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ABSTRACT

BACKGROUND: Pharmacotherapy constitutes an important adjunct 
to behavioral therapy for the treatment of overactive bladder (OAB). 
Tolterodine and oxybutynin are commonly prescribed drugs for OAB  
treatment that exert their beneficial effect by suppressing bladder muscle 
contractions. However, high discontinuation rates have been observed for 
these drugs in clinical trials, as well as in real-world settings, in part due to 
adverse effects. Extended-release (ER) formulations were introduced with 
an improved tolerability profile over immediate-release (IR) versions of the 
2 drugs. No study has compared persistence and adherence to therapy for 
both the ER and IR versions of tolterodine and oxybutynin.

OBJECTIVE: To compare persistence, adherence, and switch rates for the  
IR and ER formulations of oxybutynin and tolterodine for patients enrolled 
in a regional managed care plan.

METHODS: Study patients were adults (aged ≥ 18 years), with at least  
1 pharmacy claim for either tolterodine extended-release (tol-ER),  
oxybutynin extended-release (oxy-ER), tolterodine immediate-release  
(tol-IR), or oxybutynin immediate-release (oxy-IR) during the period from 
July 1, 1999, to December 31, 2003, and were continuously eligible for 
benefits from 6 months before through 12 months after the initial OAB 
pharmacy claim (index) date. A retrospective cohort study design was used 
following patients from the index date to the occurrence of non-persistence 
with the index medication (i.e., a gap of > 45 days between successive 
prescription fills or a switch to any other OAB medication), or the end of 
a 1-year follow-up period, through December 31, 2004. Switching was 
defined as any change from the index medication, including a change in 
dose form (e.g., tol-IR to tol-ER), to one of the other 3 study drugs, or to a 
different OAB treatment (e.g., trospium chloride, oxybutynin patch, flavox-
ate, hyoscyamine sulfate, or propantheline bromide) during the follow-up 
period. Adherence was measured as the proportion of patients with a  
medication possession ratio (MPR) of at least 80%. MPR was calculated  
as (1) the sum of days supply for all pharmacy claims except the last  
pharmacy claim, divided by (2) the total number of days from the first fill 
date to the fill date of the last pharmacy claim. The association of drug 
therapy with study outcomes was assessed with bivariate and adjusted 
(multivariate) analyses. Multivariate analyses controlled for demographic 
and clinical characteristics, plan type, patient out-of-pocket cost for the 
index medication, and year of therapy initiation.

RESULTS: 1,117 patients had at least 1 pharmacy claim for an OAB study 
drug (n = 454 for tol-ER [40.6%], n = 249 for oxy-ER [22.3%], n = 306 for 
tol-IR [27.4%], n = 108 for oxy-IR [9.7%]), of whom 81.6% were women. 
The mean (standard deviation [SD]) age of the study population was 55.7 
(14.5) years. Only 53.7% had at least 1 OAB diagnosis recorded during the 
18-month eligibility period. 44.5% of patients did not have a refill after the 
initial (index) pharmacy claim (39.4% for oxy-ER, 42.7% for tol-ER, 46.1% 
for tol-IR, and 59.3% for oxy-IR; P = 0.004). Only 13.2% persisted with 
treatment for at least 1 year (tol-ER = 15.0%, oxy-ER = 15.3%, tol-IR =  
11.4%, oxy-IR = 6.5%; P = 0.050). The median days to discontinuation  

(non-persistency) were 31.0 overall, 33.0 for tol-ER, 34.0 for oxy-ER,  
32.0 for tol-IR, and 0 for oxy-IR; P = 0.010. The overall switch rate as a 
percentage of all study patients was 13.3%, ranging from 9.9% for tol-ER, 
13.7% for tol-IR, 16.5% for oxy-ER, and 19.4% for oxy-IR; P = 0.020. Of 
patients who refilled their initial prescription at least once, 24.0% made a 
medica tion switch. Adherence rates as measured by percentage of patients 
with MPR ≥ 80% were 30.3% overall and higher for the ER formulations: 
35.2% for tol-ER, 36.1% for oxy-ER, 23.5% for tol-IR, and 14.8% for oxy-IR; 
P < 0.001.

CONCLUSIONS: Adherence was significantly better for ER than IR agents. 
The high rate of non-persistence (44.5%) following the first (index)  
prescription highlights the need for medication counseling by health care 
professionals.
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•	 Tolterodine	 and	 oxybutynin	 are	 commonly	 prescribed	 drugs	
for	treatment	of	overactive	bladder	(OAB).	In	clinical	trials	and	
in	routine	clinical	practice,	discontinuation	rates	of	these	drugs	
are	relatively	high	(70%	to	90%	in	real-world	settings),	in	part	
due	to	adverse	effects,	as	well	as	perceptions	of	lack	of	benefit	or	
severity	of	symptoms	requiring	therapy.

•	 Extended-release	 (ER)	 formulations	of	both	drugs	were	devel-
oped	in	part	to	obtain	a	better	adverse	effect	profile	intended	to	
overcome	persistence	and	adherence	 issues	 found	with	 imme-
diate-release	(IR)	formulations.	For	instance,	a	lower	proportion	
of	patients	using	the	ER	formulations	have	experienced	adverse	
effects	compared	with	the	IR	formulations	(68%	for	oxybutynin-
ER	vs.	87%	for	oxybutynin-IR,	and	30%	for	 tolterodine-IR	vs.	
23%	for	tolterodine-ER	for	incidence	of	dry	mouth).

•	 No	 studies	have	been	 conducted	 to	 assess	differences	 in	both	
drug	type	and	formulation	in	measures	of	adherence	to	pharma-
cotherapy.	

What is already known about this subject
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Note: A commentary on the subject of this article appears on pages 309-11 of this issue.
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Overactive	 bladder	 (OAB)	 is	 a	 common	 and	 chronic	 
condition,	characterized	by	urinary	urgency,	frequency,	
or	nocturia	with	or	without	urge	urinary	incontinence.1 

To	the	extent	that	such	symptoms	interfere	with	social	function-
ing	and	hygiene,	OAB	is	considered	a	medical	problem.2

Behavioral	 interventions	 are	 considered	 to	 be	 the	 first-line	
mode	of	 treatment	 for	OAB	and	 include	 lifestyle	modifications,	
scheduling	 regimens,	 and	 pelvic	 floor	 muscle	 rehabilitation.3 
Pharmacotherapy	 is	 an	 important	 adjunct	with	 antimuscarinic	
drugs,	such	as	oxybutynin	and	tolterodine,	considered	the	agents	
of	first	choice.4,5	These	agents	suppress	bladder	muscle	contrac-
tions	 mediated	 by	 the	 muscarinic	 (primarily	 M3 )	 receptors,	
thereby	 increasing	 bladder	 capacity	 and	 reducing	 the	 number	
and	 severity	 of	 urgency	 episodes.5-7	 However,	 interaction	 with	
muscarinic	 receptors	 at	 sites	 other	 than	 that	 of	 the	 bladder	
muscle	or	sometimes	even	at	the	bladder	level	itself	(e.g.,	adverse	
effect	 of	 urinary	 retention)	 may	 lead	 to	 undesirable	 adverse	
effects.7-9	Approaches	 to	overcoming	such	concerns	 include	 the	
development	 of	 extended-release	 (ER)	 formulations	 and	 agents	
with	 greater	M3	 selectivity,	 such	 as	 trospium,	 solifenacin,	 and	
darifenacin,	which	were	introduced	in	2004.
For	pharmacotherapy	 to	be	beneficial,	good	persistence	and	

adherence	 are	 essential.	 High	 discontinuation	 rates	 have	 been	
observed	in	clinical	trials	of	OAB	drugs,	due	in	part	to	adverse	
effects	 including	 but	 not	 limited	 to	 dry	 mouth,	 constipation,	
blurred	 vision,	 and	headache.	Drug	persistence	 and	 adherence	
patterns	 assessed	 for	 various	OAB	 drugs	 in	 real-world	 settings	
are	even	worse	with	almost	70%	to	90%	of	patients	discontinu-
ing	treatment	within	1	year.10-18	The	persistence	drops	markedly	
within	 the	 first	 6	months	 and	 is	 further	 reduced	 at	 1	 year.	 In	
studies	that	have	a	6-month	follow-up,	persistence	rates	of	11%	
to	30%	have	been	reported,10,11,16,18	and	 in	studies	with	at	 least	 
1	year	of	follow-up,	persistence	rates	range	from	8%	to	29%.12,13,16-18 

In	general,	oxybutynin	immediate-release	(oxy-IR)	has	the	lowest	
persistency	 rate,	 and	 tolterodine	 extended-release	 (tol-ER)	 has	
the	highest	persistency	rate.	However,	no	studies	have	compared	
both	 the	extended-release	 (ER)	and	 immediate-release	 (IR)	ver-
sions	 of	 oxybutynin	 and	 tolterodine	 simultaneously	 to	 assess	
differences	 in	 outcomes	 by	 both	 drug	 type	 and	 formulation.	
Furthermore,	available	published	studies	often	exclude	important	
covariates	due	to	lack	of	data.12,17	For	example,	insurance	cover-
age	for	prescription	drugs	is	an	excluded	covariate	that	is	likely	
to	affect	persistency	patterns	in	OAB	because	pharmacotherapy	
in	OAB	usually	competes	with	first-line,	behavioral	therapy	tech-
niques.	 In	 fact,	 1	 study	 found	 that	 prescription	 drug	 coverage	
was	the	most	important	factor	determining	patient	preference	for	
drug	therapy.19

The	 present	 study	 addresses	 these	 issues	 by	 simultaneously	
comparing	both	ER	and	IR	 forms	of	 tolterodine	 (tol-ER,	 tol-IR)	
and	 oxybutynin	 (oxy-ER,	 oxy-IR,	 respectively)	 using	 various	
measures	of	adherence	to	treatment	and	accounting	for	additional	
relevant	 factors	 not	 previously	 addressed.	 The	 present	 study	
was	limited	to	these	4	OAB	compounds,	because	the	number	of	
patients	using	these	drugs	during	the	study	period	was	sufficient	
to	 allow	 for	 statistically	 meaningful	 analysis.	 While	 measure-
ment	of	persistence	provides	information	on	adherence	in	terms	
of	 the	 timeliness	 and	 consistency	 of	 refilling,20	 assessment	 of	
the	medication	possession	ratio	(MPR)	provides	insight	into	the	
availability	of	medication.21,22	This	measure	is	important	as	OAB	
patients	 may	 exhibit	 sporadic	 refilling	 patterns	 depending	 on	
their	perceived	need.	Therefore,	 in	this	study	we	compared	the	
4	 drug	 products,	 both	 on	measures	 of	 persistence	 in	 terms	 of	
discontinuation	or	switching	to	other	OAB	drugs,	and	also	adher-
ence	rates	using	the	MPR,	while	adjusting	for	important	covari-
ates,	including	patient	demographics,	type	of	insurance	coverage,	
prescriber	specialty,	and	comorbidities.

■■  Methodology
Data Source
The	study	population	comprised	enrollees	of	a	regional	managed	
care	health	plan	 covering	225,000	 enrollees	 of	whom	approxi-
mately	70%	have	prescription	drug	coverage.	Medicaid	recipients	
were	 not	 included	 in	 the	 total	 population	 of	 this	 health	 plan,	
and,	consequently,	data	were	available	only	for	privately	insured,	
Medicare,	and	self-insured	employers.	Information	was	obtained	
on	 paid	 pharmacy	 and	medical	 claims	made	 between	 January	
1,	1999,	and	December	31,	2004	(total	study	period).	All	claims	
data	were	linked	to	eligibility	data	containing	demographic	and	
eligibility	information	by	an	encrypted	identification	number	to	
protect	patient	and	provider	confidentiality.	The	study	protocol	
was	deemed	exempt	by	West	Virginia	University’s	 Institutional	
Review	Board	for	the	Protection	of	Human	Subjects.
The	 pharmacy	 claims	 database	 included	 details,	 such	 as	

National	 Drug	 Code,	 date	 dispensed,	 quantity	 dispensed,	
days	 supply,	 copayment/coinsurance	 amount,	 and	 prescribing	 
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•	 Only	 53.7%	 of	 patients	 with	 at	 least	 1	 pharmacy	 claim	 for	
tolterodine	or	oxybutynin	had	at	 least	1	medical	claim	with	a	
diagnosis	code	for	overactive	bladder	(OAB).

•	 The	rate	of	persistence	with	the	initially	dispensed	OAB	medica-
tion	was	low;	55.5%	of	patients	refilled	the	index	prescription,	
and	13.2%	persisted	on	their	index	medication	for	1	year.

•	 13.3%	 of	 patients	 overall,	 and	 24.0%	 of	 patients	who	 refilled	
their	initial	prescription	at	least	once,	switched	from	their	index	
medication	to	another	OAB	treatment,	including	between	dose	
forms	of	the	same	drug	(oxybutynin	IR	to	ER).

•	 ER	 formulations	 of	 oxybutynin	 and	 tolterodine	 exhibit	 a	 sta-
tistically	significant	adherence	advantage	over	IR	formulations;	
patients	using	IR	formulations	were	50%	less	likely	to	have	an	
MPR	≥	80%	(P <	0.001).

What this study adds
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provider	specialty.	Prescriber	specialty	was	obtained	by	match-
ing	a	provider	 identifier	on	the	pharmacy	claim	to	a	crosswalk	
table	 indicating	 each	 provider’s	 specialty.	 The	 medical	 claims	
database	included	details	of	the	visits	or	services	provided,	such	
as	 International Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM)	 diagnosis	 and	 procedure	 codes,	 date	
of	 service,	 location	of	 service,	Current	Procedural	Terminology	
procedure	codes,	billing	codes,	and	provider	specialty.	Additional	
information	on	subjects	(e.g.,	age,	gender,	plan	type)	and	dates	of	
enrollment	were	available	in	a	separate	eligibility	file.

Study Design and Sample Selection
Health	plan	enrollees	with	pharmacy	coverage	were	first	selected	
(n	 approximately	 154,000),	 and	 then	 those	 with	 a	 pharmacy	
claim	for	tol-ER,	oxy-ER,	tol-IR,	or	oxy-IR	between	July	1,	1999,	
and	 December	 31,	 2003,	 were	 identified	 (Figure).	 Of	 the	 4	
study	drugs,	3	(oxy-ER,	oxy-IR,	and	tol-IR)	were	available	in	the	
United	 States	 throughout	 the	 entire	 study	period,	while	 tol-ER	
was	 launched	in	September	2001.	The	date	of	 the	earliest	OAB	 
pharmacy	claim	for	a	person	during	this	period	was	defined	as	
the	index	date	(start	date),	and	the	associated	pharmacy	claim	was	
defined	as	the	index	prescription.	The	6-month	period	before	the	
index	date	was	defined	as	the	baseline	period,	and	the	12-month	
period	after	the	index	date	was	the	follow-up	period,	yielding	a	
total	 of	 18	months	 during	which	 subjects	were	 required	 to	 be	
continuously	 eligible	 for	 both	medical	 and	 pharmacy	 benefits.	
Subjects	were	excluded	if	they	were	aged	<	18	years	or	if	they	had	
pharmacy	claims	for	any	study	drug	during	the	baseline	period	
(6	months	before	the	[index]	start	date)	to	increase	the	likelihood	
that	 the	 initiation	of	OAB	pharmacotherapy	was	 assessed.	The	
pattern	of	fills	following	the	index	prescription	was	evaluated	for	
12	months	after	the	index	date	using	a	retrospective	cohort	study	
design	to	determine	non-persistence,	switching,	and	MPR.

Study Outcomes
Persistence was	measured	as	the	proportion	of	patients	continuing	
therapy	for	12	months	without	discontinuing	the	index	drug	or	
switching	 to	 other	OAB	 drugs.	 Patients	were	 considered	 to	 be	
non-persistent	 on	 their	 index	medication	 if	 they	 failed	 to	 refill	
their	index	prescription	within	a	defined	‘grace’	period	of	45	days	 
from	the	expected	end	of	supply	of	the	previous	prescription,	or 
if	a	person	filled	a	prescription	for	an	OAB	drug	different	from	
the	 index	 prescription	 (i.e.,	 switched,	 but	 filled	 it	 within	 the	
‘grace’	period).	Thus,	non-persistence was	defined	as	not	refilling	
the	index	prescription	in	a	timely	manner	or	switching	from	the	
index	medication.	The	‘grace’	period	used	in	previous	studies	has	
ranged	from	15	to	45	days.11,17	Our	study	used	a	45-day	period	
to	 include	 patients	 with	 intermittent	 use,	 which	 is	 thought	 to	
be	 prevalent	 in	 OAB.	 The	 number	 of	 days	 to	 non-persistence	
was	calculated	as	the	difference	between	the	fill	date	of	the	last	
prescription	and	the	fill	date	of	the	index	prescription.	The	count	
of	 days	 to	 non-persistence	 did	 not	 include	 the	 days	 supply	 in	
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the	 last	 pharmacy	 claim	 because	 a	 discontinuation	 or	 switch	
could	have	occurred	at	any	 time	during	 the	period	covered	by	
the	final	claim.	Consequently,	excluding	the	entire	days	supply	
of	the	last	filled	prescription	yields	the	lowest	estimate	of	days	of	
persistence.
The	 switch rate was	 calculated	 as	 the	 proportion	 of	 patients	

who	 refilled	 at	 any	 time	 during	 the	 12-month	 follow-up	 but	
changed	from	the	initial	(index)	medication	to	any	of	the	other	
3	study	drugs,	including	within-drug	changes	to	a	different	dose	
form	(oxy-IR	to	oxy-ER),	or	to	a	different	OAB	treatment	(e.g.,	tro-
spium	chloride,	oxybutynin	transdermal,	flavoxate,	hyoscyamine	
sulfate,	or	propantheline	bromide).

Adherence rate was	measured	as	the	proportion	of	patients	with	
an	MPR	of	at	least	80%.	The	MPR	for	each	person	was	calculated	
as	(1)	the	sum	of	the	total	number	of	days	of	a	medication	sup-
plied	across	pharmacy	claims	except	for	the	last	pharmacy	claim,	
divided	by	(2)	the	total	number	of	days	from	the	first	fill	date	to	
the	 fill	date	of	 the	 last	pharmacy	claim.	For	example,	a	patient	
who	receives	90-days	supply	during	a	120-day	period	will	have	
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MPR	=	0.75.	 The	MPR	 can	 be	 calculated	 only	 for	 patients	 who	
have	at	least	2	pharmacy	fills.	Thus,	MPR	is	0	for	patients	who	
did	not	refill	 their	index	prescription.	Additionally,	MPR	values	
were	capped	at	1.0	for	patients	who	refilled	early.

Study Covariates and Statistical Analyses
Demographic	 covariates	 included	 age	 and	 gender.	 Covariates	
accounting	 for	 differences	 in	 structure	 and	 nature	 of	 coverage	
included	 the	 plan	 type	 (e.g.,	 privately	 insured,	 Medicare,	 and	
self-insured	 employers)	 and	 average	 out-of-pocket	 (OOP)	 cost	
for	 the	 index	OAB	drug.	The	 latter	was	computed	as	 the	mean	
of	 copayment/coinsurance	costs	 for	 all	pharmacy	claims	of	 the	
index	 drug.	 Clinical	 covariates	 included	 presence	 of	 an	 OAB	
diagnosis	(Table	1 1,23,24)	in	any	diagnosis	field	on	the	claim,	spe-
cialty	(e.g.,	urologist,	gynecologist,	or	other)	of	the	provider	who	
prescribed	the	index	prescription,	a	modified	D’Hoore	Charlson	
Comorbidity	Index	(CCI)	score	in	the	6-month	baseline	period,	
presence	of	OAB-related	comorbidities	(e.g.,	urinary	tract	infection/ 
vulvovaginitis,	anxiety/depression,	falls/fractures/skin	infections/
pressure	ulcers)	25,26	in	the	6-month	baseline	period,	and	average	
daily	dose	 for	 the	 index	medication.	Average	daily	dose	 for	 the	
index	medication	was	calculated	per	patient	over	 the	period	of	
that	patient’s	observation	utilizing	all	fills	of	the	index	medication	
until	 discontinuation	 or	 switch	 occurred	 and	 expressed	 as	mg	 
per	day.	The	effect	of	dose	was	assessed	using	the	categories	“low”	
and	“normal	to	high”	dose	defined	as	follows:

 Low Dose Normal-to-High Dose
tol-ER	 =	2	mg	per	day	 >	2	mg	per	day
tol-IR	 ≤	2	mg	per	day	 >	2	mg	per	day
oxy-ER	 =	5	mg	per	day	 >	5	mg	per	day
oxy-IR	 ≤	10	mg	per	day	 >	10	mg	per	day

These	 categories	 broadly	 reflect	 the	 doses	 recommended	 in	
U.S.	 prescribing	 information	 (tol-ER/IR:	 2	 mg-4	 mg	 per	 day;	 
oxy-ER:	5	mg-30	mg	per	day;	oxy-IR:	5	mg-20	mg	per	day).27-30

Univariate	 analyses,	 such	 as	Analysis	 of	Variance	 (ANOVA),	
and	Kruskal-Wallis	test	for	continuous	variables,	and	log-rank	and	 
chi-squares	tests	for	categorical	variables	were	used	to	compare	
study	outcomes	and	characteristics	(demographic,	plan,	and	clin-
ical).	Appropriateness	of	non-parametric	testing	was	tested	after	
checking	normality	diagnostics	(Kolmogorov-Smirnov	tests,	Q-Q	
plots,	histograms).	For	the	log-rank	test,	the	Breslow	test	statistic	
was	 used	 to	 find	 differences	 in	 time	 to	 event,	 which	 provides	
greater	weight	to	early	observations,	thereby	increasing	the	likeli-
hood	of	finding	a	difference,	if	one	exists,	in	contrast	to	other	test	
statistics	that	equally	weight	all	cases.	Logistic	regression	models	
were	 used	 to	 determine	 differences	 in	 switch	 and	 adherence	
rates	 between	 drug	 therapy	 groups.	 Cox-Proportional	 Hazards	
(Cox-PH)	 regression	was	used	 to	determine	differences	 in	 time	
to	non-persistence	between	drug	therapy	groups.	All	multivariate	
analyses	controlled	for	demographic,	plan,	clinical	characteristics,	
and	year	of	index	drug.31,32	The	latter	was	included	in	an	attempt	
to	 account	 for	 possible	 changes	 in	 treatment	 trends	 over	 time	
associated	with	the	introduction	of	tol-ER	in	September	2001.	All	
multivariate	 analyses	were	preceded	by	 testing	 for	 outliers	 and	
the	assumptions	of	the	particular	regression	used.	The	assump-
tion	of	proportional	hazards	was	tested	for	the	Cox-PH	regression	
using	the	global	test	of	proportional	hazards,	including	all	covari-
ates	together	with	the	interaction	terms	of	each	covariate	with	the	
logarithm	of	time.	For	the	logistic	regression,	the	possibilities	of	
multicollinearity	and	near-dependency	were	assessed	by	check-
ing	for	very	large	parameter	estimates	and	standard	errors.	Three	
cases	were	 found	 to	be	 outliers,	 but	 study	 results	were	 similar	
with	and	without	the	outliers.	Hence,	final	analyses	are	reported	
for	the	entire	sample.	When	necessary,	continuous	variables	were	
categorized	to	avoid	problems	with	outliers,	and	categorical	vari-
ables	were	collapsed	to	produce	cells	of	adequate	size.
Tests	of	significance	comparing	each	drug	group	to	the	refer-

ence	drug	group	(tol-ER)	were	obtained	from	the	regression	con-
ducted	for	each	outcome	(e.g.,	persistence,	switch	rate,	and	adher-
ence).	When	 a	 significant	 difference	 across	 the	 4	 drug	 groups	
was	found	by	either	drug	type	or	formulation,	a	subsequent	test	
for	significance	was	conducted	for	the	specific	outcome	measure	
by	pooling	the	oxybutynin	or	tolterodine	drug	groups	or	the	ER	
and	 IR	 groups.	All	 regressions	used	 the	 sequential	 block-entry	
approach,	 which	 assesses	 the	 impact	 of	 type	 of	 drug	 therapy	
after	all	covariates	have	already	entered	the	model.	Adjusted	per-
sistence	 rates	were	obtained	 from	the	Cox-PH	model.	Adjusted	
switch	and	adherence	rates	were	obtained	by	substituting	mean	
values	 for	 all	 covariates	 in	 the	 logistic	 regression	 equations	 to	
produce	predicted	values	for	each	group.	Data	were	manipulated	
using	SAS	version	9.1.3	(SAS	Institute,	Inc.,	Cary,	NC)	and	ana-
lyzed	using	SPSS	version	13.0	(SPSS	Inc.,	Chicago,	IL)	and	SAS	
version	9.1.3.
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ICD-9-CM Codes for Overactive Bladder

ICD-9-CM code ICD-9-CM Description
788.30 Urinary	incontinence,	unspecified

788.31 Urge	incontinence

788.33 Mixed	incontinence

788.34 Incontinence	without	sensory	awareness

788.35 Postvoid	dribbling

788.36 Nocturnal	enuresis

788.37 Continuous	leakage

788.39 Other	urinary	incontinence

788.40 Frequency	of	urination,	unspecified

788.41 Urinary	frequency

788.42 Polyuria

788.43 Nocturia

596.51 Hypertonicity	of	bladder

596.59 Other	functional	disorder	(detrusor	instability)

ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical 
Modification.

TABLE 1
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■■  Results
Study Sample Description
To	derive	the	study	sample,	enrollees	with	any	pharmacy	cover-
age	were	first	selected	(70%	of	225,000	=	approximately	154,000).	
Of	these	enrollees,	2,211	patients	with	at	least	1	pharmacy	claim	
for	an	OAB	study	drug	between	July	1,	1999,	and	December	31,	
2003,	were	identified	(Figure).	A	total	of	1,255	patients	remained	
after	 excluding	 patients	without	 continuous	 eligibility	 for	 both	
medical	and	pharmacy	benefits	from	the	6-month	period	before	

through	 the	 12-month	 period	 after	 the	 index	 prescription.	
Further,	 excluding	patients	having	 any	OAB	 study	drug	 in	 the	
pre-index	period,	 those	 aged	<	18	years	of	 age,	 and	 those	with	
missing	data,	a	final	sample	size	of	1,117	was	obtained	(Figure).
For	 this	 study	 sample	 (n	=	1,117),	 the	 most	 commonly	 pre-

scribed	index	drug	was	tol-ER	(n	=	454,	40.6%),	followed	by	tol-IR	
(n	=	306,	 27.4%),	 oxy-ER	 (n	=	249,	 22.3%),	 and	 oxy-IR	 (n	=	108,	
9.7%).	 The	 average	 (standard	 deviation	 [SD])	 age	 of	 the	 study	
sample	 was	 55.7	 (14.5)	 years	 with	 a	 predominance	 of	 women	
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Characteristics 

Index OAB Therapy

TOTAL
tol-ER 

(N = 454)
oxy-ER 

(N = 249)
tol-IR 

(N = 306)
oxy-IR 

(N=108) P Value a

Age	in	years,	mean	[SD] 55.7	[14.5] 56.9	[13.9] 56.3	[6.4] 55.1	[14.4] 55.8	[14.9] 0.070	b

Gender,	female 81.6% 83.7%	 79.5% 82.0% 75.9% 0.220 c

Plan	type

	 Privately	insured 58.3% 57.3% 56.6%	 63.1% 52.8%	 0.002 c

	 Medicare 19.1% 22.9%	 21.7% 11.4% 18.5%

	 ASO 22.6% 19.8%	 21.7%	 25.5% 28.7%	

Average	out-of-pocket	costs	per	person	for	index	OAB	Rx

	 Median	$ $15.00 $16.74 $15.00 $11.94 $5.85 < 0.001 d

	 Mean	$ $16.57 $19.50 $17.02 $14.77 $8.38

Prescribing	urologist	or	gynecologist 28.2% 28.0% 24.1% 33.3% 24.1% 0.073	c

OAB	diagnosis	e 53.7% 55.9%	 61.0% 49.0% 40.7% 0.001 c

Average	daily	dose	f

	 Low 25.5% 8.4% 51.8%	 18.0% 58.3% < 0.001 c

	 Normal	to	high	 74.5% 91.6%	 48.2%	 82.0% 41.7%

Baseline	g	D’Hoore	CCI

	 Median 0.0 0.0 0.0 0.0 0.0 0.040 d 

	 Mean 0.79 0.79 0.92 0.64 0.96

Baseline	g	prevalence	of	urinary	tract	 
infection	/	vulvovaginitis

20.0% 20.0% 22.5%	 17.6% 20.4%	 0.150 c

Baseline	g	prevalence	of	skin	infection	/	 
pressure	ulcer

0.1% 0.9% 0.8%	 1.0% 0.0% 0.960	d

Baseline	g	prevalence	of	anxiety	/	depression 16.8% 19.8% 15.3% 15.7%	 11.1% 0.100 c

Baseline	g	prevalence	of	falls	/	fractures 5.3% 4.6%	 2.4%	 8.2%	 6.5% 0.020 c

a P values are for comparisons among all OAB therapies and do not represent differences between any 2 OAB therapies. Thus, a significant P value represents a  
difference among OAB therapy groups in the particular characteristic α = 0.05. Significant values are in bold.
b ANOVA test.
c Pearson χ2 test.
d Kruskal-Wallis χ2 test.
e Assessed during entire 18-month eligibility period.
f Dosing classification:
 Low Dose Normal-to-High Dose

tol-ER = 2 mg per day > 2 mg per day
tol-IR ≤ 2 mg per day > 2 mg per day
oxy-ER = 5 mg per day > 5 mg per day
oxy-IR ≤ 10mg per day > 10 mg per day

g Assessed during 6-month pre-index period.
ASO=administrative services only; CCI=Charlson Comorbidity Index; OAB=overactive bladder; oxy-ER=oxybutynin extended-release; oxy-IR=oxybutynin immediate-
release; Rx=prescription; tol-ER= tolterodine extended-release; tol-IR=tolterodine immediate-release.

TABLE 2 Characteristics of Study Sample at Baseline by OAB Therapy
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(81.6%)	and	comparable	demographics	across	 treatment	groups	
(Table	2).	Many	patients	had	OAB-related	comorbidities;	during	
the	6-month	baseline	period,	20.0%	of	patients	were	diagnosed	
with	 urinary	 tract	 infection	 (UTI)	/	vulvovaginitis,	 and	 16.8%	
with	 anxiety/depression.	 These	 findings	 were	 consistent	 with	
published	estimates 25	and	did	not	differ	among	treatment	groups.	
However,	 patients	prescribed	oxybutynin	 (ER	or	 IR)	had	more	
comorbidities	 (measured	as	higher	mean	baseline	D’Hoore	CCI	
scores,	P =	0.040),	 and	 patients	 prescribed	 IR	 formulations	 had	
higher	baseline	rates	of	falls	and	fractures	(P =	0.020).
The	study	population	was	selected	on	OAB	prescription	drug	

use	and	not	on	the	presence	of	a	diagnosis.	A	little	more	than	half	
(53.7%)	of	patients	had	an	OAB	diagnosis.	The	percentage	with	
an	OAB	diagnosis	was	higher	for	ER-treated	patients	(55.9%	for	 
tol-ER,	 61.0%	 for	 oxy-ER)	 than	 for	 IR-treated	 patients	 (49.0%	 
for	 tol-IR,	40.7%	for	oxy-IR,	P =	0.001).	However,	baseline	char-
acteristics	 were	 similar	 in	 patients	 with	 and	 without	 an	 OAB	 
diagnosis,	 except	 for	 a	 higher	 prevalence	 of	 comorbid	 UTI	/	 
vulvovaginitis	 in	 the	 patients	 diagnosed	 with	 OAB	 (Table	 3,	
P <	0.001).	Only	28.2%	of	patients	received	their	index	prescrip-
tion	from	an	urologist	or	gynecologist	with	no	significant	differ-
ence	in	specialty	use	by	type	of	agent	(Table	2).
Average	 per-patient	 OOP	 costs	 for	 the	 index	 drug	 differed	

significantly	 by	 type	 of	 index	 drug	 received,	 being	 lowest	 for	
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oxy-IR	 ($8.38)	 (reflecting	 its	 generic	 status),	 and	 highest	 for	 
tol-ER	($19.50),	and	oxy-ER	($17.02).	The	type	of	plan	was	also	
significantly	 related	 to	 type	 of	 index	 drug.	 IR-treated	 patients	 
were	 more	 often	 members	 of	 self-insured	 employers	 than	
ER-treated	 patients,	 and	 patients	 prescribed	 tol-IR	 were	 more	
likely	to	be	privately	insured	and	less	likely	to	be	Medicare	ben-
eficiaries	 than	 were	 patients	 prescribed	 other	 therapies.	 There	
were	 also	 distinct	 differences	 between	 groups	 in	 their	 average	
daily	doses	of	the	index	drug.	More	patients	were	in	the	normal-
to-high	dose	category	for	tolterodine	(91.6%	for	tol-ER	and	82.0%	
for	 tol-IR)	 than	 oxybutynin	 (48.2%	 for	 oxy-ER	 and	 41.7%	 for	
oxy-IR;	P <	0.001).

Study Outcomes
Persistence:	The	percentage	of	patients	whose	treatment	persisted	
for	12	months	with	the	index	drug	without	any	gaps	exceeding	 
45	days	was	13.2%	(tol-ER	=	15.0%,	oxy-ER	=	15.3%,	tol-IR	=	11.4%,	
oxy-IR	=	6.5%;	 P =	0.050).	 The	 bivariate	 analysis	 tested	 for	 dif-
ferences	 among	 all	 4	 therapies	 (P=0.050),	 with	 no	 differences	
seen	between	the	ER	forms	(Table	4).	Almost	half	of	all	patients	
(44.5%)	did	not	 refill	 their	 index	prescription;	 the	highest	pro-
portion	of	non-refills	was	 seen	 for	 oxy-IR	 (59.3%),	 followed	by	
tol-IR	 (46.1%),	 tol-ER	 (42.7%),	 and	 then	oxy-ER	 (39.4%)	 (Table	
4).	 Because	 the	 time	 to	 non-persistence	 was	 calculated	 as	 the	
difference	 in	 days	 between	 the	 fill	 dates	 of	 the	 last	 pharmacy	
claim	and	the	index	prescription,	subjects	who	did	not	refill	their	
index	prescription	had	0	days	to	non-persistence.	Oxy-IR	users	
had	 the	 shortest	median	 time	 to	 non-persistence	 (0	 days),	 and	
mean	time	to	discontinuation	or	switch	(61	days,	compared	with	
84	to	98	days	for	other	drug	products;	Table	4).	However,	when	
the	drug	variables	were	added	to	a	Cox-PH	model	containing	the	
other	covariates,	 the	drug	effect	was	not	 statistically	 significant	
(P =	0.363).	Adjusted	persistence	rates	at	the	end	of	follow-up	were	
11.0%	for	tol-ER,	13.2%	for	oxy-ER,	9.0%	for	tol-IR,	and	9.0%	for	
oxy-IR	(Table	5).	No	other	covariates	were	 found	to	affect	 time	
to	non-persistence,	 including	demographics,	plan	 type,	or	 level	
of	copayment.

Switch Rate:	Only	13.3%	of	the	cohort	overall	and	24.0%	of	
patients	who	refilled	their	index	prescription	switched	from	the	
index	medication	to	other	OAB	drugs.	In	the	bivariate	analysis,	
switch	 rates	were	 lowest	 for	patients	 initiated	on	 tol-ER	 (9.9%,	
Table	4).	Logistic	regression	analysis	(not	shown)	indicated	that	
this	result	was	significantly	influenced	by	the	year	of	index	OAB	
therapy;	patients	were	more	 likely	 to	 switch	 if	prescribed	 their	
index	 drug	 in	 2000	 or	 2001	 than	 in	 2003	 	 (2000:	 odds	 ratio	
[OR]	=	2.336,	P =	0.027;	2001:	OR	=	4.551,	P <	0.001).	However,	after	
accounting	for	other	variables,	oxy-ER	or	oxy-IR	users	remained	
twice	as	likely	to	switch	compared	with	tol-ER	users,	while	tol-IR	
users	did	not	differ	significantly	from	tol-ER	users.	After	pooling	
data	by	drug	type,	the	odds	of	switching	remained	significantly	 
different	 between	 oxybutynin	 and	 tolterodine	 (OR	=	1.751;	 
95%	CI,	1.147-2.673;	P =	0.009,	data	not	shown).

TABLE 3 Comparison of Characteristics of Total 
Study Sample by OAB Diagnosis During 
18-Month Continuous Eligibility Period

Characteristics 

Presence of OAB Diagnosis

Yes 
(N = 600)

No 
(N = 517)

Test Statistic 
(P Value)

Age	in	years,	mean	[SD] 56	[15.1] 56	[13.8]
	 -0.28 a 
	 (0.780)

Gender,	female 82.3% 80.7%
 0.52	b 

 (0.260)

Urinary	tract	infection	/	 
vulvovaginitis

33.5% 24.0%
 12.2 b 
 (< 0.001)

Skin	infections/pressure	ulcer 1.8% 2.3%
 0.33	b 

 (0.570)

Anxiety/depression	disorders 32.5% 28.2%
 2.38	b 

 (0.120)

Falls/fractures 11.2% 9.5%
	 0.49	b 
	 (0.490)

Overall	D’Hoore	CCI

	 Median 0.0 0.0
	 153907.5 c 
	 	 (0.810)

	 Mean	[SD] 1.38	[2.1] 1.33	[1.9]

Statistical significance level (α) = 0.05. Significant values are shown in bold print.
a t-test statistic.
b Pearson χ2 statistic.
c Mann-Whitney test statistic.
CCI = Charlson Comorbidity Index; OAB = overactive bladder.
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The	 presence	 of	 an	 OAB	 diagnosis	 increased	 the	 odds	 of	
switching	 (OR	=	1.643).	 Additionally,	 patients	 prescribed	 their	
index	drug	by	an	urologist	or	gynecologist	were	43%	less	likely	
to	switch	than	those	prescribed	their	index	drug	by	a	physician	
with	other	specializations	(data	not	shown).	Adjusted	switch	rates	
for	the	4	therapies	are	shown	in	Table	5.

Adherence rate:	The	4	drug	groups	differed	significantly	 in	
the	proportion	of	patients	who	possessed	medication	for	at	least	
80%	of	the	duration	of	their	therapy.	Of	note,	more	than	33%	of	 
patients	 in	 the	 ER	 drug	 groups	 possessed	medication	 for	 80%	 
of	their	therapy	duration	compared	with	less	than	25%	of	patients	
receiving	 tol-IR	 and	 fewer	 than	 1	 in	 6	 on	 oxy-IR	 (Table	 4).	 
The	 lower	proportion	of	 adherent	patients	 in	 the	oxy-IR	group	
reflects	 the	 lower	 persistence	 in	 this	 group.	 (Highly	 persistent	
patients	 have	 higher	 MPR	 values	 in	 our	 analysis	 because	 we	
assigned	an	MPR	of	0	to	patients	who	failed	to	refill	their	index	
prescription.)
The	 logistic	 regression	 model	 (not	 shown)	 mirrored	 the	 

univariate	results;	odds	of	MPR	≥	80%	were	significantly	lower	for	
tol-IR	and	oxy-IR	than	tol-ER		(tol	IR	OR	=	0.615,	P =	0.021;	oxy-IR	
OR	=	0.355,	P =	0.002).	There	was	no	significant	difference	in	the	
odds	of	adherence	between	tol-ER	and	oxy-ER.	When	data	were	
pooled	 by	 formulation	 type,	 odds	 of	 adherence	with	 IR	 drugs	
were	half	 that	 for	ER	drugs	 (OR	=	0.504;	95%	CI,	0.306-0.704;	
P <	0.001).	 Age	 was	 the	 only	 other	 significant	 predictor	 in	 the	

model;	 odds	 of	 adherence	 (MPR	 ≥	0.80%)	 for	 patients	 aged	 
≥	65	years	were	1.5	times	the	odds	for	patients	aged	<	65	years.	
The	adjusted	adherence	rates	estimated	from	the	logistic	regres-
sion	model	are	presented	in	Table	5.

■■  Discussion
The	 present	 study	 assessed	 the	 persistence	 and	 adherence	 
patterns	 of	 patients	 using	 2	 dose	 forms	 of	 2	OAB	medications	 
who	were	enrolled	in	a	regional	managed	care	plan.	The	results	
demonstrated	that	almost	half	of	all	patients	treated	with	an	OAB	
study	drug	(44.5%)	did	not	refill	their	initial	prescription,	and	less	 
than	1	in	7	patients	(13.2%)	continued	their	treatment	for	at	least	
1	year.	Although	the	type	of	initial	therapy	did	not	significantly	
affect	persistence	in	multivariate	analysis,	switch	rates	were	lower	
for	tol-ER	compared	with	either	formulation	of	oxybutynin,	and	
the	 ER	 formulations	 were	 associated	 with	 higher	 adherence	
(MPR)	than	the	IR	formulations.
Like	 this	 study,	 many	 previous	 studies	 assessing	 persis-

tence	 and	 adherence	 to	 OAB	 pharmacotherapy	 in	 clinical	
practice	10-12,15-18	 were	 also	 conducted	 using	 prescription	 claims	
databases.	Overall	persistence	in	our	study	at	1	year	(13.2%)	was	
within	the	range	reported	in	the	literature	(8%	to	29%).12,13,16-18 
Additionally,	our	study	estimate	of	patients	who	did	not	refill	the	
index	prescription	(44.5%)	is	within	the	range	reported	in	other	
studies	(36.9%	to	48.2%).15-17

TABLE 4 Unadjusted Study Outcomes of Study Sample by OAB Therapy

Characteristics of Index OAB Therapy

Total
tol-ER 

(N = 454)
oxy-ER 

(N = 249)
tol-IR 

(N = 306)
oxy-IR 

(N = 108)
Test Statistic 

(P Value a)
Persistence	on	index	Rx 13.2% 15.0% 15.3% 11.4% 6.5% 7.23	b

(148) (68) (38) (35) (7) (0.050)

Days	to	non-persistency

	 Median 31.0 33.0 34.0 32.0 0.0  11.82 c

(0.010)

	 Mean 90.5 97.5 97.8 84.2 61.0

Refilled	index	Rx

	 Yes 55.5% 57.3% 60.6% 53.9% 40.7% 13.08	b

 No 44.5% 42.7% 39.4% 46.1% 59.3% (0.004)

Switch	rate 13.3% 9.9% 16.5% 13.7% 19.4% 10.24 b

(149) (45) (41) (42) (21) (0.020)

Adherence 30.3% 35.2% 36.1% 23.5% 14.8% 28.20	b

MPR	≥ 0.8 (338) (160) (90) (72) (16) (< 0.001)

All values are % (n) unless otherwise specified.
a P values are for comparisons among all OAB therapies and do not represent differences between any 2 OAB therapies. Thus, a significant P value represents a difference 
among OAB therapy groups in the particular characteristic. Statistical significance level (α) = 0.05. Significant values are shown in bold print.
b Pearson χ2 statistic.
c Breslow test statistic.
CCI = Charlson Comorbidity Index; OAB = overactive bladder; oxy-ER = oxybutynin extended-release; oxy-IR = oxybutynin immediate-release; Rx = prescription;  
tol-ER = tolterodine extended-release; tol-IR = tolterodine immediate-release.
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Our	study	population	did	not	necessarily	have	a	medical	claim	
with	 a	diagnosis	of	OAB.	Only	53.7%	of	 the	 sample	was	diag-
nosed	with	at	least	1	symptom	(ICD-9-CM	code)	characteristic	of	
OAB.	This	may	reflect	a	situation	of	under-reporting	rather	than	
under-diagnosis,	(i.e.,	cases	of	OAB	are	identified	and	treated	by	
health	professionals	but	not	recorded	as	claims	in	the	database).	
The	 relatively	 low	proportion	 of	 patients	with	 a	 recorded	OAB	
diagnosis	 is	unlikely	to	arise	from	coding	limitations,	since	the	
ICD-9-CM	 diagnosis	 codes	 used	 for	 the	 study	 were	 compre-
hensive	 (Table	 1)	23,24	 and	 incorporated	 the	 symptomatology	 of	
the	 recent	 definition	 of	 OAB	 by	 the	 International	 Continence	
Society.1

However,	the	validity	of	evaluating	all	treated	patients	(with	or	
without	OAB	diagnosis)	is	supported	by	the	broadly	comparable	
demographics	of	 the	2	 subsets.	The	higher	baseline	prevalence	
of	 UTI	/	vulvovaginitis	 in	 patients	 diagnosed	 with	 OAB	 may	
reflect	misdiagnosis	in	some	patients,	because	symptoms	of	UTI	/	 
vulvovaginitis	 can	 resemble	 those	 of	OAB.33	 In	 addition,	 there	
were	 no	 differences	 in	 outcomes	 between	 patients	 with	 and	
without	a	diagnosis	of	OAB,	except	that	those	with	a	diagnosis	
had	a	higher	rate	of	switching,	which	might	be	due	to	increased	
monitoring	during	follow-up	of	diagnosed	individuals.
Persistence	 at	6	months	 in	our	 study	population	 (20%)	was	

within	the	ranges	reported	in	other	studies	(11%	to	30%).10,11,16,18 
In	our	study,	44.5%	of	patients	did	not	refill	their	index	prescrip-
tion,	suggesting	that	they	discontinued	within	the	first	30	days	of	
treatment.	The	median	days	to	discontinuation	(non-persistency)	
were	31.0	overall,	33.0	for	tol-ER,	34.0	for	oxy-ER,	32.0	for	tol-IR,	
and	0	for	oxy-IR.	It	is,	therefore,	likely	that	a	large	proportion	of	
patients	 in	 the	present	 study	did	not	 achieve	maximum	 thera-
peutic	benefit,	which	may	require	at	least	4	weeks	(for	oxy-ER)	
or	8	weeks	(for	tol-ER)	after	starting	therapy	or	dose	adjustment.3 
Because	low	persistence	may	be	due	to	inadequate	or	nonexistent	
medication	 counseling	 by	 prescribers,	 studies	 demonstrating	
the	 effectiveness	 of	medication	 counseling	 on	 persistence	 rates	
for	OAB	medications	may	 be	 needed.33	 Unfortunately,	 there	 is	 

currently	 limited	 evidence	 of	 the	 consequences	 of	 medication	
non-adherence	to	support	such	counseling	in	the	OAB	therapeu-
tic	area.
In	 our	 study,	 persistence	 on	 OAB	 drugs	 was	 low	 for	 all	 

4	study	drugs,	but	was	lowest	for	oxy-IR.	In	line	with	this	finding,	
previous	 studies	have	 shown	 lower	persistence	 (higher	discon-
tinuation	rates)	with	oxy-IR	compared	with	tol-IR.11,14-16	This	may	
reflect	differences	 in	 tolerability	between	drugs;	pooled	clinical	
trial	 data	 have	 demonstrated	 significantly	 greater	 incidence	 of	
adverse	events	and	a	higher	discontinuation	rate	due	to	adverse	
events	with	oxy-IR	than	with	tol-IR.34	Similarly,	studies	compar-
ing	tol-ER	and	oxy-ER	have	demonstrated	both	tolerability	and	
persistence	advantages	for	tol-ER	over	oxy-ER.17,18,34,35

ER	drugs	had	significantly	greater	adherence	(MPR)	than	IR	 
drugs,	 corroborating	 clinical	 trial	 data	 comparing	 ER	 and	 
IR	 formulations	 for	 both	 oxybutynin	 and	 tolterodine.36,37 
Switching	 was	 influenced	 by	 both	 drug	 type	 and	 the	 type	 of	 
prescriber;	for	patients	prescribed	their	index	drug	from	a	urolo-
gist	or	gynecologist,	the	odds	of	switching	were	43%	lower	than	
for	patients	prescribed	 their	 index	drug	 from	a	physician	with	
other	specialty.	However,	the	overall	rate	of	switching	in	the	pres-
ent	study	was	 low	(13.3%	as	a	proportion	of	all	study	patients,	
24.0%	of	patients	who	refilled	their	index	prescription).	Because	
non-persistence	is	the	result	of	the	combined	effect	of	switching	
and	 treatment	discontinuation,	 reducing	discontinuations	must	
be	 the	 most	 important	 component	 in	 maintaining	 persistence	
with	therapy.
In	 our	 study,	 age	 was	 the	 only	 patient	 characteristic	 that	

affected	adherence;	the	odds	of	adherence	were	50%	higher	for	
patients	aged	≥	65	years	than	for	those	aged	<	65	years.	In	a	meta-
analysis,	 age	 was	 not	 consistently	 associated	 with	 adherence	
among	 adults	 with	 study	 methodology	 exerting	 greater	 influ-
ence	than	demographics.38	However,	the	meta-analysis	evaluated	
adherence	 across	 17	 broad-ranging	 disease	 areas	 and	may	 not	
reflect	the	situation	in	OAB.	Based	on	clinical	trials	of	OAB	drugs	
in	the	elderly,	some	experts	suggest	that	older	patients	are	more	
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TABLE 5 Adjusted Study Outcomes by OAB Therapy

tol-ER 
(N = 454)

oxy-ER 
(N = 249)

tol-IR 
(N = 306)

oxy-IR 
(N = 108) P Value a R-square b

Persistence	on	index	Rx 11.0% 13.2% 9.0% 9.0% 0.363 —

Switch	rate 8.9% 15.5% 11.2% 18.8% 0.020 8.8%

Adherence	 
MPR	≥ 0.8

34.0% 36.0% 21.4% 15.3% 0.010 5.7%

a P value represents the change in the significance level of the model after adding the variables representing the index overactive bladder drug to the model with all other 
covariates. Statistical significance level (α) = 0.05. Significant values are shown in bold print.
b R-square represents the proportion of variation in the dependent variable explained by the model covariates. For the logistic regression models (switch rate and  
adherence), the Nagelkerke R-square value was used. No R-square value could be computed for the Cox proportional hazards model of persistence.
OAB = overactive bladder; oxy-ER = oxybutynin extended-release; oxy-IR = oxybutynin immediate-release; Rx = prescription; tol-ER = tolterodine extended-release;  
tol-IR = tolterodine immediate-release.
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likely than younger patients to respond to these medications.39 
This may translate to better perception of control and subsequent 
higher adherence as reported in the present study.

Drug regimen factors, such as dosing frequency, can also affect 
adherence.40 In our study, adherence on ER formulations was 
twice that on IR formulations, possibly due to the convenience of 
once-daily dosing afforded by the ER formulations.

Of particular interest, the level of copayment did not impact 
persistence or adherence. This is in contrast to results from a 
study in which OAB patients not currently using medication 
completed a questionnaire simultaneously rating 5 attributes of 
treatment.19 Using conjoint analysis techniques, all 5 parameters 
were significant considerations (all P < 0.001), with prescription 
drug coverage of greatest importance to patients followed by sleep 
disturbances, symptom concern, social interaction problems, and 
coping. Thus, given that paying the full medication cost was a 
determining factor in the decision to seek pharmacotherapy, it is 
interesting to note that our study did not demonstrate any impact 
of OOP cost on drug persistence or adherence rates. The lack of 
influence of OOP cost suggests that other factors, including fac-
tors not measured in our study, are more important predictors 
of persistence than overcoming financial barriers to treatment 
initiation.

Limitations
Foremost among the limitations was the low percentage of  
variance explained by our multivariate equations (< 10%), which 
suggests that unmeasured and possibly confounding factors 
affected persistence and adherence rates in our study sample. 
For example, no patient-reported data were available to docu-
ment use and effectiveness of behavioral interventions that may 
impact medication persistence and adherence. Second, while 
logistic regression analysis indicated that oxy-ER or oxy-IR users 
remained twice as likely to switch compared with tol-ER users, 
and tol-IR users did not differ significantly from tol-ER users, it is 
possible that our year of initiation variable masked the drug effect 
because there were no tol-ER users until September 2001.

Third, the reasons for discontinuation are not reported, and 
therefore clinically justified discontinuations associated with 
adverse events or other reasons cannot be distinguished from 
discontinuations due to poor adherence associated with lack of 
perceived clinical benefit or need for therapy due to severity of 
symptoms.

Fourth, we have no information about mail order use in this 
population. An unknown portion of the patients who failed to 
refill their index prescription could have taken the medication 
for up to 90 days.

Fifth, the MPR value may be underestimated if medications are 
obtained through other means, such as samples, which are not  
captured by the database. On the other hand, the assump-
tion of ‘a prescription filled is a prescription taken’ may not be  
completely true, thereby overestimating adherence. Sixth, while 

the level of copayment was not associated with persistence in  
the present study, the results are generalizable only to patients 
with prescription drug coverage.

■■  Conclusion
This study demonstrated low persistence (13%) with the 4 OAB 
drugs. ER formulations of oxybutynin and tolterodine had a sta-
tistically significant adherence advantage over IR formulations. 
However, adherence is still low; approximately 35% to 36% for 
the ER formulation compared with 15% to 24% with the IR 
formulations. Patient-reported data on perceptions and experi-
ences with drug therapy for OAB are needed to determine the 
reasons for discontinuation of drug therapy and non-adherence, 
particularly whether discontinuation is due to perceived lack of 
effectiveness or adverse effects.
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