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Conclusions: Results indicate a low level of persistence
with OBP. Barriers and reasons leading to discontinua-
tion of anti-PMO therapies should be proactively ad-
dressed to promote persistence and improve fracture
protection. 
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bAckground

Osteoporosis is a growing public health concern 
affecting over 200 million people worldwide1. Consi -
dering the ageing demographic trends, these figures are
expected to worsen in coming years1. Osteoporosis
causes more than 8.9 million fractures annually world-
wide2 and represent a major cause of morbidity and
mortality in developed countries3,4. 

Hip fractures, which are usually considered a good
indicator for osteoporosis epidemiology and quality of
clinical care5, are increasing globally, and Portugal is no
exception6–8. However, the available evidence indicates
that anti-osteoporotic treatment rates in Portugal are
low2,9, especially among women aged 65 years and ol -
der10. 

In Portugal as in other European countries, a variety
of osteoporosis medications with proven anti-fracture
efficacy are available for the prevention and treatment
of osteoporosis11. OBP are currently the most com-
monly prescribed post-menopausal osteoporosis
(PMO) treatment2. Although it is recogni zed that adhe -
rence and persistence with medication is crucial to
reach optimal clinical outcomes2,3,12, it has been con-
sistently shown that real-world persistence and adhe -
rence to OBP are low, resulting in a significant increase
in the risk of fracture13,14 and health care costs15–17. 

This study was conducted in Portugal where con-
trasting with many other countries, pharmacy records
are not centralized. Hence, unlike the majority of pub-
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AbstrAct

Background: Osteoporotic fractures are a major cause
of morbidity and mortality. It is recognized that persis-
tence with medication is crucial to reach optimal clini -
cal outcomes. We aimed to estimate the persistence le -
vel to weekly and monthly oral bisphosphonates (OBP)
in women with postmenopausal osteoporosis (PMO)
over 24 months from therapy initiation in a popula-
tion-based setting.
Methods: Prospective observational cohort study of
PMO women ≥50 years initiating OBP recruited
through community pharmacies. Data were collected at
baseline during face-to-face interviews. Follow-up in-
cluded pharmacy records (refill dates and medication
possession; cohort 1) and telephone-surveys for pa-
tients who agreed to be interviewed (cohort 2). Patients
were classified as persistent if they refilled their pres -
cription within 30 days after exhausting the time cove -
red by their previous supply. Log-rank tests were used
to compare Kaplan-Meier curves of time to non-per-
sistence.
Results: Of 427 women recruited with a mean age of
65.0 years, 380 (89%) agreed to be interviewed 
(cohort 2). Over 24-months of follow-up, 3.4% (95%
CI: [2.0%; 5.6%]) of all subjects were persistent to OBP
based on pharmacy records. Analysis combining both
self-reported information and pharmacy records 
(cohort 2) showed a persistence estimate of 20.0%
(95% CI: [16.1%; 24.2%]). Lower persistence was asso -
ciated with more frequent OBP dosing and living alone.
The most common reason for treatment discontinua-
tion was self-reported adverse events (27.6%).
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lished OBP persistence and adherence studies, which
used secondary data (defined as data that were already
collected for another purpose, e.g. as part of adminis-
trative records or patient health care), namely large 
administrative databases18, that are known to be often
poor in covariates, this study used also primary data
[defined as data collected prospectively for a particu-
lar study (de novo data collection)] that were original-
ly collected for this specific research purpose, thus ta -
king advantage of an increase control over the type and
amount of available information, particularly in what
concerns to medication-taking behavior and reasons
for discontinuation19,20. 

With a variety of health and delivery systems and
different real-world drug landscapes across countries,
it is acknowledged that country-specific analyses in
everyday clinical practice are necessary to understand
the levels of persistence with OBP and to determine
the factors associated with medication-taking be-
haviour. Against this background, we estimated per-
sistence and adherence levels with weekly and month-
ly OBP among a Portuguese treated population of
post-menopausal women, over 24 months from thera -
py initiation. Additionally, we aimed to explore and
potentially identify factors associated with non-per-
sistence.

Methods

study design, setting And PoPulAtion

An observational, prospective cohort study of post-
-menopausal osteoporotic women, recruited by the
Portuguese community pharmacies, was conducted
between 31 January 2011 and 30 July 2013. Invita-
tion letters were sent to all community pharmacies
from the National Association of Pharmacies (ANF)
with the required software to participate in this study
(n=1068; 37% of Portuguese pharmacies). The phar-
macists who agreed to participate were invited to at-
tend a half-day training session. For all those pharma-
cists who were unable to attend the training sessions,
conference calls were arranged. A pilot study was con-
ducted in November 2010 in order to test study feasi-
bility, namely data collection instruments, data mana -
gement systems, measurement methods and the
recruitment strategy.

Subjects were recruited based on pre-defined eligi-
bility criteria. Inclusion criteria included being a wom-
an, aged 50 years or more, initiating a PMO treatment

with weekly (alendronate 70 mg, alendronate 70 mg
+ colecalciferol 2800 or 5600 UI, or risedronate 35
mg) or monthly OBP (ibandronate 150 mg) and con-
senting to be included in the study. Subjects were ex-
cluded if they had done any PMO treatment (self-re-
ported) within 6 months prior to recruitment (with
the exception of calcium or vitamin D) or if they de-
pended on others to take medication. For the eligible
subjects who did not accept to participate, informa-
tion regarding the age group, the OPB filled and the
medical specialty responsible for subject’s prescription
were collected through a refusal log form.

After enrolment, subjects were asked to take part in
telephone follow-up interviews to confirm the persis-
tence status and to report reasons for non-persistence.
Cohort 1 included subjects who accepted to participate
in the study but did not consent to telephone follow-
-up interviews and cohort 2 included subjects who
acce pted telephone interviews. 

Data were collected through three different sources.
At baseline, patients had a face-to-face interview with
a trained pharmacist to collect demographic (birth
date, educational level, city council of residence, em-
ployment status, co-residence status and number of
people living in subject’s household) and self-repor ted
clinical characteristics such as health care habits (phy -
sical activity, frequency of medical appointments du -
ring the twelve months prior to recruitment), age at
osteoporosis diagnosis, awareness and knowledge of
bone mineral density test (BMD), menopause and age
at menopause, history of fractures (fractured bone, age
at fracture and hospitalization), co-morbidities, con-
comitant therapy and OBP treatment status [posology,
medical specialty responsible for subject’s prescription
and duration, naïve (incident) vs re-starter (prevalent)
subject and, if applicable, previous bisphosphonates
therapy experienced (date of the last bisphosphonates
refilling)]. 

Over the study period, data regarding persistence
and adherence (e.g. refill dates and medication pos-
session) were collected by an electronic data capture
system developed for electronic transfer of patients’
pharmacy records from pharmacy to the Centre for
Health Evaluation & Research (CEFAR) from ANF. For
cohort 2 participants, confirmation of non-persistence
status (e.g. acquisition of OBP in a different pharma-
cy) and reasons for non-persistence were obtained
through structured telephone questionnaires every
time subjects were identified as potential non-persis-
tent through the pharmacy records database. Tele-
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phone follow-up ceased whenever the non-persistent
status was confirmed by the subject. To minimize po-
tential recall bias, a 4-week period was considered to
obtain responses, counting from when the patient was
identified as non-persistent through the database. Each
subject remained under observation during 24 months
and was followed prospectively through the pharmacy-
records database, regardless their persistence status
during the study period. 

Since there was no hypothesis being tested, a sam-
ple size of 418 patients was determined in order to es-
timate a 30% persistence rate after 24 months of follow-
-up21, for an expected incidence OBP use rate of 1.9%
(95% confidence intervals (CI): 1.1; 2.7%) (data obtai -
ned from a one week national census survey condu -
cted in 105 pharmacies from a total of 1091 OBP pre-
scriptions), with a 5% absolute error for the half-width
of the 95% CI. A 30% lost-to-follow patients was con-
sidered.

study definitions

Persistence was defined as the accumulation of time
from initiation to discontinuation of treatment, based
on the number of consecutive days of study medication
dispensed to the subject. Persistence was quantified
with the Estimated Level of Persistence with Therapy
(ELPT) method. This was calculated as the proportion
of subjects refilling each subsequent prescription with-
in a grace period of 30-days (after the days’ supply from
the previous prescription was exhausted). A non-per-
sistent subject was defined as one who missed pres -
cription cycles according to the definition of persis-
tence and was considered non-persistent for the
remainder of the study, regardless of whether the 
subject had collected medication for the subsequent
months (according to the definition of non-persis-
tence). Time to non-persistence was calculated as the
time in days between the date of the first medication
and the last day the patient was still classified as per-
sistent. The refill interval to consider in the analysis
was calculated using the baseline information of the
real prescribed posology, when available. Whenever
that information was missing, the refill interval was
considered using the information provided by the
drug’s Summary of Product Characteristics (SmPC).
Lost-to-follow-up included subjects no longer captured
in the database for the acquisition of any medication af-
ter recruitment (cohort 1) and subjects from cohort 2
identified as non-persistent who were not possible to
be reached by telephone during the study period. 

Adherence was assessed for each study participant
based on the Medication Possession Ratio (MPR). MPR
was calculated as the number of days of medication
supplied within the refill interval divided by the num-
ber of days of the observation period. A patient was
classified as adherent when MPR ≥ 0.8.

stAtisticAl AnAlyses

Regional distribution, setting (urban/semi-urban/rural)
and pharmacists’ staff of pharmacies with recrui ted pa-
tients was compared with the overall distribution of
pharmacies using Chi-square test for adjustment. Dis-
crete variables were summarized by absolute and rela-
tive counts and missing values were stated in the corre-
sponding summary table. Continuous variables were
summarized using central tendency measures and dis-
persion, i.e., mean and standard deviation (SD), medi-
an and inter-quartile range (IQR). To evaluate diffe -
rences between cohorts Chi-square test or Fisher’s exact
test were used for contingency tables whereas Wil coxon
test was used to for ordinal or continuous varia bles.

The persistence was determined, for overall popu-
lation and per each cohort. 95% CI were computed.
Kaplan-Meier (KM) curves and log-rank test were com-
puted to compare the time to non-persistence between
cohort 1 and 2 and the median time on therapy was cal-
culated. Sensitivity analyses were performed and over-
all persistence was calculated for patients using com-
bination of pharmacy records and patients’ self-
-reported data on persistence. Further sensitivity analy -
ses were performed, specifically using 60 and 90-day
grace periods (for cohort 1) and to assess the impact of
switching medication. In the later, a new estimate of
persistence was obtained, considering the subjects as
still persistent if they switched (within the grace pe -
riod) to a new medication other than one of the study
medications, but still indicated for the treatment of PMO
(with the exception of calcium and/or vitamin D). 

Cox models were used to explore potential factors
that could contribute to time to non-persistence. The
response/outcome variable was time-to-non-persis-
tence (combining both pharmacy records and self-re-
port information on persistence) and the covariates
were baseline characteristics. Univariate and multiva -
riate hazard ratios (HR) were computed and Wald’s
95% CI presented. Model diagnoses comprised the
computation of likelihood-ratio, Wald and score chi-
square statistics, and the Variance Inflation Factor
(VIF). In depth, residuals analysis, including plots with
the scaled Schoenfeld residuals was performed, the 
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but were more frequently placed in urban areas
(p=0.0021) and had significantly more pharmacists in
their staff (p<0.0001).

A total of 444 patients were invited and 427 eligible
patients consented to participate in the study. A total of
380 (89.0%) patients agreed to be contacted through
telephone follow-up interviews (cohort 2) (Figure 1). 

bAseline chArActeristics

Participants’ characteristics are presented in Table I.
The mean age was 65.0 (SD=9.5) years and 267
(63.0%) had only completed basic education. Most of
study participants (n=322; 75.8%) lived in an urban
setting, half (n=211; 50.0%) were retired and about
334 (78.2%) were living within household with at least
2 people. 

About half (n=214; 50.2%) reported practicing some
type of physical exercise (including walking), on aver-
age 4.0 (SD=2.0) days per week and 1.1 (SD=0.6)
hours per day. Most of the patients had one or more
medical appointments per quarter in the 12 months
prior to recruitment (n=255; 60.0%). About two-thirds
of participants reported to have other chronic diseases
(n=289; 67.8%), hypertension (n=186; 64.4%) being
the most frequent. A total of 367 (86.8%) subjects re-
ported to take concomitant medication and among
those the mean number of different medicines taken
was 3.7 (SD=2.4). At least half of patients reported to
have reached menopause at age of 51 or older
(IQR=48–54). No statistically significant differences
were found between cohorts regarding baseline health
characteristics (p>0.05), except for the participants
who reported having thyroid disorders (p=0.0174) and
patients taking medication for Parkinson’s disease
(p=0.0331), which were more frequent in cohort 1.  

At baseline, 245 (57.8%) patients acknowledged
having osteoporosis, however the proportion of pa-
tients who did not know about their osteoporosis sta-
tus was significantly higher (p=0.0089) in cohort 1. On
average, patients reported the awareness of osteoporo-
sis diagnosis at 61.9 years (SD=9.6). Overall, 332
(78.5%) patients acknowledged having done a BMD
test prior to recruitment. 

A total of 137 (32.1%) patients reported having a
fracture prior to recruitment, of those 71 patients re-
ported having a fracture at menopause age or after. The
most prevalent was foot fracture (n=29; 21.2%), fol-
lowed by wrist fracture (n=23; 16.8%) and femur/hip
fracture (n=21; 15.3%). 

Regarding the exposure to bisphosphonates therapy,

latter, to assess proportional hazards assumption. Time
cut-points were created in variables with non-propor-
tional hazards. 

The proportion of adherent patients was determined
at 12 and 24 months. The baseline characteristics of
adherent/non-adherent patients were compared using
chi-square test or Fisher’s exact test.

All tests were two-sided and the statistical significance
level adopted was 5% without adjusting for multiplici-
ty. Data were analyzed in SAS Enterprise Guide v4.1.

ethics And dAtA Protection

This study was reviewed and approved by the Por-
tuguese Data Protection Authority and was conducted
in accordance with the ethical principles stated in the
Declaration of Helsinki. Every participant accepted to
participate by signing a written informed consent 
prior to initiation of any study procedures. Participants
had the right to withdraw fully or partially from the
study at any time for any reason, without jeopardizing
patient service, by the pharmacy. All collected data were
strictly confidential and databases had all security mea-
sures required by Portuguese law and guaranteed lo-
gistical separation between health data and other per-
sonal data. Participants were attributed a non-
-identifying numeric code. 

results

PArticiPAnt PhArMAcies And PAtients

A total of 287 (26.9%) out of 1068 invited pharmacies
accepted to participate and 169 (15.8%) recruited at
least one patient. Regional distribution of pharmacies
with recruited patients was similar with the national
distribution of the Portuguese pharmacies (p=0.1030)

444 patients were invited to participate in the study

435 patients met elegibility criteria

427 consent to participate in the study (100.0%)

Cohort 1
47 patients refused
to participate in the
telephone follow-up

(11.0%)

9 patients were excluded

8 patients refused to participate

Cohort 2
380 patients agreed

to be contacted 
in the telephone

follow-up (89.0%)

figure 1. Subjects enrolment scheme
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tAble i. bAseline deMogrAPhic And self-rePorted clinicAl chArActeristics 

Cohort 1 Cohort 2 Total
Characteristics (n=47) (n=380) (n=427) p-value
Age mean (SD) (NR=0), years       66.0 (11.1) 64.8 (9.3) 65.0 (9.5) 0.6213
< 55 8 (17.0) 53 (13.9) 61 (14.3)
55 - 64 14 (29.8) 161 (42.4) 175 (41.0)

0.2619
65 - 74 12 (25.5) 98 (25.8) 110 (25.8)
≥ 75 13 (27.7) 68 (17.9) 81 (18.9)
Educational level (NR=3) n (%) n (%) n (%)
No academic degree 10 (21.3) 42 (11.2) 52 (12.3)
Basic education (≤ 9 years) 28 (59.5) 239 (63.4) 267 (63.0)

0.1652
Secondary education (10-12 years) 6 (12.8) 45 (11.9) 51 (12.0)
Bachelor/University degree 3 (6.4) 51 (13.5) 54 (12.7)
Setting of residence (NR=2) n (%) n (%) n (%)
Urban 33 (70.2) 289 (76.5) 322 (75.8)
Suburban 7 (14.9) 59 (15.6) 66 (15.5) 0.2790
Rural 7 (14.9) 30 (7.9) 37 (8.7)
Employment status (NR=5) n (%) n (%) n (%)
Employed 11 (23.4) 100 (26.6) 111 (26.3)
Unemployed 3 (6.4) 25 (6.7) 28 (6.6)

0.9568
Retired 24 (51.1) 187 (49.9) 211 (50.0)
Housewife 9 (19.1) 63 (16.8) 72 (17.1)
Living alone (NR=0) n (%) n (%) n (%)
No 38 (80.9) 296 (77.9) 334 (78.2)

0.6432
Yes 9 (19.1) 84 (22.1) 93 (21.8)
Physical exercise (NR=1) n (%) n (%) n (%)
No 23 (48.9) 189 (49.9) 212 (49.8)

0.9041
Yes 24 (51.1) 190 (50.1) 214 (50.2)
Number of days per week (mean [SD]) 4.2 [2.4] 3.9 [1.9] 4.0 [2.0]
Number of hour per day (mean [SD]) 1.0 [0.3] 1.1 [0.6] 1.1 [0.6]

Medical appointments in the last 12 months (NR=2)   n (%) n (%) n (%)
None 0 (0.0) 1 (0.3) 1 (0.2)
Once/year 5 (11.1) 46 (12.1) 51 (12.0)
Once/semester 16 (35.6) 102 (26.8) 118 (27.8) 0.7330
Once/quarter 11 (24.4) 110 (29.0) 121 (28.5)
More than once/quarter 13 (28.9) 121 (31.8) 134 (31.5)
Chronic illnesses (NR=1) n (%) n (%) n (%)
No 14 (29.8) 123 (32.5) 137 (32.2)

0.7120
Yes 33 (70.2) 256 (67.5) 289 (67.8)
Concomitant therapy (NR=4) n (%) n (%) n (%)
Yes 43 (93.5) 324 (85.9) 367 (86.8) 0.2458
Number of different medicines taking for chronic illnesses
Mean (SD) 3.8 (2.3) 3.7 (2.4) 3.7 (2.4)
Median (IQR) 4.0 (2.0-5.0) 3.5 (2.0-5.0) 4.0 (2.0-5.0)
Age at menopause (NR=45), years n (%) n (%) n (%)
Mean (SD) 49.4 (4.8) 50.2 (5.6) 50.2 (5.5)

0.3141
Median (IQR) 50.0 (45.5 -53.5) 51.0 (48.0-54.0) 51.0 (48.0-54.0)

continues on the next page
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tAble i. continuAtion 

Cohort 1 Cohort 2 Total
Characteristics (n=47) (n=380) (n=427) p-value
Knowledge about osteoporosis status (NR=3)         n (%) n (%) n (%)
No 16 (34.0) 145 (38.5) 161 (38.0)
Yes 25 (53.2) 220 (58.3) 245 (57.8) 0.0089
Do not know 6 (12.8) 12 (3.2) 18 (4.2)
Age at first diagnosis (NR=17), years n (%) n (%) n (%)
Mean (SD) 61.6 (11.0) 62.0 (9.5) 61.9 (9.6)
Median (IQR) 62.0 (54.9-69.0) 61.8 (54.0-68.9) 61.9 (54.9-68.9)
Patient’s acknowledge about BMD (NR=4)       n (%) n (%) n (%)
No 5 (10.9) 69 (18.3) 74 (17.5)
Yes 39 (84.8) 293 (77.7) 332 (78.5) 0.5085
Do not know 2 (4.3) 15 (4.0) 17 (4.0)
Bone fracture after menopause (NR=0) n (%) n (%) n (%)
No 40 (85.1) 316 (83.2) 356 (83.4)

0.7350
Yes 7 (14.9) 64 (16.8) 71 (16.6)
Exposure to bisphosphonates therapy (NR=0) n (%) n (%) n (%)
Treatment naïve (incident cases) 37 (78.7) 290 (76.3) 327 (76.6)
Treatment restarters (prevalent cases) 10 (21.3) 90 (23.7) 100 (23.4)

0.7131

Year since last bisphosphonates uptake*:
[6 months-1 year[ 1 (10.0) 23 (26.7) 24 (25.0)
[1 -2 years[ 2 (20.0) 17 (19.8) 19 (19.8)
[2-3 years[ 1 (10.0) 18 (20.9) 19 (19.8)
[3-6 years[ 3 (30.0) 14 (16.3) 17 (17.7)
[6-10 years[ 1 (10.0) 10 (11.6) 11 (11.5)
≥ 10 years 2 (20.0) 4 (4.7) 6 (6.3)
Bisphosphonate therapy (NR=0) n (%) n (%) n (%)
Monthly 11 (23.4) 123 (32.4) 134 (31.4)
Weekly 36 (76.6) 257 (67.6) 293 (68.6)

0.2115

Medical specialty responsible for subject’s n (%) n (%) n (%)
prescription (NR=2) 
General practitioner 30 (66.7) 259 (68.2) 289 (68.0)
Gynecologist and obstetrician 4 (8.8) 42 (11.1) 46 (10.8)
Orthopedist 3 (6.7) 31 (8.2) 34 (8.0)

0.0454
Internal medicine 5 (11.1) 12 (3.2) 17 (4.0)
Rheumatologist 3 (6.7) 11 (2.9) 14 (3.3)
Other 0 (0.0) 25 (6.6) 25 (17.9)

NR – non respondents; BMD – Bone Mineral Density; *Four patients in cohort 2 did not remember the time since the last bisphosphonate
uptake, but not within 6 months prior to recruitment.

the majority of patients were treatment naïve (n=327;
76.6%), and 293 (68.6%) and 134 (31.4%) were initia -
ting weekly and monthly therapy, respectively. Re-
garding prescribed therapy duration, 285 (93.8%) re-
ported chronic/long term OBP use. Medical specialties
that issued more OBP prescriptions were general prac-
titioners (n=289; 68.0%) and gynecologists (n=46;

10.8%). No significant differences were found between
cohorts.

overAll Persistence

According to ELPT Method, the persistence with oral
bisphosphonates therapy after a follow-up of 6, 12, and
24 months was 28.3% (95% CI: [24.0%; 32.6%]),
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10.2% (95% CI: [7.3%; 13.1%]) and 4.5% (95% CI:
[2.5%; 6.5%]) respectively. Persistence rates were simi -
lar between cohorts (p>0.05). Seven patients were lost-
to-follow-up (6 in cohort 1 and 1 in cohort 2). 

Kaplan-Meier survival analysis at 24 months of 
follow-up (Figures 2 and 3) demonstrated that overall
persistence with OBP therapy was 3.4% (95% CI:
[2.0%; 5.6%]) and was similar in the 2 cohorts
throughout the study period (p=0.9813). Median time
to non-persistence was 70 days (77 in cohort 1 and 67
in cohort 2). The level of persistence of treatment
restarters and naïve patients was similar over the study
period (p=0.4802).

Sensitivity analysis using data from cohort 2 indicat-
ed that the persistence at 24 months estimated exclu-
sively with electronic data from pharmacy records was
3.5% (95% CI: [2.0%; 5.8%]) whereas when including
patient self-reported information on persistence was
20.0% (95% CI: [16.1%; 24.2%]) (Figure 4). In cohort
1, a more conservative persistence estimate was evalu-
ated using 60 and 90 days grace periods. KM persis-
tence estimates varied from 20.5% to 35.5% at 6
months, from 5.1% to 15.2% at 12 months and from
2.6% to 7.6% at 24 months. Considering the impact of
switching to another osteoporosis medication (not
weekly or monthly OBP), the overall persistence did not
change at 24 months (3.4%). Over the study period, 44
patients switched to a different osteoporosis medica-
tion: 3 in cohort 1 and 41 in cohort 2.

reAsons for non-Persistence

Over the study period, 361 patients from cohort 2 were
identified as potential non-persistent through the phar-

macy records database. Of these, 181 confirmed to
have stopped taking their OBP medication and 165 pa-
tients reported not having stopped the medication, sta -
ting that they had acquired OBP medication in ano ther
pharmacy. Amongst self-confirmed non-persistent pa-
tients, 40 (22.1%) indicated that OBP discontinuation
was recommended by the physician and 27.6% (n=50)
reported that was due to an adverse event. Gastroin-
testinal disorders were the adverse events more fre-
quently reported (72.0%; n=36) followed by muscu-
loskeletal and connective tissue disorders (34.0%;
n=17) and nervous system disorders (22.0%; n=11).
There were no serious adverse events reported by the
patients. Other reasons reported for OBP treatment in-
terruption comprised patient’s decision to make a pause
in the medication (15.5%), “not yet returned to the
physician to renew prescriptions” (13.8%) and not be-
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figure 2. Kaplan-Meier curves of overall persistence with oral
bisphosphonates therapy
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figure 3. Kaplan-Meier curves of persistence with oral
bisphosphonates therapy, per cohort
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figure 3. Persistence using pharmacy records self-reported
information
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ing aware to continue treatment with OBP after the first
prescription (12.7%). 

PotentiAl fActors AssociAted with tiMe to

non-Persistence

In the multivariate Cox model (Table II), analysis com-
bining both pharmacy records and self-report infor-
mation on persistence indicated that patients with
higher educational level (secondary and university de-
gree) had a higher risk of persistence failure in the first
6 months of follow-up (HR=1.387; 95% CI [1.035;
1.857]; p=0.0283) and lower risk after 6 months of fol-
low-up (HR=0.531; 95% CI [0.301; 0.936]; p=0.0287)
and patients living alone had a higher risk of persis-
tence failure after 3 months of follow-up (HR=1.822;
95% CI [1.270; 2.614]; p=0.0011). Results also
demonstrated that patients having weekly therapy had
a higher risk of persistence failure (HR=1.295; 95% CI
[1.019; 1.647]; p=0.0347).

Adherence

At the end of the study, only 7.5% [4.9%; 10.1%] of the
patients were adherent (MPR ≥80%). More than a half
of the patients (52.6%) had a MPR less than 20% at 24
months of follow-up. Non-adherence at 12 months was
found to be higher in patients living alone (p=0.0285)
and in patients under a weekly therapy (p=0.0300).
However, at 24 months of follow-up these differences
were not significant (p>0.05). 

discussion 

As part of the real-world practice evidence generation
data, it is acknowledged that it is of utmost importance
to have methods for monitoring patients’ drug usage
landscape as well as its outcomes and determinants.
Contrasting with the majority of the published studies
that used claims databases, the present study repre-
sents an important contribution to assess medication-
taking behaviour. Through the implementation of a re-
search design that combines, pharmacy records and
self-reported information, persistence with osteoporo-
sis medication was measured and reasons for discon-
tinuation at a patient level were identified. An overall
persistence rate with weekly and monthly OBP over 24
months from therapy initiation of 4.5% was found,
considering information exclusively from pharmacy
records. It is worth mentioning that the overall risk of
persistence failure was 71.7% at 6 months and 89.8%

at 12 months, revealing the highest decrease in persis-
tence during the first year of treatment follow-up. 

Several sensitivity analyses were performed in order
to assess the impact of different assumptions on OBP
persistence rates. In general, regardless of the sensitiv-
ity analysis conducted, persistence estimates were very
low. At the end of the study period, when extending the
permissible gap length to 60 or 90 days, persistence
estimates at 24 months was slightly higher (5.1% and
7.6%, respectively). Considering the switching to 
other osteoporosis medication (other than the study
medication), the overall persistence did not change at
24 months. Additionally, even when including patient
self-reported data, OBP persistence rate increased but
was still very low (20.0%).  Even though most of pa-
tients were treatment naïve (76.6%) at baseline, simi-
lar OBP lower persistence levels were found between
treatment restarters and naïve patients.

Overall, taking into account study persistence esti-
mates together with sensitivity analysis results, it is be-
lieved that the “true” OBP persistence rate might pos-
sibly be between the lower limit of persistence estimate
retrieved from pharmacy records exclusively and the
upper limit of persistence estimate retrieved from the
combination of pharmacy records and patient self-re-
ported information. In this frame, it is assumed that, on
one hand, patient’s self-reported persistence could be
overestimated. However, on the other hand, for a 24
months’ time period persistence estimates retrieved ex-
clusively from pharmacy records could be underesti-
mated since patients can go to more than one pharma-
cy and there is not a Portuguese database that
comprises all prescriptions refills from different phar-
macies at an individual patient level.

In general, this study revealed lower persistence
rates than other studies published elsewhere14,22–24

based on similar population inclusion criteria and con-
sidering information based on administrative or health
records databases exclusively. Only a study conducted
in Taiwan, based on claims databases, showed a com-
parable persistence rate of 4.07% at 24 months25. Even
when considering self-reported data and pharmacy
records, persistent rates continued to be lower than
what was found within most literature22,26. An Euro-
pean study conducted in Germany23 showed similar
persistence rates (12.9% at 24 months), when consi -
dering the persistence estimate between the two study
methods boundaries results: pharmacy records exclu-
sively and its combination with self-report information
data.
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Concerning adherence, at the end of the study, more
than a half of the patients (52.6%) had a MPR < 20%
and only 7.5% of the patients were identified as ad-
herent (MPR > 80%). In cohort 2, considering self-re-
port information, adherence rate increased up to
21.4%. In line with persistence estimates, adherence
rates observed were lower when compared to other
studies either based on surveys27 or on electronic med-
ical records13,14,23,28. However, it should be mentioned
that Portuguese patients reveal, in general, lower ad-
herence rates to chronic therapy than what it was found
worldwide29–32.

When analyzing factors that could contribute to
non-persistence overtime, it was found that patients
living alone had a higher risk of persistence failure af-
ter 3 months of follow-up and patients with higher ed-
ucational level had a higher risk of persistence failure
in the first 6 months of follow-up. Also, it was observed
that persistence failure risk was higher for patients on
weekly therapy. The OBP persistence failure determi-
nants found in this study are globally in line with what
was described elsewhere14,21,33–35. 

Reported adverse events was the most frequent rea-
son reported to discontinue OBP treatment. The most
frequent adverse events reported are in accordance with
the literature24. Improving adherence to OBP require
health care providers to proactively address adverse
drug events36,37 in order to prevent OBP risk treatment
failure. 

The results of this study should be viewed in light of
the following limitations. First, pharmacies self-selec-
tion could have occurred since participation was not
mandatory. Nevertheless, the regional distribution of
participating pharmacies was similar to the national
distribution of Portuguese pharmacies. However, phar-
macies with recruited patients had significantly a high-
er number of community pharmacists in their staff,
which, given the need of complying with study re-
quirements, showed no surprise. Secondly, clinical data
collected at baseline were reported by the patient and
could be associated with some degree of inaccuracy.
Even though a study conducted in Portugal showed a
concordance rate of 90% between self-report informa-
tion and diagnosed health condition, regarding post-
menopausal state (38). The fact that a lower proportion
of patients acknowledged having a diagnose of osteo-
porosis communicated by the medical doctor (57.8%)
as compared with the patients having done a BMD
(78.5%) could be intriguing. A possible explanation
could be that the BMD test is not exclusively used for

the diagnosis of osteoporosis, as it is used in the diag-
nosis/complimentary diagnosis test on other muscu-
loskeletal disorders. Beyond that, the BMD test could
have been counselled by other healthcare profession-
als (e.g. gynecologists, through screening programs)
and being performed in a routine fashion along wom-
en’s life, concretely after the commencement of
menopause. Despite this, these findings might require
improvements in patient-health care provider com-
munication as well as between health-care providers. 

Thirdly, the use of self-report information to ascer-
tain persistence could also be biased by a reluctance to
admit an inappropriate behavior (social desirability
bias). However, inaccuracies in reported persistence
are believed to be minimized since independent re-
search interviewers and not patients’ healthcare
providers were responsible to conduct the follow-up
interviews39,40. Furthermore, even when including pa-
tient self-reported data, the OBP persistence rate found
was still very low, that is to say, the majority of patients
did not show reluctance to declare they have stopped
taking the medication. Beyond that, in order to mini-
mize potential recall bias, a maximum period of 4 week
was allowed to contact the patient. From the patient’s
perspective, when reporting OBP persistence informa-
tion, it is believed that OBP was easily identified dur-
ing the telephone follow-up due to its unique charac-
teristics, either concerning posology (weekly or
monthly) or the recommended instructions of utiliza-
tion (e.g. patient must take the tablet with a full glass
of water, at least 30 minutes before any food, drink or
other medicines, etc.). 

Despite the limitations, this study has several
strengths. The two cohorts (those who did not accept
to be contacted and those who accepted to be contact-
ed) were similar with regard to baseline characteristics
and no differences between persistence or adherence
rates estimated through pharmacy records exclusively
were observed over the study period. During the en-
rolment phase, eligibility criteria were assessed by a
trained pharmacist and then double checked by the re-
search team, which provided additional quality to in-
formation retrieved. Missing data, concerning self-re-
port baseline information and telephone follow-up
survey, were low presenting high quality of informa-
tion, in respect to validity and completeness. Data from
patient self-report may well capture and further explore
some features of medication use and behaviour land-
scape, namely reasons for treatment discontinuation,
when compared to administrative databases. As a final
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point, regarding sample size, the number of patients
enrolled in this study, allowed to estimate persistence
rates with an absolute error of less than 5%.  

Overall, regardless of the method used, either phar-
macy records exclusively or their combination with pa-
tient self-reported information, low levels of OBP per-
sistence and adherence were found. Our results not
only confirmed findings from other countries, by iden-
tifying sub-optimal rates of persistence with OBP, but
also add knowledge by implementing an innovative
study design in Portugal that combines pharmacy
records and self-report information, to measure per-
sistence and adherence to chronic therapy. These re-
sults may be used to develop potential effective inter-
ventions that aim to improve the length of persistence
to osteoporosis therapy. Furthermore, this study sug-
gested that strategies to improve persistence should be
implemented during the first year of therapy and that
is of utmost importance to inform patients about their
long-term treatment plan, highlighting the role of ad-
herence and persistence with therapy and compliance
with dosing recommendations.

Although this study was conducted some years ago,
we do believe that the global results still remain today.
The present study was the first study tackling persis-
tence and adherence with OBP medication in Portu-
gal, and to the best of our knowledge no other study as-
sessing these medication-taking behaviour domains
has been published or conducted so far. Furthermore,
OBP remain currently the most frequent treatment in
Portugal and the national clinical guideline issued by
the Directorate General of Health in 2011 has not been
updated.

conclusions 

Low persistence and adherence levels to OBP treatment
were found. Exploratory analysis suggested that low
persistence was associated with more OBP frequent
dosing and living alone status. Continuing attention
should be given to non-serious adverse events of OBP,
because they represented the most common reported
reason for discontinuation. 
Since low persistence is associated with lack of effec-
tiveness, barriers and reasons leading to the discontin-
uation of anti-PMO therapies should be addressed, es-
pecially during the first year of therapy, to promote
persistence and adherence and consequently the level
of anti-fracture protection in the PMO population.
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