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BACKGROUND:  Little is known about  how interventions motivate in- 
dividuals to change multiple health risk behaviors. Self-determination 
theory (SDT) proposes that  patient autonomy is an  essential factor for 
motivating change. 

OI~ECTIVE: An SDT-based intervention to enhance  au tonomous  
motivation for tobacco abstinence and improving cholesterol was tested. 

DESIGN:  The Smokers '  Health Study is a randomized multiple risk 
behavior change intervention trial. 

SETTIIgG: Smokers were recruited to a tobacco t reatment  center. 

PATIENTS: A total of 1.006 adult  smokers  were recruited between 
1999 and 2002 from physician offices and by newspaper advertise- 
ments.  

/NTERVENTIGNS: A 6-month  clinical intervention (4 contacts) to 
facilitate internalization of au tonomy and perceived competence for 
tobacco abstinence and reduced percent calories from fat was com- 
pared with communi ty  care. Clinicians elicited patient perspectives and  
life strivings, provided absolute coronary artery disease risk estimates,  
enumerated  effective t reatment  options, supported patient initiatives, 
minimized clinician control, a s sessed  motivation for change, and 
developed a plan for change. 

OUTCOME MEASURES:  Twelve-month prolonged tobacco absti 
nence, and change in percent calories from fat and low-density lipo- 
protein-cholesterol (LDL-C) from baseline to 18 months .  

RESULTS- Intention to treat analyses  revealed that  the intervention 
significantly increased 12-month prolonged tobacco abst inence (6.2% 
vs 2.4%; odds ratio [OR]=2.7, P=.01,  number  needed to treat 
[NNTI =261, and reduced LDL-C ( - 8 . 9  vs  - 4 . 1  mg/dL; P=.05). There 
was no effect on percent calories from fat. 

CONCLUSIONS: An intervention focused on support ing smokers '  
au tonomy was effective in increasing prolonged tobacco abst inence 
and lowering LDL-C. Clinical interventions for behavior change may be 
improved by increasing patient autonomy and perceived competence. 
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I n 1997,  t h e  NIH so l ic i ted  i n t e r v e n t i o n  s t u d i e s  to c o m p a r e  

t h e o r i e s  r e l a t e d  to m e c h a n i s m s  invo lved  in  h e a l t h  b e h a v i o r  

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

for  c h a n g i n g  2 or  m o r e  h e a l t h - r e l a t e d  b e h a v i o r s .  1 T h i s  is  t h e  

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

s e l f - d e t e r m i n a t i o n  t h e o r y  (SDT)2-4-based i n t e r v e n t i o n  for 

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

i n t e r a c t  to c a u s e  h e a r t  d i s e a s e .  5-s T o b a c c o  ki l l s  4 3 5 , 0 0 0  

A m e r i c a n s  a n n u a l l y .  9 T h e  Pub l i c  H e a l t h  Se rv ice  (PHS) 

G u i d e l i n e  Treating Tobacco Use a n d  D e p e n d e n c e  1° r e c o m -  

m e n d s  t h a t  p r a c t i t i o n e r s  p rov ide  5 to 10 m i n u t e s  c o u n s e l i n g  

a n d  re fe r ra l  for  i n t e n s i v e  t r e a t m e n t  (4 to 8 c o n t a c t s )  for  all  

wi l l ing  s m o k e r s .  

S e l f - d e t e r m i n a t i o n  t h e o r y  is  t h e  on ly  t h e o r y  o f  m o t i v a t i o n  

a n d  b e h a v i o r  c h a n g e  in  w h i c h  t h e  i m p o r t a n c e  of  p a t i e n t  

a u t o n o m y ,  i n c l u d i n g  m e t h o d s  for a s s e s s i n g  it, is  e m p h a s i z e d .  3 

S e l f - d e t e r m i n a t i o n  t h e o r y  p r o p o s e s  t h a t  p a t i e n t  a u t o n o m y  is  

e s s e n t i a l  for  m o t i v a t i n g  c h a n g e .  A u t o n o m y  invo lves  e x p e r i e n -  

c i n g  a s e n s e  of  cho ice  a s  o n e  b e h a v e s  in  a m a n n e r  c o n g r u e n t  

w i t h  o n e ' s  v a l u e s .  T h e o r i s t s  of  SDT s u g g e s t  t h a t  s u p p o r t i n g  

p a t i e n t  a u t o n o m y  b y  a c k n o w l e d g i n g  p a t i e n t  p e r s p e c t i v e s ,  

p r o v i d i n g  choice ,  s u p p o r t i n g  i n i t i a t i ons ,  a n d  p r o v i d i n g  

r e l e v a n t  i n f o r m a t i o n  wilt i n c r e a s e  a u t o n o m o u s  m o t i v a t i o n  ove r  

t ime .  

R e s e a r c h  h a s  l i n k e d  a u t o n o m o u s  m o t i v a t i o n  to m a i n -  

t a i n e d  w e i g h t  l o s s ,  u m e d i c a t i o n  a d h e r e n c e ,  12 r e d u c e d  

a d o l e s c e n t s '  t o b a c c o  u s e ,  13 a n d  d i a b e t i c  con t ro l .  14'15 T h u s ,  

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

b e h a v i o r s .  A p r e v i o u s  r a n d o m i z e d  t r ia l  o f  p h y s i c i a n s  p r o v i d i n g  

a b r i e f  i n t e r v e n t i o n  for t o b a c c o  a b s t i n e n c e  l i n k e d  a u t o n o m y  to 

l o n g - t e r m  a b s t i n e n c e  f r o m  tobacco ,  16 b u t  t h i s  l e s s  i n t e n s i v e  

i n t e r v e n t i o n  fai led to i n c r e a s e  p a t i e n t  a u t o n o m y  or  a b s t i n e n c e .  

A m o r e  i n t e n s i v e  i n t e r v e n t i o n  w a s  n e e d e d .  

S e l f - d e t e r m i n a t i o n  t h e o r y  a l so  p r o p o s e s  t h a t  p e r c e i v e d  

c o m p e t e n c e  is  n e c e s s a r y  for b e h a v i o r  c h a n g e .  Pe rce ived  c o m -  

p e t e n c e  is  s i m i l a r  to se l f -e f f icacy  17 a n d  r e p r e s e n t s  t h e  d eg ree  

to w h i c h  peop le  feel ab le  to a c h i e v e  d e s i r e d  o u t c o m e s .  

Pe rce ived  c o m p e t e n c e  p r e d i c t s  s m o k i n g  a n d  d i a b e t e s  o u t -  

c o m e s .  14-16 S u p p o r t i n g  p a t i e n t  a u t o n o m y  i n c r e a s e s  pe r ce i v ed  

c o m p e t e n c e  for c h a n g e ,  la, 16 T h e  p r o c e s s  o f  i n c r e a s i n g  a u t o n -  

o m y  a n d  pe r ce ived  c o m p e t e n c e  is  t e r m e d  " i n t e r n a l i z a t i o n "  

in  SDT. 3 

S m o k e r s  were  r e c r u i t e d  to a c e s s a t i o n - i n d u c t i o n  t r ia l  

a b o u t  i m p r o v i n g  s m o k e r s '  h e a l t h  w h e t h e r  o r  n o t  t h e y  w e r e  

r e a d y  to s top .  i s  T h e  i n t e r v e n t i o n  t e s t e d  w a s  b a s e d  o n  S DT a n d  

t h e  U S P H S  i n t e n s i v e  i n t e r v e n t i o n s . l ° ' 1 8  A p r e v i o u s  r e p o r t  

r e l a t ed  to t h i s  t r ia l  d e m o n s t r a t e d  g r e a t e r  6 - m o n t h  t o b a c c o  

a b s t i n e n c e  for t h e  i n t e r v e n t i o n  g r o u p .  19 T h e  h y p o t h e s e s  for  

t h i s  r e p o r t  were:  (1) s m o k e r s  r a n d o m i z e d  to t h e  SDT t o b a c c o  

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

t o b a c c o  18 m o n t h s  a f t e r  r a n d o m i z a t i o n  a n d  (2) for s m o k e r s  

w i t h  h y p e r l i p i d e m i a ,  SDT d i e t a r y  i n t e r v e n t i o n  p a t i e n t s  w o u l d  

h a v e  g r e a t e r  r e d u c t i o n  in  i n t a k e  of  p e r c e n t  ca lo r i e s  f r o m  fa t  

a n d  lower  l o w - d e n s i t y  l i p o p r o t e i n - c h o l e s t e r o l  (LDL-C) 18 

m o n t h s  a f t e r  r a n d o m i z a t i o n .  
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METHODS 

Study Design 

The s tudy  design, recru i tment ,  and  a detai led descr ip t ion  of 
the  in te rvent ion  were reported previously, ls'19 Eligible sub-  

j ec t s  were cur rent ly  smoking  5 or more  cigaret tes  per  day, were 
18 years  of age and  older, read  a n d  spoke  English,  h a d  no his-  

tory of a psychot ic  i l lness [depress ion and  anxiety were 
allowed), and  h a d  a m i n i m u m  life expectancy  of 18 mon ths .  
Subjec t s  were recrui ted  t h r o u g h  n e w s p a p e r  ads  a n d  s igns  in 
phys ic ian  offices to par t ic ipa te  in  a s t udy  a b o u t  smokers '  
hea l th .  Subjec ts  were paid $75.  Thir ty  pe rcen t  of pa t i en t s  were 
r andomly  ass igned  to c o m m u n i t y  care (CC) a n d  70% to in ten-  
sive tobacco t rea tment .  The protocol was  approved by  the  

Universi ty of Roches ter  H u m a n  Subjec t  Protect ion Program. 

Randomization 

The randomiza t ion  was  strat if ied by w h e t h e r  a d ie tary  inter-  
vent ion  was  indica ted  b a s e d  on the  Nat ional  Cholesterol  Edu-  
ca t ion Program's  (NCEP's) LDL-C goals. 2° Pa t ien ts  who were a t  
LDL-C goal were randomized  to tobacco in te rvent ion  or CC. 
Pa t ien ts  no t  a t  LDL-C goal were randomized  to {1) tobacco and  
dietary intervent ion,  (2) tobacco in te rven t ion  a n d  dietary CC, 
or (3) communi ty  care for b o t h  tobacco and  diet. The re su l t s  of 
a strat if ied p e r m u t a t e d  blocked randomiza t ion  were placed in 

n u m b e r e d  double-sea led  secur i ty  envelopes.  After ob ta in ing  

informed consent ,  r e sea rch  a s s i s t a n t s  expla ined the  in terven-  

t ion or CC condi t ion b a s e d  on  a s s ignmen t .  

Community Care Condition 

Pat ien ts  randomized  to CC completed ques t ionna i r e s  a n d  t h e n  

received the  National  Cancer  Ins t i tu te  booklet  "You Can  Qui t  
Smoking,"21 a copy of the i r  cholesterol  tes t  resul ts ,  the  Amer-  
ican Dietetic Associa t ion booklet  on  elevated cholesterol  '~l'he 
New Cholesterol  Countdown,"22 and  a list of active a rea  smok-  

ing cessa t ion  programs.  They were encouraged  to enroll  in a 
cessa t ion  p rogram and  to meet  wi th  the i r  physic ian.  

Intervention Condition 

In tervent ion  pa t i en t s  were given the  s ame  mater ia l s  and  en- 
cou ragemen t s  as  those  in CC. Par t i c ipan ts  a t  LDL-C goal were 
encouraged  to meet  a t  leas t  4 t imes  wi th  a counse lo r  in  pe r son  
du r ing  the  s u b s e q u e n t  6 m on t hs ,  a l t hough  te lephone  follow- 
up  was permit ted.  Par t ic ipants  wi th  elevated LDL-C were 
asked  to meet  4 t imes  wi th  a counse lo r  and  2 t imes  wi th  a 
dietician.  The pa t i en t s  were provided a choice of a s t udy  
phys ic ian  or the i r  own phys ic i an  to prescr ibe  medicat ions .  
There  was  no limit on  the  n u m b e r  of contacts ,  as  long as  they 
occur red  wi th in  the  6 - m o n t h  in te rven t ion  period. 

The counse lor  me t  wi th  the  pa t i en t  for 50 m i n u t e s  initially 
and  for 20 -minu t e  follow-up visits. Counse lors  were t ra ined  to 

s u p p o r t  pa t i en t s  in  mak ing  clear  and  a u t o n o m o u s  choices  

a b o u t  w h e t h e r  or no t  they wan ted  to s top smoking  or to change  

the i r  diet  to reduce  the i r  cholesterol .  Pa t ien ts  were informed if 
the i r  cholesterol  exceeded the  NCEP goals. 2° Counse lor  au-  
tonomy s u p p o r t  was  operat ional ized by  eliciting and  acknow- 
ledging pa t ien ts '  perspect ives  a b o u t  the i r  diet  and  tobacco use,  
providing in format ion  a b o u t  the  hea l th  r i sks  of elevated chol- 
esterol  and  smoking  a long with the  benef i ts  of change  in diet  
a n d  abs t i nence  from tobacco, suppor t ing  pa t ien ts '  initiatives, 

l ist ing effective opt ions  for those  wan t ing  to change,  a nd  min-  
imizing control l ing behav io r  by  the  counse lo r  [e.g., p re s su r ing  
pa t i en t s  to do w h a t  we say). Counse lors  asked  a b o u t  pa t ien ts '  

life strivings, and  how the i r  tobacco use  and  cu r r en t  d ie tary  
p a t t e r n s  e i the r  he lped  or interfered wi th  achieving the i r  striv- 

ings. Next, pa t ien ts '  10-year r i sks  for developing cardiovascu-  
lar  d isease  were reviewed, 23 and  pa t i en t s  were informed t h a t  

lowering the i r  cholesterol  a n d  s topp ing  smoking  could cu t  t h a t  
r isk by more t h a n  50% wi th in  12 mon ths .  24 Pat ients  were t h e n  

asked  if they wan ted  to make  a change  in the i r  diet, or s top 

smoking,  or both .  
Follow-up visi ts  for those  not  wan t ing  to stop smoking  or 

change  the i r  diet  involved counse lors  reviewing the  pa t ien ts '  
s tr ivings.  For  pa t i en t s  who wan ted  to stop, or a l ter  the i r  diet, 
counse lo rs  would s u p p o r t  the i r  competence  by  es tab l i sh ing  a 

p lan  for change,  reviewing, and  acknowledging any  a t t empt s  to 
change,  and  ref raming fai lures as  shor t  successes ,  m.25 

Baseline Assessments 

Pat ien ts  completed ques t ionna i res  (approximately 50 min-  
utes),  inc luding  demographic  information,  medical  history, 
smok ing  history,  the  Fagers t rom Addict ion Severity Scale 
(FAS 26 }, the  t r e a t m e n t  self-regulat ion ques t ionna i re  (TSRQ-S) 

for a u t o n o m o u s  motivat ion,  the  perceived competence  scale 
{PCS-S), a n d  the i r  i n t en t ion  to qui t  smoking  in the  next  30  

days. The TSRQ for diet  (TSRQ-D), and  Perceived Competence  

for Diet (PCS-D) were also assessed .  Low-density l ipoprotein- 
choles t rol  was  de te rmined  from the  m e a n  of 2 fas t ing s e r u m  
samples  d rawn  a week apa r t  before randomizat ion .  Blood 
p re s su re s  were recorded. I tems from the  previously val idated  
mot iva t ion  scales  11'14'16"27 were answered  on  7-point  Likert- 

type scales  a n d  can  b e e n  seen  a t  h t tp : / /www.psych . roches te r .  

e d u / S D T / m e a s u r e s / i n d e x . h t m l .  

Dietary Recalls 

Three  2 4 - h o u r  dietary recal ls  (2 weekdays  and  1 weekend  day) 
were collected a t  base l ine  and  a t  18 m o n t h s  us ing  the  Nutri-  

t ion Data  Sys tem for Research  (NDS-R), Version 4 .05_33 
(Nutri t ion Coordina t ing  Center,  Universi ty of Minnesota ,  
Minneapolis ,  MN). Telephone  die tary  recal ls  were conduc ted  
by  the  Pennsy lvan ia  Sta te  Universi ty Diet A s s e s s m e n t  Cente r  
(University Park, PA) u s i n g  a mul t ip le -pass  t echn ique  to facili- 
ta te  dietary recall  a n d  improve accuracy.  2s The 2 -d imens iona l  
(2D) Food Port ion Visual  (Nutrit ion Consu l t ing  Enterpr ises ,  
F ramingham,  MA) of cups ,  spoons ,  bowls and  var ious  s h a p e s  
a n d  th i cknes se s  were given to pa r t i c ipan t s  to es t imate  por t ion 
sizes. Nutr ient  da ta  were genera ted  a n d  s en t  to the  Universi ty 
of Roches ter  for analysis .  

One-Month Assessments 

A mai led  ques t ionna i re  a s se s sed  pa t i en t  percept ions  of the  

h e a l t h  care  cl imate (HCCQ, 15 items), par t icular ly  the  pract i -  
t ioner  a u t o n o m y  s u p p o r t  of pa t i en t  decisions.  19 Three  p h o n e  

calls were made  to non - r e sponden t s ,  and  t h e n  a second ques-  

t ionna i re  was  mailed. 

Six-Month Assessments 

A mailed ques t ionna i re  a s se s sed  a u t o n o m o u s  mot iva t ion  for 
tobacco abs t i nence  and  dietary change,  perceived competence  
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for tobacco abs t inence  and dietary change, and their  7-day 
point-prevalence tobacco abs t inence  at  6 mon ths  with the 

ques t ion  "Have you smoked a cigarette, even a puff  in the pas t  

7 days?" Those answer ing  "No" were ins t ruc ted  to have a blood 
sample  to verify their  reported abst inence.  Serum cotinine val- 
idated the point  prevalence report. 29 Six-month t rea tment  in- 

tensi ty  was  de termined  by adding the self-reported pat ient  
contact  t ime with heal th  care pract i t ioners  regarding tobacco 

or diet outs ide  the study,  to the  n u m b e r  of contact  minu tes  

with s tudy  practi t ioners.  

Eighteen-Month Outcomes 

As recommended  by the Society for Research on Nicotine and  
Tobacco, 3° the pr imary abs t inence  outcome reported is 

12-month prolonged abst inence.  This is defined as  self-report  

of not  smoking at  all in the pas t  12 mon ths  following a 2-week 

grace period from the end of the 6 -month  intervention. 
Pat ients  also reported the n u m b e r  of ser ious quit a t t empts  

they made  during the study, which smoking cessat ion medi- 

cat ions they used  and  for how many  days, and the n u m b e r  of 

days since their  last  cigarette. For pat ients  with elevated chol- 

esterol at  baseline,  2 fasting LDL-C samples  and 3-day dietary 

recalls were obtained.  

Statistical Methods 

The data  were analyzed us ing SPSS statist ical  software, al Au- 

tonomy suppor t  at  1 month,  change in au tonomous  motiv- 
ation, and  change  in perceived competence  were analyzed 
using t- tests and  analysis  of covariance (ANCOVA). A •2 test  

was  used  for the effect of the intervention on 12-month pro- 

longed tobacco abst inence.  Intent ion- to- t reat  analysis  was  

used. Subjects  lost to follow-up were a s s u m e d  to be smoking 

from the  point  of last  contact ,  and  the au tonomy and perceived 

competence  scores  were a s sumed  to be unchanged  from last  
measuremen t .  The effects of au tonomy support ,  change  in au- 

tonomous  motivation, change in perceived competence,  and 

t rea tment  intensity on 12-month prolonged tobacco abst i-  
nence  and medicat ion taking were tes ted using logistic regres- 

sion. Linear regression was  used  to tes t  these  effects on dietary 
change  and  LDL-C. 

A sample  size of 1,056 was  es t imated to have 80% power 
to detect  a 7% difference in the  6 -month  quit  rate  be tween the  

intensive intervention (15%) versus  the CC (8%) condit ion with 
a 2-sided a of 0.05. 

RESULTS 
Between J a n u a r y  2000 and  Ju ly  2002, 2,681 smokers  were 

screened for eligibility, and  2,037 (76%) were eligible and 

provided phone  consen t  for having 2 fast ing lipid profiles 

(FLP}. One t h o u s a n d  and  six (49%) of those  eligible came to 

an  initial appointment ,  provided full informed consent ,  

completed the basel ine quest ionnaires ,  and were randomized.  

Fifty-seven subjects  who did not  have FLPs drawn were 

excluded from considerat ion for the dietary study. The 

383 par t ic ipants  above LDL-C goal were randomized to 
diet intervention (N=174,  45.4%) or to diet CC (N=209,  

54.6%). 
The randomizat ion was  effective as  the groups  did not  

differ significantly on key demographic  character is t ics  (see 

Table 1). Compared with our  communi ty ,  our  s tudy  popula-  

tion had  a lower average household  income ($34,600 vs a 

county-wide 844,900) and fewer had  gradua ted  from college 

(26% vs 33% of those  over 24 years). During the 18 m o n t h s  

following randomizat ion,  78 individuals wi thdrew from the 

study, 6 died (no dea ths  were related to the study), and 285 

were lost to follow-up (see Fig. 1). 

Tobacco Abstinence and Motivational Outcomes 

The primary outcome of 12-month prolonged abs t inence  was  

significantly higher  in the intervent ion condit ion (6.2% vs 

2.4%, P= .01 ,  Number  Needed to Treat  [NNT]=26.3). The 

mean  days  since last  cigarette (37.30 vs 17.58, P----.01) and 

the longest  time not  smoking (59.05 vs 28.88 days,  P<.001)  
were greater  for the intervention group. The intensive treat-  

men t  pat ients  perceived greater  au tonomy suppor t  at  1 m o n t h  

(P<.001 by t-test), and  internalized greater  au tonomous  
motivation for cessa t ion  (P<.05 by ANCOVA), for taking 

Table I. Baseline Characteristics 

Characteristics Community Care Group Intensive Treatment All Range P-Value Cronbach's 
(n =292) Group (n=714) (n=1006) 

Sex (% female) 
Age 
Marital status (% married or living as married) 
Ethnicity (% white) 
Cigarettes per day 
Fagerstrom AS 

Baseline variables 
Intention to quit in 30 days (%) 
Autonomous motivation for cessation 
Autonomous motivation for medication taking 
Perceived competence 
Baseline LDL-C* (mg/dL) 
Baseline %* calories from fat 

67.0 62.9 63.9 - -  .22 - -  
44.8 45.7 45.5 18 to 82 .23 - -  
46.7 47.1 47.0 - -  .91 - -  
81.1 82.2 81.6 - -  .69 - -  
20.9 20.3 20.5 2 to 60 .43 - -  

5.0 5.0 5.0 0 to 1O .74 .63 

44.3 48.1 47.0 - -  .37 - -  
6.0 6.1 6.1 1.17 to 7.00 .12 .87 
5.2 5.3 5.3 l.O0 to 7.00 .40 .87 
4.3 4.4 4.4 1.00 to 7.00 .50 .90 

152.5 154.4 - -  30.00 to 258.5 .47 - -  
33.3 32.1 - -  13.52 to 50.82 .10 - -  

A factor analysis was conducted on the autonomous motivation and perceived competence items at both baseline and 1 -month. 
loaded cleanly on 2factors with Eigen values exceeding t .00. 
*Values are for diet intervention versus diet community care. 
AS, addiction severity. LDL, low-density lipoprotein. 

In each case, the items 
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292 
Allocated to Community Care 

and analyzed in intention to 
treat 

2681 
Patients screened for 

Eligibility 

1006 
Randomized to conditions 

I 

644 Ineligible to participate 

31 Smoked fewer than 5 c igaret tes  pe r  d a y  
514 History of psychotic illness 
62 Life expectancy of less than 18 months 
11 Did not speak English 
25 Leaving Rochester area  within 18 months 

1031 Did not attend scheduled appo in tmen t  

714 
Allocated to Intensive Treatment 
and analyzed in intention to treat 

250 
Active at 1 month 

I 
,l 

207 
Active at 6 months 

1 
201 

Active at 18 months 

I 
J 
"1 

j 2 4  Dropped out 
v 3 Died 

to follow-up 15 Lost 

J 4 Dropped out 
3 Died 

"1 41 Lost to follow-up 

I 
d 
q 

43 Lost to follow-up 

6 Lost to follow-up I 

616 
Active at 1 month 

I 

496 
Active at 6 months 

,1 
436 

Active at 18 months 

J 120 Lost to follow-up 
"1 

.I 60 Lost to follow-up "! 

FIGURE I. Smokers" Health Study recruitment and retention of participants. 

medications (P=.001), and greater perceived competence 
(P< .001) from baseline to 6 months (Table 2). 

Demographic variables, cigarettes per day, and addiction 
severity were excluded from the logistic regression model 
examining factors associated with 12-month prolonged absti- 

nence, as none significantly predicted the outcome. Absti- 
nence rates were the same for the smoking intervention alone 
compared with the smoking and diet intervention, so all smok- 
ing intervention patients were analyzed together. In addition to 
group assignment, 12-month abstinence was significantly pre- 



1 2 9 2  Williams et al., A Self-Determination Multiple R i s k  Intervention Trial ]GIM 

Table 2. Treatment and Motivational Outcomes 

Outcome Community Care Intensive Intervention Odds Confidence P- 
(N--292) (N----714) Ratio Interval Value 

12-month prolonged abst inence 2.4% 
Validated 6-month  PP {%) 6-month  PP (%) 4.1% 
Serious quit a t tempt by 6 mon ths  {%] 39.0% 
Used medication (%) 15.8% 
Days on medications 7.80 
6-month  treatment  intensity (minutes) 15.87 
l -month  autonomy support  5.66 
BL to 6M change in* au tonomous  motivation for cessation 6.12 
BL to 6M change in* au tonomous  motivation for medication 5.08 
taking 
BL to 6M change in* perceived competence 4.19 4.58 - -  - -  .001 

N=209  N =  174 
18-month LDL-C t 148.9 144.6 - -  - -  .05 
18-month % calories from fat* 33,2 33.3 - -  - -  .39 

6.2% 2.67 1.19, 6.01 .001 
11.8% 3.11 1.67. 5.79 .001 
49.7% 1.54 1.17, 2.04 .002 
30.8% 2.38 1.67, 3.39 .001 
29.90 - -  13.74, 30.47 .0Ol 

1 5 5 . 0 4  - -  - -  . O O  1 

6.12 - -  - -  .001 
6.22 - -  - -  .05 
5.38 - -  - -  .001 

*Values are estimated means in the 6-month variables controUing for baseline values. 
t Values are J'or diet intervention versus diet community care, and are means of the 18-month variables controlling for the baseline values. 
PP, point prevalence; BL, baseline; LDL. low-density lipoprotein; 6M, 6-month. 

d ic t ed  by:  1 - m o n t h  a u t o n o m y  s u p p o r t  (odds  ra t io  [OR] ----1.69; 

9 5 %  c o n f i d e n c e  in t e rva l  [CI]: 1.15,  2 .49) ,  c h a n g e  in  a u t o n o -  

m o u s  m o t i v a t i o n  for c e s s a t i o n  (OR----1.65; 9 5 %  CI: 1 .05,  2 .58) ,  

c h a n g e  in  pe rce ived  c o m p e t e n c e  (0R----2.89; 9 5 %  CI: 2 .13 ,  

3 .93) ,  a n d  t h e  d a y s  of  m e d i c a t i o n  u s e  in  6 m o n t h s  

( O R = I . 0 1 ;  9 5 %  CI: 1 .010 ,  1.012).  C h a n g e  in  a u t o n o m o u s  

m o t i v a t i o n  for t a k i n g  m e d i c a t i o n s  f r o m  b a s e l i n e  to 1 m o n t h  

p r e d i c t e d  1 2 - m o n t h  a b s t i n e n c e  (0R----1.39; 9 5 %  CI: 1 .07,  

1.82), b u t  c h a n g e  to 6 m o n t h s  d id  not .  T a b l e  3 d i s p l a y s  s im i -  

la r  o u t c o m e s  for t h e  logis t ic  r e g r e s s i o n  a n a l y s i s  of  t h e  s u b -  

g r o u p  of  5 2 8  p a t i e n t s  w h o  did n o t  w a n t  to q u i t  s m o k i n g  a t  

b a s e l i n e .  T h u s ,  e a c h  c o n s t r u c t  in  t h e  s e l f - d e t e r m i n a t i o n  m o d e l  

c o n s i s t e n t l y  p r e d i c t e d  p r o l o n g e d  a b s t i n e n c e .  

Diet and Diet-Specific Motivational Outcomes 

T h e r e  w a s  n o  d i f f e rence  in  c h a n g e  in  p e r c e n t  ca lo r i e s  f r om fa t  

f r o m  b a s e l i n e  to 18 m o n t h s  b e t w e e n  t h e  g r o u p s  ( + 0 . 9 2 %  v s  

+ 0 . 1 7 % ,  P = . 3 9 ) .  However ,  r e d u c t i o n  in  LDL-C f r o m  b a s e l i n e  

to 18 m o n t h s  w a s  s ign i f i can t ly  g r e a t e r  in  t h e  i n t e r v e n t i o n  

c o m p a r e d  w i t h  CC g r o u p  ( -8 .9  v s  - 4 . 1  m g / d L ;  P = . 0 5 ) .  

T h e r e  w a s  n o  effect  of  t h e  d ie t  i n t e r v e n t i o n  o n  t h e  mo t iv -  

a t i o n  v a r i a b l e s ,  a n d  t h u s  t h e  i n t e r v e n t i o n  a n d  CC g r o u p s  were  

c o m b i n e d  for f u r t h e r  a n a l y s e s .  L i n e a r  r e g r e s s i o n  a n a l y s e s  re-  

v e a l e d  a m a r g i n a l l y  s i g n i f i c a n t  effect  of  a u t o n o m y  s u p p o r t  o n  

c h a n g e  in  p e r c e n t  ca lo r i e s  f r o m  fa t  f r o m  b a s e l i n e  to 18 m o n t h s  

(P= ,09 ) ,  a n d  c h a n g e  in  a u t o n o m o u s  m o t i v a t i o n  for d ie t  f r o m  

b a s e l i n e  to 6 m o n t h s  n e g a t i v e l y  p r e d i c t e d  c h a n g e  in  p e r c e n t  

ca lo r i e s  f r o m  fa t  f r o m  b a s e l i n e  to 18 m o n t h s  ( ~ = - 0 . 1 8 ,  

P <  .05). C h a n g e  in  pe rce ived  c o m p e t e n c e  for d i e t a r y  c h a n g e  

d id  n o t  p r e d i c t  c h a n g e  in  t h e  p e r c e n t  ca lo r i e s  f r o m  fa t  (P----. 19). 

T h e r e  w a s  n o  p red ic t ive  effect  of  a u t o n o m y  s u p p o r t  ( P = .  18), 

c h a n g e  in  a u t o n o m o u s  m o t i v a t i o n  (P----.29), or  c h a n g e  in  p e r -  

ce ived  c o m p e t e n c e  (P----.13) o n  1 8 - m o n t h  c h a n g e  in  LDL-C. 

T h u s ,  on ly  c h a n g e  in  a u t o n o m o u s  m o t i v a t i o n  for d ie t  p r e d i c t e d  

r e d u c t i o n  in  p e r c e n t  ca lo r i e s  f r om fa t  (Table 2). 

Treatment Intensity, Motivation, and Outcomes 

T r e a t m e n t  i n t e n s i t y  (in m i n u t e s )  w a s  s i g n i f i c a n t l y  d i f f e r en t  

b e t w e e n  c o n d i t i o n s  a t  6 m o n t h s  (155 .04  v s  15 .87  m i n u t e s ,  

P < . 0 1 ) .  L i n e a r  r e g r e s s i o n  a n a l y s e s  r evea l ed  t h a t  6 - m o n t h  

t r e a t m e n t  i n t e n s i t y  s i gn i f i c an t l y  p r e d i c t e d  1 - m o n t h  a u t o n o m y  

s u p p o r t  ( ~ = 0 . 2 6 ,  P < . 0 1 ) ,  a s  well  a s  b a s e l i n e  to 6 - m o n t h  

c h a n g e  in  a u t o n o m o u s  r e a s o n s  for t a k i n g  m e d i c a t i o n s  

(13=0.15, P < . 0 1 ) ,  c h a n g e  in  a u t o n o m o u s  r e a s o n s  for c e s s a -  

t ion  (13=0.07, P < . 0 1 )  a n d  pe rce ived  c o m p e t e n c e  ( [3=0.19,  

P <  .01). S i x - m o n t h  t r e a t m e n t  i n t e n s i t y  a l so  s i g n i f i c a n t l y  pre -  

d i c t ed  1 2 - m o n t h  p r o l o n g e d  t o b a c c o  a b s t i n e n c e  ( O R = I . 0 1 ;  

Table 3. Treatment and Motivational Outcomes for Those Who Did Not Want to Quit (N----528) 

Community Intensive Odds Confidence P-Value 
Care Intervention Ratio Interval 

1 2 - m o n t h  prolonged abst inence 0.6% 
Validated 6-month  PP (%) 3.7% 
Serious quit a t tempt {%} 32.3% 
Used medication (%) 9.9% 
Days on medications 3.75 
1-month autonomy support  5.63 
BL to 6M change in* au tonomous  motivation for cessation 5.89 
BL to 6M change in* au tonomous  motivation for medication taking 4.73 
BL to 6M change in* perceived competence 3.73 

5.2% 8.74 1.16, 65.82 .012 
9.8% 2.81 1.16, 6.81 .02 

46.9% 1.85 1.25, 2.73 .002 
29.7% 3.83 2 .18 .6 .72  .001 
27.83 - -  13 .71.34.44 .001 

6.11 - -  - -  .001 
6.01 - -  - -  .12 
5.15 - -  - -  .002 
4.22 - -  - -  .001 

*Values are estimated means for 6-month variables controlling for baseline values. 
PP, point prevalence; BL. baseline; LDL. low-density lipoprotein; 6M. 6-month. 
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95% CI: 1.003, 1.007), b u t  did no t  predict  1 8 - m o n t h  reduc t ion  

in LCL-C from base l ine  (P=.42).  

DISCUSSION/CONCLUSIONS 
This  s t u d y  d e m o n s t r a t e d  t h a t  a n  in tens ive  SDT-based  inter-  

ven t ion  for s m o k e r s  w a s  effective in inc reas ing  prolonged 

abs t i nence  from tobacco a n d  r educ ing  LDL cholesterol  for 

s m o k e r s  with elevated cholesterol,  c o m p a r e d  with CC. This  

in tervent ion is the  first to yield a m e a s u r a b l e  inc rease  in pa- 

t ient  percept ion of a u t o n o m y  suppor t ,  pa t i en t  a u t o n o m y  for 

medica t ion  u s e  a n d  tobacco abs t inence ,  a n d  perceived com- 

petence,  t h u s  d e m o n s t r a t i n g  t h a t  the  in tervent ion  facilitated 

in ternal iza t ion  of motivat ion.  These  tobacco mot ivat ion a n d  

ou tcome  effects resu l t ed  from inc reased  t r e a t m e n t  in tens i ty  

(minu tes  of contact).  The trial is also i m p o r t a n t  b e c a u s e  

s m o k e r s  not  ready  to qui t  were mot iva ted  to r e m a i n  a b s t i n e n t  
over 12 m o n t h s .  32'33 

The diet in tervent ion w a s  no t  effective in r educ ing  dietary 

in take  of pe rcen t  calorics f rom fat, b u t  c h a n g e  in a u t o n o m o u s  

mot ivat ion did explain c h a n g e  in pe rcen t  calories of fat. While 

LDL-C w a s  reduced  in the  dietary in tervent ion  group,  the  mo- 

t ivation med ia to r s  for dietary c h a n g e  were not  c h a n g e d  by the  

intervent ion.  Low-densi ty l ipoprotein-cholesterol  m a y  have  

been  lowered by a n  a l te rna te  mot iva t ion  p a t h w a y  (e.g., for 

u s i n g  cholesterol  medicat ions) ,  a n d  th is  deserves  fu r the r  

s tudy .  

Pract i t ioners  are b o u n d  by biomedical  e thics  a4 a n d  prin-  

ciples of p ro fess iona l i sm 35 to s u p p o r t  pa t i en t  a u t o n o m y  by 

fully informing pa t i en t s  regard ing  thei r  p rognos is  a n d  their  

opt ions  for t r ea tment .  36 This  se l f -de te rmina t ion  in tervent ion 

was  focused  on s u p p o r t i n g  pa t i en t s  in m a k i n g  a n  informed 

choice a b o u t  w h e t h e r  or not  they  w a n t e d  to s top smoking ,  a n d  

if indicated,  to lower thei r  cholesterol,  in par t  by eliciting the  

in tervent ion  pa t i en t s '  b roader  va lues  a n d  in forming  t h e m  of a n  

i m p o r t a n t  r isk (10-year r i sk  of CAD). The  r e su l t s  show t h a t  

in tervent ion pa t i en t s  b e c a m e  more  mot iva ted  to a b s t a i n  from 

tobacco, t h a t  a l m o s t  twice a s  m a n y  people chose  to take  med-  

icat ions,  a n d  t h a t  more  t h a n  twice as  m a n y  were s u c c e s s f u l  in 

achieving prolonged abs t inence .  T h u s ,  it provides  a b e n c h -  

m a r k  by wh ich  informed decis ion m a k i n g  c a n  be m e a s -  
ured.  36,37 

Pr imary  care  prac t i t ioners  (PCPs) u s u a l l y  do no t  provide 

th i s  in tens i ty  of t r e a t m e n t  d u e  to t ime cons t ra in t s .  However, 

PCPs could r easonab ly  provide the  13 m i n u t e s  of phys i c i an  

counse l ing  t h a t  pa t i en t s  received in th i s  in tervent ion  a long 

wi th  referral for behavioral  counse l ing  a s  r e c o m m e n d e d  by the  

USPHS. re.as The  effect of th is  in tervent ion  w a s  modes t ,  yet  a n  

NNT of 26 is clinically i m p o r t a n t  b e c a u s e  s m o k e r s  who a b s t a i n  

for 12 m o n t h s  are not  as  likely to relapse.  39 Tobacco interven-  

t ions  are clinically i m p o r t a n t  relative to m a n y  o ther  p r imary  

care  in tervent ions ,  4°'41 b e c a u s e  of the  s u b s t a n t i a l  hea l th  

benef i t  a s soc ia ted  with prolonged abs t inence .  42 

The  l imi ta t ions  of th is  s t u d y  are t h a t  the  abso lu te  effect of 

the  tobacco a n d  cholesterol  in tervent ion  w a s  modes t .  The  u s e  

of a CC c o m p a r i s o n  g roup  p rec ludes  u s  f rom de t e rmin ing  

w h i c h  of the  e l emen t s  of the  in tervent ion  beyond  t r e a t m e n t  

in tens i ty  accoun ted  for the  c h a n g e s  in mot ivat ion a n d  h e a l t h  

ou tcomes ,  Fur the rmore ,  the  r e s u l t s  c a n n o t  be generalized to 

the  popula t ion  of pa t i en t s  with severe m e n t a l  i l lness  for w h o m  

tobacco dependence  is devas ta t ing .  43 

In s u m m a r y ,  a n  in tens ive  clinical intervention,  b a s e d  on 

the  USPHS Guidel ine for Trea t ing  Tobacco Dependence  and  

SDT, works  in pa r t  b e c a u s e  it facili tates in ternal iza t ion of au -  

t o n o m o u s  a n d  perceived competence  for s topp ing  smoking .  

A u t o n o m o u s  mot ivat ion a n d  perceived competence  are 2 of the  

psychological  var iables  t h a t  r e su l t  f rom the counse l ing  and  

behaviora l  t he rap ies  found  by the  Public Heal th  Service meta -  

ana lys i s  to r esu l t  in h igher  a b s t i n e n c e  rates .  ~0 The SDT inter-  

vent ion  in tegra ted  with r e c o m m e n d a t i o n s  from the National  

Cholesterol  Educa t ion  Program 2° also resu l ted  in a lowering of 

LDL-C for t hose  s m o k e r s  with elevated cholesterol.  Placing pa-  

t ient  n e e d s  for a u t o n o m y  a n d  compe tence  a t  the  center  of the  

the rapeu t i c  focus  facili tates the  n a t u r a l  p rocess  of in ternal-  

ization which,  in tu rn ,  is likely to improve hea l th  ou tcomes .  
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