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Smoking Ces sa tion with Nic o tine Re place ment Ther apy among Health Care Workers:
Ran dom ized Dou ble-blind Study
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Aim. To as sess the smok ing prev a lence and ef fi cacy of nic o tine re place ment ther apy on the quit ting rate af ter 3 weeks
of ther apy and af ter 1- and 5-year fol low-up among health care work ers with a smok ing habit in Split, Croatia.

Methods. Among 311 hos pi tal health pro fes sion als in cluded in the study, there were 112 (36%) smok ers; 44 (39%) of
them were phy si cians and 68 (61%) nurses. In a ran dom ized dou ble-blind study, 112 smok ers were di vided in 2
groups, ap ply ing daily ei ther a trans derm al nic o tine sys tem (TNS) or pla cebo patch over 3 weeks. Ab sti nence was eval -
u ated via ques tion naire and on the ba sis of car bon mon ox ide con cen tra tion mea sured in the ex haled breath.

Re sults. The ab sti nence rates af ter the 3-week in ter ven tion pe riod were 39% in the TNS group and al most 20% in the
con trol group (chi-square test, p=0.038). Af ter one year, these rates de clined to 23% and 16%, re spec tively
(p=0.476), and con verged to 18% and 14% (p=0.797), re spec tively, at 5-year fol low-up.

Con clu sions. Short-term TNS treat ment is ef fec tive in smok ing ces sa tion, al though the ef fects steadily wane over time
and the re lapse rate is high. Con tin u ous, struc tured, and com pos ite ef forts are needed for the maintenance of the
non-smok ing be hav ior.
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To bacco use, no ta bly cig a rette smok ing, is the
lead ing cause of an ar ray of pre vent able dis eases. It is
es ti mated that some 30-40% of world adult pop u la -
tion smoke and the sit u a tion is par tic u larly alarm ing
in ad o les cents (1). Health pro fes sion als are not much
better in this re spect, al though the op po site would be
ex pected: it is es ti mated that over 30% of the Cro atian 
phy si cians are cur rent smok ers (1). Sim i lar sit u a tion
can be found in other coun tries (2). Among hos pi tal
health care work ers in It aly, 23.7% male phy si cians,
27.5% fe male phy si cians, and 36.1% nurses smoke
(2). Some 40% of the Ital ian gen eral prac ti tio ners and
about 45% of their Span ish col leagues also smoke (2). 
Health care pro fes sion als are im por tant opin ion lead -
ers in the com mu nity and their be hav ior more than
their words has a sig nif i cant im pact on the life style of
their pa tients. It is there fore dis cour ag ing to learn that
so many doc tors and nurses still smoke. Nev er the less, 
re cent data from Croatia (3) are quite en cour ag ing:
only 13% of the Cro atian Med i cal As so ci a tion mem -
bers are cur rent and 28% for mer smok ers, and 59%
have never smoked.

Par tic u larly im por tant is the no tion that smok ing
ces sa tion is as so ci ated with un equiv o cal ben e fits, and 

that these gains be gin to ac crue rap idly. Thus, within
20 min utes of the last cig a rette, the acute ef fects of
nic o tine be gin to wear off, and heart rate, blood pres -
sure, and body tem per a ture re turn to nor mal. Re spi ra -
tory func tion im proves within 3 days, and breath ing
be comes eas ier. An im prove ment in cir cu la tory func -
tion oc curs within 3 months, and lung ca pac ity may
in crease as much as 30% (4). Within 1-2 years, the ex -
cess risk of cor o nary events in for mer smok ers de -
clines by about 50% as com pared with peo ple who
con tinue to smoke, and be gins to ap proach that of
never-smok ers, as re cently shown in the large, mul ti -
na tional INTER-HEART study (5).

Nic o tine is a highly ad dic tive sub stance, and
smo k ing ces sa tion is a chal leng ing un der tak ing for in -
di vid u als of all ages. In gen eral, the ap proach to
smok ing ces sa tion fol lows the “4 A model” (6):

Ask about to bacco use at ev ery pa tient con tact,

Advise all smok ers to quit,

Assist quit ting at tempts (self-help ma te ri als, cou -
seling, nicotine re place ment ther apy, and other drug
in ter ven tions), and

Arrange for ap pro pri ate fol low-up.
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Al though ces sa tion rates based on phy si cian’s
ad vice alone are quite low, fail ure to ad vise pa tients
to quit still rep re sents an im por tant missed op por tu -
nity, which can be ex tremely cost-ef fec tive and valu -
able for the pa tients who de cide to quit (7). Se lected
sub groups, such as pa tients with a re cent myo car dial
in farc tion, are of ten highly mo ti vated to stop smok ing
and for them di rect coun sel ing may be par tic u larly
help ful. Well-or ga nized and ad e quately struc tured
weekly non-smok ing schools (7-9), con cep tu al ized in 
the 1970s, and func tion ing in Croatia since 1988 in
Zagreb and since 1995 in Split, achieve re as sur ing re -
sults in ur ban pop u la tions (20-30% quit ting rates af ter 
6 months).

Among sev eral phar ma co logic op tions en hanc -
ing these be hav ioral in ter ven tions, just a few are gen -
er ally ac cepted. The most im por tant are the var i ous
modes of nic o tine re place ment ther apy, such as nic o -
tine patches (trans derm al nic o tine de liv ery sys tems),
nic o tine gums, nic o tine na sal sprays or nic o tine in hal -
ers, and non-nic o tine in ter ven tions, par tic u larly with
bupropion. Based on the data pooled from ran dom -
ized clin i cal tri als, the net ef fi cacy of var i ous smok ing
ces sa tion strat e gies over sev eral months is en cour ag -
ing (8,9). For ex am ple, in com par i son with pla cebo,
the quit rates in crease 2.6-fold with nic o tine patches
af ter 6 months, 2.2-fold with na sal sprays, 2.1-fold
with in hal ers, and about 1.6-fold with bupropion
(8,9). In most stud ies, the ces sa tion rates in the con trol 
arm ranged from 5% to 20%.

Nic o tine re place ment ther apy is cur rently the
most stud ied and most widely used phar ma co log i cal
ap proach to smok ing ces sa tion (9). The sub stance at -
tenu ates the with drawal symp toms and there is no ex -
po sure to tar and car bon mon ox ide, which heavily
con trib ute to the mor bid ity and mor tal ity risk. Start ing 
on any nic o tine re place ment ther apy, pa tients must
stop smok ing im me di ately, be highly mo ti vated, and
sup ported by their healthcare pro vid ers. There are
rare risks of nic o tine tox ic ity with con com i tant smok -
ing or an over dose of nic o tine re place ment ther apy
(man i fested by nau sea, ab dom i nal pain, vom it ing, di -
ar rhea, flush ing, diaphoresis, diz zi ness, con fu sion,
and/or pal pi ta tions), or of a with drawal syn drome
with nic o tine underdose (sim i lar signs and symp toms
on top of crav ing, rest less ness, ir ri ta bil ity, sleep dis -
tur bances, im paired con cen tra tion, and/or in creased
ap pe tite with weight gain) (9). The pos si bil ity of pre -
cip i tat ing an acute cor o nary event by ini ti at ing nic o -
tine re place ment ther apy in per sons with a pre-ex ist -
ing con di tion may cause some con cern. Re cent stud -
ies have in di cated that such ther apy is gen er ally safe
(10,11). Nev er the less, it should not be started around
the time of an acute myo car dial in farc tion, cor o nary
ar tery sur gi cal pro ce dures, or cor o nary angioplasty.

Trans derm al nic o tine sys tems, or nic o tine pat ch -
es, are the most pop u lar for mu la tions of nic o tine re -
place ment ther apy. The patches are gen er ally ap plied 
over 24 h and then sub sti tuted, de liv er ing ei ther 20-
 25 mg of nic o tine per 24 h (30 cm2 of ac tive area),
13-15 mg/24 h (20 cm2), or 7-8 mg/24 h (10 cm2). The
higher dos age is mostly rec om mended for the first 4
weeks of nic o tine re place ment ther apy, fol lowed by 2 
weeks of each lower dose prep a ra tion (6,8-10). We

have re cently shown that a short-term trans derm al
nic o tine sys tem treat ment of 3 weeks is as ef fec tive as
a lon ger one (6 weeks): the dos age in the pres ent trial
was de signed ac cord ingly (12).

In ad di tion to the as sess ment of the smok ing sta -
tus in a seg ment of Cro atian health pro fes sion als, the
aim of this study was to eval u ate the ef fi cacy of nic o -
tine re place ment ther apy in the form of trans derm al
nic o tine sys tem in a sub set of smok ing med i cal work -
ers, and de ter mine the sta bil ity of an ini tially achi -
eved ab sti nence rate over time (13-15).

Parcipants and Methods

We polled 320 health pro fes sion als in one of the Split Uni -
ver sity Hos pi tal fa cil i ties, and 311 (97.2% re sponse rate) re turned 
the ques tion naires about their smok ing hab its. There were 207
(66.6%) women and 104 (33.4%) men among the re spon dents,
of which 119 (38.3%) were phy si cians (91 or 76.5% men, and
28 or 23.5% women), and 192 (61.7%) nurses (178 or 92.7%
women, 14 or 7.3% men).

Out of 311 re spon dents, 112 (36.0%) were cur rent smok -
ers, ie, light ing at least one cig a rette per day. Out of those 112
smok ers, 44 were phy si cians (39.3%) and 68 were nurses
(60.7%). There were no re mark able dif fer ences be tween the var i -
ous sub sets of these in di vid u als: 38 out of 104 (36.5%) men and
74 out of 207 (35.7%) women among health work ers were
smok ers; or 44 out of 119 (37.0%) phy si cians and 65 out of 192
(33.9%) nurses. The most fre quent an swers to a mod i fied
Fagerström ques tion naire (13) in di cated their de gree of nic o tine
de pend ence (Ta ble 1).

Sub se quently, 112 re spon dents were in di vid u ally ap -
proached; all of them have ful filled the in clu sion cri te ria for this
trial (age over 18 years, smok ing for at least 12 months, and de ci -
sion to quit) and none the ex clu sion cri te ria (preg nant or lac tat ing 
women, other drug de pend ence, ma jor psy chi at ric dis or ders,
and skin pa thol ogy in ter fer ing with patch place ment). We ex -
plained them the study de tails, po ten tial ben e fits, and pos si ble
trans derm al nic o tine sys tem side-ef fects, such as skin ir ri ta tion or
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Ta ble 1. Nic o tine de pend ence fea tures of smok ers (n=112)
among health care pro fes sion als in cluded in the study

Feature*
Percent

of participants

Strong desire to quit 67.5
Already tried to quit 51.8
Friends are smoking 91.1
Fagerström score £ 6 points (slight dependence) 74.1
Fagerström score > 6 points (strong dependence) 25.9
Average nicotine content per cigarette 0.6-1.1 mg 81.3
Always inhaling the smoke 74.1
Smoking mostly in the afternoon 50.9
First morning lighting within 30 min of awakening  5.7
Morning cigarette is the most missing 50.9
Smoking 16-25 cigarettes per day 48.2
No abstinence problems in prohibited areas 75.9
Not smoking while ill 88.4
*Ac cord ing to med i cal his tory or Fagerström score (13).

Ta ble 2. De mo graphic and smok ing char ac ter is tics of trans -
derm al nic o tine sys tem (TNS) and pla cebo group

Group

Feature TNS placebo

No. of participants 56 56
Women/men ratio 37/19 37/19
Age in years (mean±SD) 34.4±4.7 33.8±4.4
Cigarettes/24 h (mean±SD) 24.1±5.8 22.5±5.7
Nicotine content per cigarette (mean±SD)  0.8±0.2  0.7±0.2
Smoking years (mean±SD) 16.4±4.7 16.5±4.1
Attempts at quitting (mean±SD)  2.3±2.2  2.3±1.6
Level of dependence (mean±SD)*  6.8±1.5  6.9±1.1
*Ac cord ing to Fagerström ques tion naire (13).



in som nia. To our sur prise, all smok ers vol un teered to take part in
this ran dom ized dou ble-blind trial, which was ap proved by the
hos pi tal’s Eth i cal Com mit tee. The dif fer ences be tween the study
groups in their main char ac ter is tics were min i mal and sta tis ti cally 
not sig nif i cant (Ta ble 2).

At the be gin ning of the study, each par tic i pant signed an in -
formed con sent form, filled out the ques tion naire on smok ing
hab its, and blew in a de vice mea sur ing car bon mon ox ide con -
tent in the ex haled air (Ecolyser Model EC 50-DMP, Bed ford
Tech ni cal In stru ments, Kent, UK). Af ter that, each examinee re -
ceived a presealed en ve lope, la beled af ter ran dom num ber ing,
which con tained ei ther 8 trans derm al nic o tine sys tem patches or
match ing pla cebo stick ers. Each ac tive, self-ad he sive, five-layer
patch de liv ered nic o tine at a rate of about 0.7 mg per cm2 per 24
h. There were 3 dif fer ent patch sizes (30, 20, and 10 cm2). The
pla cebo patches were of the same size and ap pear ance; all study
for mu la tions were pre pared by Novartis (at that time Ciba-Geigy,
Basle, Swit zer land). Ac cord ing to the pre sumed level of de pend -
ence, “heavy” smok ers (³20 cig a rettes per day) re ceived large, 30 
cm2 patches; “me dium” smok ers (10-19 cig a rettes per day) re -
ceived me dium, 20 cm2 patches, and the “light” smok ers (£10
cig a rettes per day) re ceived small, 10 cm2 patches. The pa tients
were in structed to ap ply a sin gle patch each morn ing to non-
 hairy, clean, and dry skin on the trunk or up per arm; re move it
the next morn ing; and ap ply a new one. To avoid skin ir ri ta tion, it 
was rec om mended that the same skin site should not be used for
at least 7 days. The fol low-up vis its were set af ter 7, 14, and 21
days, on the same week days. The sub jects were ex pected to re -
turn one spare patch at each visit, and re ceive an other en ve lope
with the same code num ber. Af ter this ini tial phase of the study,
the pa tients were seen again af ter 12 months and af ter 5 years
(Fig. 1). At each visit, gen eral well-be ing, un to ward ef fects, and
smok ing sta tus were re corded. Ab sti nence was as sessed in two
ways: an a lyz ing the an swers to the ques tion naire (quit ters: £1
Fagerström point and £3 cig a rettes per week; and non quit ters >1 
Fagerström point, >3 cig a rettes per week) and mea sur ing car bon
mon ox ide con tent in the ex haled breath (quit ters: <11 ppm CO,
and non-quit ters: ³11 ppm CO).

The re sults were tab u lated and sta tis ti cally eval u ated by use 
of two-tailed t-test with the Bonferroni ad just ment, 2x2 chi-square 
test with the Yates’ cor rec tion, and the Mann-Whit ney U test for
nonparametric dis tri bu tions (e.g., cig a rette con sump tion); p<
0.05 was con sid ered sta tis ti cally sig nif i cant. Be cause of the in ten -
tion-to-treat de sign, all the drop-outs were as sumed to be fail ures
(smok ers) and eval u ated ac cord ingly.

Re sults

The smok ing prev a lence among health pro fes -
sion als at the be gin ning of this study (spring 1997)
was 36%, sim i lar for both phy si cians (37.0%) and
nurses (33.9%).

From 112 par tic i pants in the trial, there were
only 5 drop-outs (4.5%), all due to non-com pli ance: 2 
in the trans derm al nic o tine sys tem and 3 in the pla -
cebo arm (Fig. 1). These in di vid u als were con sid ered
non-quit ters. The ob served and/or re ported side-ef -
fects were min i mal: tran sient red ness with itch ing at
the patch site in 4 trans derm al nic o tine sys tem and 1

pla cebo sub ject, and sleep ing dis tur bances in 5 trans -
derm al nic o tine sys tem and 2 pla cebo sub jects.

The num ber of cig a rettes smoked per day and the 
car bon mon ox ide lev els in the ex haled breath were
re corded at the be gin ning of this in ves ti ga tion, dur ing
the 3-week in ter ven tion, and dur ing the fol low-up
(Ta ble 3). The start ing dif fer ences be tween the groups
were not sig nif i cant. A rad i cal de crease in both the
num ber of cig a rettes and car bon mon ox ide con tent in 
the ex haled air was ob served im me di ately (ie, af ter
the first week) and was main tained at ap prox i mately
the same level to the end of the in ter ven tion pe riod (3
weeks). At that time the amount of con sumed cig a -
rettes, com pared with base line, de creased by 74.7%
in the trans derm al nic o tine sys tem, and by 50.7% in
the con trol group, whereas the CO con tent in the ex -
haled air di min ished by 61.3% in the trans derm al nic -
o tine sys tem, and by 37.4% in the con trol group. At

221

Glavaš et al: Nicotine Patches and Long-term Smoking Cessation Croat Med J 2003;44:219-224

1st week

2nd week

3rd week

1st year

5th year

2 drop-outs

Polled health workers
(n=320)

Respondents
(n=311)

Smokers
(n=112)

Non-smokers
(n=199)

Placebo
group

(n=56)

Transdermal
nicotine system group

(n=56)

Randomization

n=56

n=55

n=54

n=54 n=53

n=53

n=54

n=56

1 drop-out

1 drop-out 1 drop-out

Completed
n=54

Completed
n=53

Fig ure 1. Par tic i pant flow through the study.

Ta ble 3. Daily cig a rette con sump tion and CO con cen tra tion in ex haled breath in trans derm al nic o tine sys tem (TNS) and pla cebo 
group

Cigarettes per day (mean±SD) CO (ppm; mean±SD)

Trial point TNS placebo p* TNS placebo p*

At entry 24.1±5.8 22.5±5.7 0.160 34.1±3.2 32.6±4.1 0.070
After 1 week  5.1±6.3  9.9±8.2 <0.001 12.1±7.4 18.2±9.9 0.002
After 2 weeks  5.7±6.3 10.9±7.9 <0.001 13.2±8.0 20.0±9.6 <0.001
After 3 weeks  6.1±6.2 11.1±8.0 <0.001 13.8±8.1 20.4±9.3 <0.001
After 12 months  9.8±7.3 14.5±10.2 0.006 18.5±8.7 26.1±11.2 <0.001
After 5 years 10.5±7.1 14.7±10.4 0.015 19.7±8.9 28.3±12.0 <0.001
*Mann-Whit ney U-test.



the end of the study, 5 years af ter the in ter ven tion, the
re ported num ber of con sumed cig a rettes was still sig -
nif i cantly lower in both groups (a de crease vs base -
line by 56.4% in the trans derm al nic o tine sys tem and
by 34.7% in the con trol group); the same was true for
the car bon mon ox ide con cen tra tion (a de crease by
42.2% in the trans derm al nic o tine sys tem and by
13.2% in the pla cebo group). The ini tial quit ting rate
among the sub jects treated with trans derm al nic o tine
sys tem was quite high, 50%, or ex actly two-fold
greater than that in the pla cebo arm (Ta ble 4). Over
the next two weeks, a small de cline was ob served in
both groups. At the end of the trans derm al nic o tine
sys tem/pla cebo in ter ven tion, the ab sti nence rate in
the nic o tine re place ment arm was again two-fold
greater than that in the con trol group (39.3% vs
19.6%). The de cline in the ab sti nence rate over the
next few months may be in ferred from the re sults at
the end of the first year (23.2% vs 16.1% ab stain ers;
p=0.476). The same trend con tin ued over the fol low -
ing years as well (Fig. 2): af ter 5 years, there were just
18 (16.1%) “per ma nent” quit ters out of the ini tial 112
smok ers, a lit tle bit more of them among the trans -
derm al nic o tine sys tem pa tients (17.8%) than among
the con trols (14.3%; p=0.797). This ab so lute dif fer -
ence of just 3.5% was equally dis trib uted across the
sub groups: there were 8 ab stain ers among men (4 in
each study group) and 10 among women (6 in the
trans derm al nic o tine sys tem and 4 in the con trol
group); or 9 doc tors and 9 nurses, 5 in the trans derm al 
nic o tine sys tem and 4 in the pla cebo group each.

Dis cus sion

The aim of this study was to see how ef fec tive
and how last ing a par tic u lar in ter ven tion with nic o -
tine re place ment ther apy was in the form of trans -
derm al nic o tine sys tem among health pro fes sion als.
Our re sults over the first three weeks of trans derm al
nic o tine sys tem ac tive treat ment were com pa ra ble
with, if not better than those from a meta-anal y sis (16)
or other re cently pub lished re ports (17-20). For in -
stance, meta-anal y sis of 17 trans derm al nic o tine sys -
tem tri als in over 5,000 smok ers (16) showed an av er -
age quit ting rate of 27% vs 13% among those re ceiv -
ing pla cebo im me di ately af ter the in ter ven tion, and of 
22% vs 9%, re spec tively, af ter 6 months. Com paring
four nic o tine re place ment ther a pies, ie, patch, gum,
na sal spray, and in haler, Hajek et al (20) re ported ab -
sti nence rates of 21%, 24%, 20%, and 24% af ter a
12- week fol low-up, re spec tively. Our ab sti nence
rates of 40-50% within the first 3 weeks, and over
23% af ter 12 months are en cour ag ing in this re spect,
in di cat ing that health pro fes sion als are prob a bly more 
mo ti vated to stop smok ing than the pop u la tion at
large. The re mark able de cline in the ab sti nence rate
over time, ap proach ing some 18% af ter 5 years, and
sim i lar to that achieved with pla cebo (about 14%), in -
di cates that pharmacotherapy alone leaves much to
be de sired in a smok ing ces sa tion pro gram (21). Nev -
er the less, our ab sti nence cri te ria were strin gent and
our examinees in both groups had, at least de clar a -
tively, re duced their cig a rette con sump tion 5 years
from base line by 56.4% (trans derm al nic o tine sys -
tem) or 34.7% (pla cebo). This com pared fa vor ably
with the ex haled car bon mon ox ide, which de creased
by 42.2% in the trans derm al nic o tine sys tem group or 
13.2% in the pla cebo group. The pos si bil ity that
some ex-smok ers have switched from cig a rettes to a
per ma nent use of trans derm al nic o tine sys tem or
other nic o tine re place ment ther a pies, ie, sub sti tut ing
one de pend ence for an other (which we have not ob -
served in this study) is open and de serves fur ther at -
ten tion and in ves ti ga tion.

Ac cord ing to a study among 1,384 ad o les cents
(22) from New Hamp shire, USA, there were 19.9%
smok ers, and 28.6% of them de scribed them selves as
non-smok ers af ter a 3-year fol low-up. Smoking ces sa -
tion in this re port was high est in per sons with def i nite
in ten tions to quit in the fu ture (av er age odds ra tio
2.67) and in oc ca sional smok ers (av er age odds ra tio
6.67). Con versely, con trolled clin i cal tri als have
shown that nic o tine re place ment ther apy and bupro -
pion in crease the ces sa tion rates only in mod er ate to
heavy smok ers, light ing 15 or more cig a rettes per day
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Ta ble 4. Smoking ab sti nence rates among trans derm al nic o tine sys tem (TNS, n=56) and pla cebo (n=56) group
TNS group Placebo group

Time period No. % (95% CI)* No. % (95% CI)* p†

1 week 28 50.0 (36.3-63.7) 14 25.0 (14.4-38.4) 0.011
2 weeks 25 44.6 (31.3-58.5) 12 21.4 (11.6-34.3) 0.016
3 weeks 22 39.3 (26.5-53.3) 11 19.6 (10.2-32.4) 0.038
12 months 13 23.2 (13.0-36.4)  9 16.1 (7.6-28.3) 0.476
5 years 10 17.8 (8.9-30.4)  8 14.3 (6.4-26.2) 0.797
*CI – con fi dence in ter val.
†Chi-square test.
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Fig ure 2. Quit ting rates in our examinees dur ing the fol -
low-up, from the start of the study up to the 5th year. Open
bars – trans derm al nic o tine sys tem; closed bars – pla cebo
group.



(9-12,16-21). This dif fer ence is pre sum ably caused by 
dif fer ent ther a peu tic ap proaches to light smok ers
(mostly coun sel ing and per sua sion) vs heavy smok ers
(pharmacotherapy). Cal i for nia To bacco Sur veys polls
in 1992, 1996, and 1999 showed that smok ing ces sa -
tion at tempts in this pe riod in creased from 38.1% to
61.5% per year, and the use of nic o tine re place ment
ther apy among quit ters in creased from 9.3% to
14.0% (22). A to tal of 17.2% of quit ters used nic o tine
re place ment ther apy, bupropion, or both as an aid in
ces sa tion in 1999. The me dian du ra tion of aid use, 14 
days, was less than gen er ally rec om mended, and only 
about 20% of the us ers had adjuvant be hav ioral coun -
sel ing. The op ti mal du ra tion of nic o tine sub sti tu tion is 
not yet de fined. In this study and an ear lier one (12),
we showed that a 3-week trans derm al nic o tine sys -
tem course is as ef fec tive as a lon ger, 6-week one,
with clear med i cal and eco nomic im pli ca tions. Even
a 2-week use of nic o tine re place ment ther apy in -
creased the ces sa tion suc cess in mod er ate to heavy
Cal i for nian smok ers, but only be fore it be came
widely avail able over-the-coun ter (23). In our opin ion 
this loss of ef fec tive ness was not due to the change in
pre scrip tion pol icy, but to fur ther de crease in com pli -
ance be cause of ad di tional weak en ing in doc tor-pa -
tient re la tion ship and in other be hav ioral sup ports to
peo ple striv ing to es cape their to bacco de pend ence.

As our data show, the ini tial nic o tine re place -
ment ther apy suc cess rate, ie, dou bling a smoker’s
chance of quit ting, pro gres sively de clines over time.
To avoid this loss, nic o tine re place ment should last
not less than 3 weeks (12) and be ac com pa nied and
fol lowed by re pet i tive be hav ioral in ter ven tions in the
form of “booster shots”, such as yearly anti-smok ing
schools, ded i cated ses sions, and anti-smok ing or
ex-smok ers’ clubs. The role of the health pro fes sion -
als in these en deav ors, par tic u larly if ex-smok ers
them selves, is in valu able. Un for tu nately, phy si cians’
prac tices fall short of the health ob jec tives and prac -
tice guide lines (24). For in stance, smok ing coun sel ing 
in 1991-1995 (anal y sis of 3,254 US phy si cians and
145,716 US adult pa tient vis its) in cluded less than
30% of such pa tients, cur rently amount ing at 21%;
nic o tine re place ment ther apy pre scrip tion rate in -
creased from the very low 0.4% of the smok ers’ vis its
in 1991 to 2.2% in 1993, de creas ing again to 1.3% in
1995 (24). These missed op por tu ni ties for in ter ven -
tion should be cor rected.

In con clu sion, al though ini tial nic o tine re place -
ment ther apy suc cess rates can be im pres sive, re cid i -
vism is high, em pha siz ing the im por tance of long-
 term fol low-up and con tin ued sup port to main tain
long-term free dom from smok ing. Pa tients are par tic -
u larly vul ner a ble to re sume smok ing dur ing pe ri ods
of emo tional stress, and ad di tional sup port or med i ca -
tion may be re quired in these cir cum stances.

In short, nic o tine re place ment ther apy is a use ful
ad junct to any smok ing ces sa tion pro gram; it dou bles
the ab sti nence rates in com par i son with con trols over
sev eral weeks. A short, 3-week trans derm al nic o tine
sys tem in ter ven tion is as ef fec tive as a lon ger one, but
cheaper and eas ier to im ple ment. The quit ting rate
there af ter pro gres sively de creases to some 15- 20% af -
ter 5 years. Nic o tine re place ment ther apy should

there fore go hand in hand with be hav ioral mea sures,
and the re sults should be re as sessed at least yearly, re -
peat ing the pro ce dure if nec es sary. Smok ing hab its
among health pro fes sion als re flect and do not dif fer
sub stan tially from those in a com mu nity. It seems that 
doc tors and nurses are more mo ti vated to quit than
their coun ter parts in gen eral pop u la tion, al low ing
more ef fec tive smok ing ces sa tion pro grams.
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