables predicted seeking heal th  information 

after or unrela ted to a visit, while (3) psychological variables 
(with one exception) predicted seeking heal th  information be- 
fore or unre la ted  to a visit. It appears  tha t  for "heal th-minded" 

or otherwise anxious  individuals,  when  the in ternet  is used  for 

information gathering, it is done so before a visit. This behavior  

may be preparat ion for a visit or it may have even prompted  the 

visit (e.g., in the case of more neurot ic  patients).  Conversely, 
for sicker individuals, when  the in ternet  is used  for informa- 

tion gathering, it is done after doctor visits, pe rhaps  to ass i s t  in 

process ing heal th  information. 
In some studies, bet ter  health has  been associated with 

increased health information seeking online, s' 13 while in others 

the opposite effect of health s ta tus  has  been found. 15 In the 

sample,  those with more diagnosed conditions or i l lnesses were 

more likely to have ever sought  heal th  information online, and 

those with more regularly taken prescription medicat ions were 

more likely to have sought  information online after a doctor visit 

specifically. These results  offer suppor t  for a "procrastination 

hypothesis," in which individuals delay heal th  education until 
they are actually presented with a health crisis. 42 

Although personali ty factors have not  been  related previ- 

ously to seeking heal th  information online, we were not  sur -  
prised to see tha t  openness- to-exper ience  was  related to heal th  

information seeking on the  internet ,  given tha t  o p ennes s  is 
associa ted with adopt ing new technologies and us ing tech- 
nologies for new purposes ,  a4 Likewise, it is reasonable  tha t  

individuals who reported working hard  to s tay heal thy were 

mos t  likely to seek hea l th  information online before a visit, as  

this  is a concrete way to prepare  for a visit and make the mos t  
of limited time with a provider. 

We were intrigued by the resul t  showing tha t  a preference 

for being given many  t rea tment  choices was a significant pre- 

dictor of heal th  information seeking bu t  a preference for who 

(doctor or patient) makes  the impor tan t  decis ions was  not. 

Previous research  has  demons t ra ted  large differences be tween 

preferences for complete information and choices versus  pref- 
erences  for actually making decisions,  1°'37'4a'44 and our  

resul ts  again highlight these  differences. Pat ients  clearly want  

information and  t rea tment  choices from their  doctors regard- 
less of their  desire to actually make the final t r ea tment  
decision. It is essent ial  tha t  s trategies to promote shared  de- 

cision making recognize this  distinction. 
The main  limitation of this s tudy is the generalizability of 

our  results .  Although WLS gradua tes  are generally represen-  

tative of non-Hispanic  white women and  men  with a high 

school education,  const i tut ing approximately 67% of all 
Americans  aged 60 to 64, 45 they are not  a r andom sample  of 

the country. African American cancer  pat ients  have previously 

been  shown to have high desires  for heal th  information, com- 
parable  with white pat ients ,  44'46 while Mexican and  Korean 

Americans  have demons t ra ted  more family-centered views 
with regard to information. 46 Moreover, the ques t ion of how 

minority groups use  the in ternet  to look for heal th  information 

in relation to doctor  visits remains  unanswered  by our da ta  

and requires future examination.  Lastly, our  dependen t  vari- 

ables are based  on r e sponden t  self-reporting of behaviors.  The 

mos t  ser ious problem with nonthrea ten ing  behavioral ques-  

t ions is tha t  h u m a n  memory is fallible. We used  several tech- 

n iques  to reduce this  potential  bias  including asking specific 

c lose-ended ques t ions  and asking only about  whe ther  an event 
had occurred and  not  the n u m b e r  of t imes. 47 

The internet ' s  potential  to facilitate pat ients  in gathering 

information is unparalleled,  and  there are significant differ- 
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e n c e s  a m o n g  o l d e r  a d u l t s ,  n o t  o n l y  i n  w h o  i s  s e a r c h i n g  t h e  

i n t e r n e t  f o r  h e a l t h  i n f o r m a t i o n ,  b u t  i n  t h e  t i m i n g  o f  t h i s  b e h a v i o r  

i n  r e l a t i o n  t o  d o c t o r  v i s i t s .  O u r  r e s u l t s  c o r r o b o r a t e  p r e v i o u s  

f i n d i n g s  r e g a r d i n g  s i c k e r  p e o p l e ' s  o n l i n e  h e a l t h  s e e k i n g  a s  w e l l  

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

a f f e c t  i n f o r m a t i o n  s e e k i n g  b e h a v i o r  o u t s i d e  o f  d o c t o r  v i s i t s .  

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

c i a t e d  w i t h  p a t i e n t s  s e e k i n g  h e a l t h  i n f o r m a t i o n  o n l i n e  4s  a n d  

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

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

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

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

v i s i t -  o r  d i s e a s e - r e l a t e d  a n x i e t y .  W h i l e  a t  l e a s t  o n e  s t u d y  h a s  

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

p a t i e n t s '  i n v o l v e m e n t  i n  t h e  d e c i s i o n - m a k i n g  p r o c e s s , 1 6  t h a t  

h a s  b e e n  c h a l l e n g e d  e l s e w h e r e ,  15 a n d  f u r t h e r  i n v e s t i g a t i o n  i s  

w a r r a n t e d .  I t  w i l l  a l s o  b e  i m p o r t a n t  t o  f u r t h e r  c l a r i f y  w h a t  r o l e  

p h y s i c i a n s  o u g h t  t o  p l a y  i n  e n c o u r a g i n g  p a t i e n t s  t o  u s e  t h e  

i n t e r n e t  t o  s u p p l e m e n t  t h e  i n f o r m a t i o n  e x c h a n g e  i n  v i s i t s .  49 
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