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R E V I E W

Abstract: The leading treatments for postmenopausal osteoporosis are the nitrogen-containing 

bisphosphonates, which are required long term for optimal benefi t. Oral bisphosphonates have 

proven effi cacy in postmenopausal osteoporosis in clinical trials, but in practice the therapeutic 

benefi ts are often compromised by patients’ low adherence. Nonadherence to bisphosphonate 

therapy negatively impacts outcomes such as fracture rate; fractures are in turn associated with 

decreased quality of life. The most common reason cited by patients for their nonadherence 

is that the strict dosing instructions for bisphosphonates are diffi cult to follow. One aspect of 

bisphosphonate administration that can be changed is dosing frequency and several studies have 

evaluated patient preferences for different dosing schedules. Studies have shown a preference 

for a weekly bisphosphonate regimen versus daily dosing and it has been demonstrated that 

this preference for reduced dosing frequency impacts on adherence. Ibandronate is the fi rst 

nitrogen-containing oral bisphosphonate for osteoporosis that can be administered in a monthly 

regimen and two robust clinical studies demonstrated a strong patient preference for this monthly 

regimen versus a weekly regimen. It is important that physicians consider patient preference 

when prescribing treatment for osteoporosis to ensure that the disease is effectively managed 

for the long-term benefi t of the patient.

Keywords: postmenopausal osteoporosis, bisphosphonates, preference, adherence, 

ibandronate

Introduction
Osteoporosis affects one in three postmenopausal women but the nature of this generalized, 

initially asymptomatic, chronic disease means that many patients are unaware that they 

have this disease until they experience their fi rst fracture. Osteoporosis is characterized 

by low bone mass and structural deterioration of bone tissue, leading to bone fragility 

and an increased susceptibility to fractures (WHO 2003a). Bone loss is the result of an 

imbalance in bone turnover, with bone resorption occurring at a faster rate than new bone 

formation. The resulting reduction in bone mass and accompanying damage to bone 

microarchitecture increases the risk of fracture. The most common form of osteoporosis, 

that experienced by postmenopausal women, results from reduced estrogen production 

following the menopause; by increasing bone resorption, estrogen defi ciency disrupts 

the fi ne balance of the bone remodeling cycle. The spine (vertebral fractures), hips, and 

wrists (nonvertebral fractures) are the most common sites of osteoporosis-related bone 

fractures (ie, fractures that are out of proportion to the level of external trauma), although 

osteoporosis-related fractures can occur at almost any skeletal bone site. 

Patients who suffer a vertebral fracture are subsequently at an increased risk 

of further fractures of all types, including hip fractures (Johnell et al 2001). Large 

prospective fracture studies have demonstrated an increased mortality rate following 

vertebral fracture. In the Study of Osteoporotic Fractures (SOF), women with at least 
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one prevalent vertebral fracture experienced a 23% greater 

age-adjusted mortality rate than age-matched controls in 

the general population (Johnell et al 2004). In patients with 

postmenopausal osteoporosis in the Fracture Intervention 

Trial (FIT) (Melton 2000) and the European Prospective 

Osteoporosis Study (EPOS) (Kanis et al 2004), it was dem-

onstrated that the presence of a vertebral fracture increases 

the relative risk of mortality by approximately 60%.

In addition to mortality, vertebral fractures are associated 

with debilitating pain (lasting several weeks or months, with 

chronic pain lasting for many years), kyphosis (curvature 

of the spine, leading to height loss, abdominal protrusion, 

and a hump at the top of the spine), disability, and restricted 

movement (Ross 1997; Center et al 1999; Lips et al 1999; 

Cummings and Melton 2002; Hodgson et al 2003; Jalava et 

al 2003; Lips 2003; Naves et al 2003). There are also psy-

chological effects; patients may experience anxiety about 

their loss of independence, as well as having a fear of falls 

and further fractures. Nonvertebral fractures, especially hip 

fractures, are devastating; around half of the patients who 

experience a hip fracture will never be able to walk again 

without assistance (Johnell 1997) and as many as 30% of 

hip fracture patients require permanent institutional care 

(Lips et al 1999).

Population-based outcome modeling estimates that Cau-

casian women over 50 years of age have a one-in-three risk 

of at least one vertebral fracture and a one-in-fi ve risk of at 

least one hip fracture in their remaining lifetime (Chrischilles 

et al 1991). The incidence of osteoporosis-related fractures 

increases with age, so as the population ages, the number 

of osteoporosis-related fractures is projected to increase 

dramatically (Cooper et al 1992; Melton et al 1992). Over-

all, 40% of women with postmenopausal osteoporosis will 

suffer one or more fragility fractures during their remaining 

lifetime (Melton et al 1992). In the year 2000, an estimated 

75 million people had osteoporosis in Europe, the US, and 

Japan (Madhok et al 2000). During 2002, the direct impact 

of this disease translated to an estimated treatment cost in the 

US of $17.5 billion (Melton 2003), and in 2003, in the EU, the 

estimated total direct cost of osteoporosis-related fractures 

was 25 billion (IOF 2003). Due to the increasing burden of 

osteoporosis, there is a real need for effective treatments. 

Bisphosphonates for the treatment 
of osteoporosis
The aim of pharmacological intervention in postmenopausal 

osteoporosis is to reduce the frequency of fractures and, 

consequently, reduce the related burden on patients and 

healthcare services and improve patients’ quality of life. 

The leading treatments for postmenopausal osteoporosis are 

the nitrogen-containing bisphosphonates. These antiresorp-

tive agents reduce postmenopausal bone loss by inhibiting 

osteoclast activity and reducing the rate of bone resorption. 

This shifts the balance in favor of bone formation, so that 

bone mass is increased (Russell and Rogers 1999). In numer-

ous robust clinical trials, the nitrogen-containing bisphos-

phonates alendronate, risedronate, and ibandronate have 

consistently demonstrated considerable increases in bone 

mineral density (BMD) of the spine and hip and decreases 

in the biochemical markers of bone turnover together with 

substantial antifracture effi cacy (Black et al 1996; Cum-

mings et al 1998; Harris et al 1999; Reginster et al 2000; 

Chesnut et al 2004). Additionally, the bisphosphonates are 

the only antiresorptive agents shown in a meta-analysis to 

signifi cantly reduce the risk of nonvertebral fractures (Cran-

ney et al 2002) and, in a prospective analysis, risedronate 

was shown to reduce the risk of hip fracture (McClung et 

al 2001). All three of these bisphosphonates have favorable 

safety profi les, which have been shown in clinical studies to 

be similar to placebo. However, long-term treatment with 

bisphosphonates is required for optimal and sustained benefi t 

and although oral bisphosphonates have proven effi cacy in 

women with postmenopausal osteoporosis in clinical trials, 

the therapeutic benefi ts in clinical practice are often com-

promised by patients’ low compliance to, and persistence 

with, their prescribed medication. Compliance describes 

the quality of intake of a given medication and considers the 

extent to which a dosing regimen and its associated instruc-

tions are followed. Compliance can often be quantifi ed by a 

surrogate measure, the medication possession ratio, which 

is the number of days of available medication divided by the 

number of days of study follow-up. Persistence describes the 

length of time patients continue to take their medication, and 

is defi ned as the time from treatment initiation to treatment 

completion/discontinuation. Using the PHARMO Record 

Linkage System, which includes drug-dispensing records 

from community pharmacies serving more than 1 million 

community-dwelling patients in the Netherlands, Penning-

van Beest and colleagues (2004) showed that, overall, 1-year 

persistence with bisphosphonate therapy (daily or weekly) 

is low. Among 2124 new bisphosphonate users (alendronate 

daily or weekly, risedronate daily, etidronate daily), only 

43% were persistent at 1 year. As few as 39% of patients 

may persist with weekly bisphosphonates at 1 year (Cowell 

et al 2005) and persistence at 2 years could be as low as 

18%–23% (Harris et al 2005; Siris et al 2005).
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Impact of poor therapeutic adherence
Adherence is a summary term that is determined by com-

pliance and persistence of medication intake. Adherence 

is thus used to describe the extent and the quality of 

medication intake. Adherence to medication in postmeno-

pausal osteoporosis is in line with the general fi nding of low 

persistence rates in other chronic diseases. Following an 

inspection of several reviews, the World Health Organiza-

tion estimated that long-term adherence in chronic disease 

averages only 50% (WHO 2003b). In a recent meta-analysis 

of the association between adherence to drug therapy and 

mortality, nonadherent patients with chronic disorders had 

a higher mortality rate than their adherent counterparts 

(Simpson et al 2006). It seems that this is particularly true 

for diseases like postmenopausal osteoporosis that have few 

or no clinical symptoms, as the patient does not experience 

ill effects from the disease or the subsequent benefi t from 

treatment. 

In the treatment of osteoporosis, nonadherence 

to bisphosphonate therapy negatively impacts upon 

treatment outcomes, for instance poor adherence is as-

sociated with a signifi cantly higher rate of vertebral and 

nonvertebral fractures (see Figure 1), which are in turn 

associated with a decreased quality of life (Caro et al 

2004; Sebaldt et al 2004; Harris et al 2005; Siris et al 

2005). The antifracture effi cacy of bisphosphonates has 

been demonstrated in clinical studies with 2–4 years of 

treatment, therefore if fewer than half of patients are ad-

hering to therapy after just 1 year, it is unlikely that the 

same degree of antifracture effi cacy will be achieved as has 

been shown in clinical trials. Nonadherent bisphosphonate 

use also increases the risk of hospitalization associated 

with osteoporotic fractures (Goettsch et al 2005). Thus, 

as would be expected, nonadherence with bisphosphonate 

therapy correlates with reduced gains in BMD and lower 

reductions in the levels of bone turnover markers (Eastell 

et al 2003; Sebaldt et al 2004). As well as adversely af-

fecting these primary treatment outcomes, nonadherence 

leads to an increased incidence of secondary complica-

tions associated with fractures, such as pain, nosocomial 

infections, and pulmonary thromboembolism, and hence 

to increased healthcare costs.

Understanding the causes of poor 
adherence
Given the impact of nonadherence to therapy on patient 

outcomes and healthcare resources, it is clearly important 

to improve adherence. However, to improve therapeutic ad-

herence it is important to know why patients stop taking, or 

do not take adequate amounts of, their medication. Overall, 

the main reasons patients cite for not continuing to take their 

osteoporosis medication are the stringent dosing schedule, 

adverse events, not feeling that treatment is working, or not 

believing that they have a disease that needs treating (see 

Figure 2) (IOF 2005). The most common of the reasons 

cited above for nonadherence is that patients fi nd the strict 

dosing instructions for bisphosphonates diffi cult to follow; 

fasting (overnight for at least 6 hours prior to taking the 

medication and 30–60 minutes after administration), and 

posture (staying upright for 30–60 minutes after taking the 

medication) requirements can be inconvenient and often not 

feasible in the daily routine. The strict requirements inter-

fere not only with eating and drinking, but also with taking 

other medications, especially if these need to be taken with 

food. The next most common reason for discontinuation of 

therapy is that despite clinical studies reporting side-effect 

profi les that are similar to placebo, many patients stop taking 

treatment due to adverse events. The main complaints with 

oral bisphosphonates are upper gastrointestinal irritation, 

dyspepsia, nausea, upper abdominal pain, vomiting, and 

gastroesophageal refl ux. Finally, as patients often have no 

symptoms until they suffer a fracture, they do not feel that 

treatment is worth taking or do not believe they have a disease 

that needs treatment. This means they may consider the pill 

burden and inconvenience of the dosing requirements to be 

unnecessary. It has been suggested that, compared with other 

chronic diseases, adherence in osteoporosis is compromised 

because measures of therapeutic outcome (such as increases 

in BMD and reductions in the level of biochemical markers 
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Figure 1 Fractures are increased as a result of suboptimal adherence: trend of 
a 33% greater fracture rate in inconsistenta versus consistent users (Sebaldt et al 
2004).
Note: aInconsistent = early discontinuation or self-reported taking of therapy <80% 
of the time over the follow-up interval. 
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of bone turnover) are not readily available, therefore patients 

are unable to monitor their response to medication and thus 

gain feedback regarding the benefi ts of their medication 

(IOF 2005). 

Many physicians believe that the main reason for patients 

not continuing to take their osteoporosis medication is a lack 

of understanding of the benefi ts of treatment. However, in 

the IOF adherence survey (IOF 2005), 71% of physicians 

questioned recognized that they did not know why their 

patients were discontinuing treatment. Almost half of the 

physicians surveyed believed that the best way to motivate 

patients to continue on treatment is to talk to them about risks 

and complications, however, the patients surveyed believed 

that it may be better to adopt a more positive approach that 

stresses the benefi ts of therapy. 

Strategies to overcome 
the problem of nonadherence
On the whole, patients with osteoporosis want an effec-

tive and well-tolerated treatment, however, even with the 

proven effi cacy and safety profi les of the bisphosphonates 

from clinical trials, patients still do not remain on treatment. 

Therefore other strategies are needed to improve therapeutic 

adherence. Improved communication between physicians and 

their patients may be one way to help. During the IMPACT 

(Improving the Measurements of Persistence on Actonel 

Treatment) study, patients were given verbal feedback 

regarding their bone turnover marker results (Delmas et al 

2003). The study showed that a signifi cant improvement in 

persistence was achieved if patients were given a positive 

message regarding their response to treatment. It has also 

been shown that involving patients in treatment decisions 

and matching them with their preferences improves patient 

satisfaction, adherence, perception of health, and outcomes 

(Lopes et al 2001; Janz et al 2004; Jahng et al 2005; Lin et 

al 2005). With regards to pharmacological intervention, pa-

tients have identifi ed key product attributes as being effi cacy, 

side effects, formulation, costs, drug interactions, dosing 

procedure, and dosing frequency. For the bisphosphonates, 

it is acknowledged that most of these attributes cannot be 

altered. However, one attribute that can be changed is the 

dosing frequency. Several studies have evaluated patient 

preferences for different dosing schedules and the impact 

this has had on therapeutic adherence.

Patient preference for an increased dos-
ing interval: weekly dosing
The registration studies, which showed antifracture ef-

fi cacy for the oral bisphosphonates, were all conducted 

using a daily regimen (Black et al 1996; Cummings et al 

1998; Harris et al 1999; Reginster et al 2000; Chesnut et al 

2004). The comparable antifracture effi cacy of weekly oral 

bisphosphonate regimens of alendronate and risedronate with 

their respective daily regimens has been inferred based on 

equivalent increases in BMD (a validated surrogate marker 

for antifracture effi cacy), and decreases in bone turnover 

markers (Schnitzer et al 2000; Brown et al 2002). The weekly 

regimens of alendronate and risedronate are both licensed 

and are widely accepted as being at least as effective as 

the daily regimens with the added convenience of only one 

tablet a week. In several studies evaluating bisphosphonate 

regimen preference (using alendronate or risedronate), there 

was a strong preference for a weekly regimen versus daily 

dosing (see Table 1). The weekly regimen was considered 

by the patients to be more convenient, would allow them to 

achieve better long-term compliance, and was the regimen 

that most said they would be willing to take for an extended 

period of time, ie, would improve their adherence (Simon et 

al 2002; Baroutsou et al 2004; Cramer et al 2004; Kendler et 

al 2004; Recker et al 2004; Bartl et al 2006).

It has been demonstrated that patient preference for 

reduced bisphosphonate dosing frequency has impacted 

on therapeutic adherence. Studies that compared daily and 

weekly regimens found that a weekly regimen of alendronate 

or risedronate signifi cantly increased rates of compliance 

versus a daily treatment (see Table 2) (Cramer et al 2005; 

Recker et al 2005; Bartl et al 2006). Patients receiving daily 

bisphosphonates fi lled prescriptions for only 33%–58% 

of their prescribed medication, while patients receiv-

ing a weekly regimen obtained more of their prescribed 

Figure 2 Reasons given by patients for not adhering to bisphosphonate therapy 
for osteoporosis (IOF 2005).
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medication (46%–69%). Around half (41%–55%) of patients 

receiving a weekly regimen were highly compliant (at least 

80% of prescribed medication taken) compared with only 

23%–40% of patients taking a daily treatment. Preference 

for less frequently dosed bisphosphonate regimens also 

translates to improved therapeutic persistence (see Table 

3). Analyses of a number of health databases of patients in 

the clinical setting show that 1-year persistence increases 

with weekly bisphosphonate dosing regimens by 12%–29% 

versus daily dosing (Ettinger et al 2004; Penning-van Beest 

et al 2004; Sunyecz et al 2004; Cramer et al 2005; Bartl et 

al 2006). However, fewer than half of patients receiving a 

weekly regimen persist with their therapy for 12 months 

so, even though adherence has been improved with weekly 

regimens versus daily, it is still suboptimal. Adherence, 

and therefore potentially quality of life, may be improved 

by further increasing the dosing interval, for instance from 

daily or weekly to monthly (Simon et al 2005). 

Increasing the dosing interval fur-
ther: monthly dosing
Ibandronate is the fi rst nitrogen-containing oral bisphospho-

nate for osteoporosis that can be administered in a monthly 

regimen, and it is anticipated that this regimen may have a 

positive impact on adherence, and therefore ultimately on 

fracture prevention. Similarly to the other currently licensed 

oral bisphosphonates for postmenopausal osteoporosis, daily 

ibandronate has well documented clinical effi cacy (Riis et al 

2001; Chesnut et al 2004; Miller et al 2005). When given in 

an intermittent schedule (dosing interval >2 months), oral 

ibandronate also provides signifi cant vertebral antifracture 

effi cacy (relative risk reduction 50%, p=0.0006 versus pla-

cebo), which represents the fi rst prospective demonstration 

of antifracture effi cacy with a bisphosphonate administered 

Table 1 Patients’ preference for weekly versus daily dosing of bisphosphonates

Study  Dose regimens  Outcome 

Multicenter randomized crossover (n=287)  4 weeks of daily alendronate  86.4% preferred weekly 
(Simon et al 2002)  1 week washout  89.0% thought weekly convenient 
 4 weeks of weekly alendronate  87.5% expected weekly to improve compliance 
Multicenter randomized crossover observational  4 weeks of daily alendronate  84.0% preferred weekly 
(n=406)  (Kendler et al 2004)  1 week washout  87.0% thought weekly convenient 
 4 weeks of weekly alendronate  84.0% would receive weekly long term 
Multicenter observational switchover (n=2997)  6 months of daily calcitonin, raloxifene 99.5% preferred weekly 
(Baroutsou et al 2004)  or bisphosphonate  99.8% thought weekly convenient 
 24 weeks of weekly alendronate  99.8% willing to use weekly long term 

Table 2 Studies of compliance with weekly compared with daily bisphosphonate regimens

Study  Dose regimens (n)  MPR (%)  MPR ≥80% (%) 

IHCIS database (1997–2002) Daily alendronate or risedronate (2010)  58   40  
 (Cramer et al 2005)  Weekly alendronate (731)  69 (p<0.0001)  55 (p<0.0001) 
IMS Mediplus  Daily alendronate (144)  38  19 
(Bartl et al 2006)  Weekly alendronate (144)  51  31 (p<0.05) 
NDCHealth retrospective database  Daily alendronate or risedronate (33767)  54   ~33  
(Recker et al 2004)  Weekly alendronate or  65 (p<0.001)  ~45 (p<0.001) 
 risedronate (177552)   

Abbreviations: MPR, medication possession ratio.

Table 3 Studies of persistence with weekly compared with daily bisphosphonate regimens

  Study    Dose regimens (n)  Days to treatment Days of treatment 
  discontinuation  duration 

IHCIS database (1997–2002)  Daily alendronate or risedronate (2010)  185   134  
(Cramer et al 2005)  Weekly alendronate (731)  227  269 
IMS Mediplus (Bartl et al 2006)  Daily alendronate (144)  153  – 
 Weekly alendronate (144)  212  – 
NDCHealth retrospective database  Daily alendronate or –   198  
(Ettinger et al 2004; Sunyecz et al 2004)  risedronate (33767) 
 Weekly alendronate or risedronate  –  238 
 (177552)   
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less frequently than daily (Chesnut et al 2004). It is important 

to note that when the treatment-free interval is increased, the 

cumulative bisphosphonate dose must also be increased. Daily 

and intermittent ibandronate of the same cumulative dose pro-

vided comparable effi cacy, however, similar to studies of daily 

and weekly bisphosphonates, a small, yet consistent, effi cacy 

advantage was seen in favor of the daily regimen. Hence, in 

studies to evaluate a monthly regimen, oral doses beyond the 

cumulative monthly dose provided by the daily regimen were 

explored to compensate for the greater between-dose interval. 

As with the weekly regimens of alendronate and risedronate, a 

comparable vertebral antifracture profi le for the monthly regi-

men of ibandronate with the daily regimen is inferred based on 

increases in BMD at all bone sites that are at least equivalent 

to those observed with the daily regimen (Miller et al 2005; 

Reginster et al 2006). Trial data from the MOBILE (Monthly 

Oral Ibandronate In Ladies) study showed that monthly iban-

dronate increased lumbar spine BMD and decreased markers 

of bone turnover and that the 150 mg monthly regimen was 

superior to the daily regimen (Miller et al 2005; Reginster et 

al 2006). After both 1 and 2 years of the study, the monthly 

regimen showed a good tolerability profi le, similar to that of 

the daily regimen (Chesnut et al 2004). 

Patient preference for a monthly 
regimen
Two robust clinical studies with almost 700 patients using 

patient surveys have demonstrated a strong patient prefer-

ence for a monthly versus a weekly oral bisphosphonate 

regimen (Emkey et al 2005; Hadji et al 2006). The BALTO 

(Bonviva ALendronate Trial in Osteoporosis) studies evalu-

ated patients’ preference for monthly oral ibandronate or 

weekly oral alendronate. BALTO I (Emkey et al 2005) and 

BALTO II (Hadji et al 2006) comprised two separate stud-

ies of identical design; both were 6-month, randomized, 

multicenter, two-sequence, open-label, cross-over studies 

conducted in bisphosphonate-naïve or -lapsed women with 

postmenopausal osteoporosis as determined by the treating 

physician. BALTO I (n=342) was a US only study, whereas 

BALTO II (n=350) included centers in the USA and Europe. 

Postmenopausal women were randomized to receive either 

monthly oral ibandronate (150 mg) for 3 months followed 

by weekly oral alendronate (70 mg) for 12 weeks, or weekly 

oral alendronate (70 mg) for 12 weeks followed by monthly 

oral ibandronate (150 mg) for 3 months. All patients were 

informed that both drugs are indicated for the treatment of 

osteoporosis. Patient preference and opinions on convenience 

were assessed using a subject-completed questionnaire.

In BALTO I (Emkey et al 2005), of those women who 

expressed a preference (92.6% of 298 participants), the ma-

jority (71.4%) preferred the monthly ibandronate regimen to 

the weekly alendronate regimen (p<0.0001; see Figure 3). 

Similarly, in those patients expressing an opinion on conven-

ience, the monthly regimen of ibandronate was assessed as 

being more convenient for patients than the weekly regimen 

of alendronate (74.6% vs 25.4%, respectively; p<0.0001; see 

Figure 4). More women reported that the monthly regimen 

would be easier to follow for a long time (61% vs 25%), was 

better suited to their lifestyle (55% vs 21%), and was easier 

to tolerate (17% vs 4%) than the weekly regimen. In addition, 

patients indicated that there was a greater likelihood of long-

term adherence and better tolerance of adverse events with 

the monthly regimen than the weekly regimen. The fi ndings 

from BALTO I were confi rmed by BALTO II. In BALTO 

II (Hadji et al 2006), of those patients expressing a prefer-

ence (93.1%), the majority (70.6%) preferred the monthly 

ibandronate regimen to the weekly alendronate regimen (see 

Figure 3). Again the difference in preference rate between 

weekly alendronate and monthly ibandronate was statisti-

cally signifi cant (p<0.0001). Of the patients expressing an 

opinion on convenience, three-quarters found the monthly 

regimen more convenient than the weekly regimen (76.6% 

vs 23.4%, respectively; see Figure 4). As in BALTO I, the 

most common reasons for preferring the monthly ibandronate 

regimen were ease of long-term adherence (81.5%) and better 

fi t to lifestyle (75.4%). 

Patient preference for a medication may encourage thera-

peutic adherence, but further studies are needed to determine 

how well preference and convenience translate into prolonged 

adherence. The UK PERsistence Study of Ibandronate verSus 

alendronaTe (PERSIST) is the fi rst trial to investigate persist-

Figure 3 The majority of patients expressing a preference prefer monthly 
bisphosphonate treatment to weekly (Emkey et al 2005; Hadji et al 2006).
Note: Modifi ed intent-to-treat populations = 298 (BALTO I), 321 (BALTO II); 
aPreference rate for monthly was signifi cant in both studies (p<0.0001).
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ence with 6 months of a monthly bisphosphonate regimen 

versus a weekly bisphosphonate regimen. Patients were 

randomized to receive either a monthly ibandronate regimen 

(plus a patient support program) or a weekly alendronate 

regimen (Cooper et al 2006). A patient support program is 

available to all patients who are prescribed monthly iban-

dronate in the UK, however, there is no equivalent support 

program available to patients who are prescribed weekly 

alendronate. Therefore, to refl ect current UK practice, only 

patients randomized to the ibandronate arm were enrolled 

into the program. The 6-month data show that compared 

with alendronate there was a 47% relative improvement in 

the proportion of patients persisting with treatment in the 

ibandronate/patient support program group. This compares 

well with the reported relative improvements in 1-year 

persistence of 12%–29% with weekly versus daily dosing 

(Ettinger et al 2004; Penning-van Beest et al 2004; Sunyecz 

et al 2004; Cramer et al 2005; Bartl et al 2006). Secondary 

endpoints, ie, proportion of patients remaining on treatment 

at study end and proportion of patients discontinuing from the 

study, were also in favor of the monthly regimen. The data 

from the UK PERSIST study suggest that this less frequent 

dosing schedule may provide improved adherence.

Conclusions
To achieve maximum treatment benefi ts for patients with 

osteoporosis, it is important that physicians discuss all 

options with their patients before a treatment choice is made. 

It has been shown that the majority of patients prefer weekly 

to daily therapy, although adherence with weekly regimens 

remains suboptimal. As adherence with daily or weekly 

bisphosphonates is suboptimal, patients and physicians feel 

there is a need for bisphosphonates with extended dosing 

intervals. Given the reported strong patient preference for 

a monthly regimen, and the impact of patient preference on 

adherence, it is anticipated that monthly ibandronate will 

offer patients an alternative convenient regimen that may 

improve adherence over weekly regimens and thereby en-

hance outcomes. The nitrogen-containing bisphosphonates 

are effective therapies for osteoporosis, but if patients are 

more likely to adhere to a monthly regimen than a daily or 

weekly regimen, then this may be the treatment of choice. An 

effective bisphosphonate that combines a good tolerability 

profi le with a convenient dosing regimen would be benefi cial 

for patients and it is important that physicians consider patient 

preference when prescribing the appropriate treatment for 

osteoporosis to ensure that the disease is effectively managed 

for the long-term benefi t of the patient.

Acknowledgements
The author would like to thank Charlotte Kennerley (medical 

writer) for her editorial assistance.

References
Baroutsou B, Babiolakis D, Stamatiadou A, et al. 2004. Patient compliance 

and preference of alendronate once weekly administration in compari-
son with daily regimens for osteoporotic postmenopausal women. Ann 
Rheum Dis, 63(Suppl 1):455.

Bartl R, Goette S, Hadji P, et al. 2006. Persistence and compliance with 
daily- and weekly-administered bisphosphonates in German women 
with osteoporosis. Ann Rheum Dis, 64(Suppl 3):364.

Black DM, Cummings SR, Karpf DB, et al. 1996. Randomised trial of 
effect of alendronate on risk of fracture in women with existing ver-
tebral fractures. Fracture Intervention Trial Research Group. Lancet, 
348:1535-41.

Brown JP, Kendler DL, McClung MR, et al. 2002. The effi cacy and toler-
ability of risedronate once a week for the treatment of postmenopausal 
osteoporosis. Calcif Tissue Int, 71:103-11.

Caro JJ, Ishak KJ, Huybrechts KF, et al. 2004. The impact of compliance 
with osteoporosis therapy on fracture rates in actual practice. Osteoporos 
Int, 15:1003-8.

Center JR, Nguyen TV, Schneider D, et al. 1999. Mortality after all major 
types of osteoporotic fracture in men and women: an observational 
study. Lancet, 353:878-82.

Chesnut CH, Skag A, Christiansen C, et al. 2004. Effects of oral ibandronate 
administered daily or intermittently on fracture risk in postmenopausal 
osteoporosis. J Bone Miner Res, 19:1241-9.

Chrischilles EA, Butler CD, Davis CS, et al. 1991. A model of lifetime 
osteoporosis impact. Arch Intern Med, 151:2026-32.

Cooper A, Drake J, Brankin E. 2006. Treatment persistence with once-
monthly ibandronate and patient support vs. once-weekly alendronate: 
results from the PERSIST study. Int J Clin Pract, 60:896-905.

Cooper C, Campion G, Melton LJ III. 1992. Hip fractures in the elderly: a 
world-wide projection. Osteoporos Int, 2:285-9.

Cowell W, Fulford-Smith A, Poultney S. 2005. Adherence with bisphos-
phonate treatment for osteoporosis in UK patients. Bone, 36(Suppl 
2):S409-10.

Cramer JA, Amonkar M, Hebborn A, et al. 2004. Assessing the relation-
ship between bisphosphonate dosing regimen and treatment adher-
ence among post-menopausal osteoporotic women. Arthritis Rheum, 
50(Suppl):S294.

Figure 4 The majority of patients expressing an opinion perceived a monthly 
bisphosphonate regimen to be more convenient than a weekly regimen (Emkey 
et al 2005; Hadji et al 2006).
Note: Modifi ed intent-to-treat populations = 298 (BALTO I), 321 (BALTO II); 
aPerception that the monthly regimen was more convenient than the weekly regi-
men was statistically signifi cant (p<0.0001).

BALTO I

74.6a 76.6a

23.425.4

Monthly
ibandronate

Monthly
ibandronate

Weekly
alendronate

Weekly
alendronate

100

80

60

40

20

P
ro

po
rti

on
 o

f p
at

ie
nt

s 
(%

)

P
ro

po
rti

on
 o

f p
at

ie
nt

s 
(%

)

0

100

80

60

40

20

0

BALTO II



Clinical Interventions in Aging 2006:1(4)422

Reginster and Rabenda

Cramer JA, Amonkar MM, Hebborn A, et al. 2005. Compliance and per-
sistence with bisphosphonate dosing regimens among women with 
postmenopausal osteoporosis. Curr Med Res Opin, 21:1453-60.

Cranney A, Wells G, Willan A, et al. 2002. II. Meta-analysis of alendronate 
for the treatment of postmenopausal women. Endocr Rev, 23:508-16.

Cummings SR, Black DM, Thompson DE, et al. 1998. Effect of alendro-
nate on risk of fracture in women with low bone density but without 
vertebral fractures: results from the Fracture Intervention Trial. JAMA, 
280:2077-82.

Cummings SR, Melton LJ. 2002. Epidemiology and outcomes of oste-
oporotic fractures. Lancet, 359:1761-7.

Delmas PD, Vrijens B, Van de Langerjit L, et al. 2003. Effect of reinforce-
ment with bone turnover marker results on persistence with risedronate 
treatment in postmenopausal women with osteoporosis: improving the 
measurements of persistence on actonel treatment (IMPACT) study. 
Calcif Tissue Int, 72:335.

Eastell R, Garnero P, Vrijens B, et al. 2003. Infl uence of patient compliance 
with risedronate therapy on bone turnover marker and bone mineral 
density response: the IMPACT study. Calcif Tissue Int, 72:408.

Emkey R, Koltun W, Beusterien K, et al. 2005. Patient preference for 
once-monthly ibandronate versus once-weekly alendronate in a rand-
omized, open-label, cross-over trial: the Bonviva Alendronate Trial in 
Osteoporosis (BALTO). Curr Med Res Opin, 21:1895-903.

Ettinger M, Gallagher R, Amonkar M, et al. 2004. Medication persistence 
is improved with less frequent dosing of bisphosphonates, but remains 
inadequate. Arthritis Rheum, 50(Suppl):S513.

Goettsch WG, Penning F, Erkens JE, et al. 2005. Persistent bisphosphonate 
usage reduces the risk of hospitalizations for osteoporotic fractures. J 
Bone Miner Res, 20(Suppl 1):S278.

Hadji P, Benhamou CL, Devas V, et al. 2006. Women with postmenopausal 
osteoporosis prefer once-monthly oral ibandronate to weekly oral alen-
dronate: results of BALTO II. Osteoporos Int, 17(Suppl 1):S69.

Harris ST, Siris E, Abbott T, et al. 2005. Reduced osteoporotic fracture 
risk in patients adherence to bisphosphonate therapy. Program & 
Abstracts of The Endocrine Society’s 87th Annual Meeting, 4-7 June 
2005, pp 3-382.

Harris ST, Watts NB, Genant HK, et al. 1999. Effects of risedronate treatment 
on vertebral and nonvertebral fractures in women with postmenopausal 
osteoporosis: a randomized controlled trial. Vertebral Effi cacy with 
Risedronate Therapy (VERT) Study Group. JAMA, 282:1344-52.

Hodgson SF, Watts NB, Bilezikian JP, et al. 2003. American Association of 
Clinical Endocrinologists medical guidelines for clinical practice for the 
prevention and treatment of postmenopausal osteoporosis: 2001 edition, 
with selected updates for 2003. Endocr Pract, 9:544-64.

IOF. 2003. Osteoporosis in the European community: action plan [online]. 
Accessed 1 September 2006. URL: http://www.osteofound.org/advo-
cacy_policy/eu_policy_project/pdf/action_plan_ 03_e.pdf#search=%2
2Osteoporosis%20 in%20 the%20European% 20 community%3A%20 
action%20 plan%22. 

IOF. 2005. IOF adherence gap report [online]. Accessed 1 September 2006. 
URL: http://www.osteofound.org/publications/pdf/adherence_gap_ 
report.pdf. 

Jahng KH, Martin LR, Golin CE, et al. 2005. Preferences for medical col-
laboration: patient-physician congruence and patient outcomes. Patient 
Educ Couns, 57:308-14.

Jalava T, Sarna S, Pylkkanen L, et al. 2003. Association between vertebral 
fracture and increased mortality in osteoporotic patients. J Bone Miner 
Res, 18:1254-60.

Janz NK, Wren PA, Copeland LA, et al. 2004. Patient-physician concord-
ance: preferences, perceptions, and factors infl uencing the breast cancer 
surgical decision. J Clin Oncol, 22:3091-8.

Johnell O 1997. The socioeconomic burden of fractures: today and in the 
21st century. Am J Med, 103:20S-5S.

Johnell O, Kanis JA, Oden A, et al. 2004. Mortality after osteoporotic 
fractures. Osteoporos Int, 15:38-42.

Johnell O, Oden A, Caulin F, et al. 2001. Acute and long-term increase in 
fracture risk after hospitalization for vertebral fracture. Osteoporos 
Int, 12:207-14.

Kanis JA, Oden A, Johnell O, et al. 2004. Excess mortality after hospitalisa-
tion for vertebral fracture. Osteoporos Int, 15:108-12.

Kendler D, Kung AW, Fuleihan Gel H, et al. 2004. Patients with oste-
oporosis prefer once weekly to once daily dosing with alendronate. 
Maturitas, 48:243-51.

Lin P, Campbell DG, Chaney EE, et al. 2005. The infl uence of patient 
preference on depression treatment in primary care. Ann Behav Med, 
30:164-73.

Lips P. 2003. Invest in your bones: quality of Life. Why prevent the fi rst 
fracture? International Osteoporosis Foundation [online]. Accessed 
1 September 2006. URL: http://www.osteofound.org/publications/
pdf/quality_of_life.pdf#search=%22 Invest%20in%20your%20bones 
%3A%20quality%20of%20Life.%20 Why%20prevent%20the%20fi r
st%20fracture%3F%22.

Lips P, Cooper C, Agnusdei D, et al. 1999. Quality of life in patients with 
vertebral fractures: validation of the Quality of Life Questionnaire of 
the European Foundation for Osteoporosis (QUALEFFO). Working 
Party for Quality of Life of the European Foundation for Osteoporosis. 
Osteoporos Int, 10:150-60.

Lopes P, Rozenberg S, de Graaf J, et al. 2001. Aerodiol versus the transder-
mal route: perspectives for patient preference. Maturitas, 38(Suppl 
1):S31-9.

Madhok R, Kerr H, Capell HA. 2000. Recent advances: rheumatology. 
BMJ, 321:882-5.

McClung MR, Geusens P, Miller PD, et al. 2001. Effect of risedronate on 
the risk of hip fracture in elderly women. Hip Intervention Program 
Study Group. N Engl J Med, 344:333-40.

Melton LJ III. 2000. Who has osteoporosis? A confl ict between clinical and 
public health perspectives. J Bone Miner Res, 15:2309-14.

Melton LJ III. 2003. Adverse outcomes of osteoporotic fractures in the 
general population. J Bone Miner Res, 18:1139-41.

Melton LJ III, Chrischilles EA, Cooper C, et al. 1992. Perspective. How 
many women have osteoporosis? J Bone Miner Res, 7:1005-10.

Miller PD, McClung M, Macovei L, et al. 2005. Monthly oral ibandronate 
therapy in postmenopausal osteoporosis: 1-year results from the MO-
BILE study. J Bone Miner Res, 20:1315-22.

Naves B, az-Lopez JB, Gomez C, et al. 2003. The effects of vertebral frac-
ture as a risk factor for osteoporotic fracture and mortality in a Spanish 
population. Osteoporos Int, 14:520-4.

Penning-van Beest F, Goettsch W, Erkens J, et al. 2004. Persistence with 
bisphosphonate therapy among post-menopausal osteoporotic women 
and the impact of dosing frequency. Value Health, 7:724.

Recker RR, Gallagher R, Amonkar AA, et al. 2004. Medication persistence 
is better with weekly bisphosphonates, but it remains suboptimal. J 
Bone Miner Res, 19(Suppl 1):S172.

Recker RR, Gallagher R, MacCosbe PE. 2005. Effect of dosing frequency 
on bisphosphonate medication adherence in a large longitudinal cohort 
of women. Mayo Clin Proc, 80:856-61.

Reginster JY, Adami S, Lakatos P, et al. 2006. Effi cacy and tolerability of 
once-monthly oral ibandronate in postmenopausal osteoporosis: 2 year 
results from the MOBILE study. Ann Rheum Dis, 65:654-61.

Reginster JY, Minne HW, Sorensen OH, et al. 2000. Randomized trial of the 
effects of risedronate on vertebral fractures in women with established 
postmenopausal osteoporosis. Vertebral Effi cacy with Risedronate 
Therapy (VERT) Study Group. Osteoporos Int, 11:83-91.

Riis BJ, Ise J, von Stein T, et al. 2001. Ibandronate: a comparison of oral 
daily dosing versus intermittent dosing in postmenopausal osteoporosis. 
J Bone Miner Res, 16:1871-8.

Ross P. 1997. Clinical consequences of vertebral fractures. Am J Med, 
103:30S-42S.

Russell RG, Rogers MJ. 1999. Bisphosphonates: from the laboratory to the 
clinic and back again. Bone, 25:97-106.



Clinical Interventions in Aging 2006:1(4) 423

Osteoporosis: patient preference

Schnitzer T, Bone HG, Crepaldi G, et al. 2000. Therapeutic equivalence 
of alendronate 70mg once-weekly and alendronate 10 mg daily in the 
treatment of osteoporosis. Alendronate Once-Weekly Study Group. 
Aging (Milano), 12:1-12.

Sebaldt RJ, Shane L, Pham B, et al. 2004. Longer-term effectiveness 
outcomes of non-compliance and non-persistence with daily-regimen 
bisphosphonate therapy in patients with osteoporosis treated in tertiary 
specialist care. Osteoporos Int, 15(Suppl 1):S107.

Simon JA, Beusterien KM, Leidy NK, et al. 2005. Women with postmeno-
pausal osteoporosis express a preference for once-monthly versus once-
weekly bisphosphonate treatment. Female Patient, 30:31-6.

Simon JA, Lewiecki EM, Smith ME, et al. 2002. Patient preference for 
once-weekly alendronate 70 mg versus once-daily alendronate 10 mg: 
a multicenter, randomized, open-label, cross-over study. Clin Ther, 
24:1871-86.

Simpson SH, Eurich DT, Majumdar SR, et al. 2006. A meta-analysis of 
the association between adherence to drug therapy and mortality. BMJ, 
333:15-18.

Siris E, Harris S, Silverman S, et al. 2005. Adherence to bisphosphonates 
(BPs) is associated with reduced fracture risk in women with postmeno-
pausal osteoporosis (PMO). Menopause, 12:807.

Sunyecz JA, Gallagher R, Smith JC, et al. 2004. Weekly dosing with bisphos-
phonates has higher, but suboptimal days of therapy. 17th World Confer-
ence of Family Doctors (WONCA 2004), 13-17 October 2004.

[WHO] World Health Organization. 2003b. Adherence to long-term thera-
pies: evidence for action. World Health Organization, 1-211.

[WHO] World Health Organization. 2003a. Prevention and management of 
osteoporosis. World Health Organ Tech Rep Ser, 921:1-164.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


