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“...improved adherence to bisphosphonate therapy will be achieved via a parallel 
3D approach...”

What can be done to maximize adherence of 
bisphosphonates in patients with osteoporosis?

Osteoporosis affects more than 200 million peo-
ple worldwide [1] and its prevalence is expected 
to increase along with an aging population. The 
overall lifetime risk of an osteoporotic fracture 
is approximately 50% for women and 20% for 
men [2], which is comparable to that of cardio-
vascular disease and higher than that of cancers, 
including breast cancer. Bisphosphonates repre-
sent the mainstay of osteoporosis management. 
The results of several controlled clinical trials 
have shown that treatment with bisphospho-
nates increases bone mineral density, reduces 
bone resorption and hence decreases the risk of 
osteoporotic fractures [3]. However, the efficacy 
observed in clinical trials does not translate to 
real-life effectiveness in routine clinical care. The 
data in the literature have shown that, despite the 
availability of effective treatments, osteoporosis 
continues to plague western society and osteopo-
rotic fractures remain a leading cause of mortality 
and burden of illness among the older population, 
with a significant economic and social impact. 
In addition to the fact that patients participat-
ing in controlled clinical trials are highly selected 
and managed under ideal conditions, variation 
with respect to physician decision-making and 
attitudes, as well as access to care, contribute 
to this treatment gap. Suboptimal adherence to 
treatment regimens has also been recognized as 
the most important patient-centric and perhaps 
amenable factor causing reduced effectiveness 
of marketed treatments for chronic conditions, 
including osteoporosis. 

A recent retrospective study utilizing long-term 
data from provincial health insurance claims 
databases in Canada showed that among the 
636,114 patients treated with oral bisphospho-
nates between 1996 and 2009, 36% discontinued 
treatment within 2 years, while 13, 17 and 24% 
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discontinued treatment by 3, 6 and 12 months, 
respectively [4]. Furthermore, of these patients, 
only 50% were compliant and 41% were per-
sistent during that period demonstrating low 
adherence with oral bisphosphonates in real life. 
In this context compliance refers to percentage of 
the time period with coverage by available medi-
cation as measured by the medication possession 
ratio, and persistence refers to the absence of clini-
cally significant gaps in prescription refills. These 
results are in agreement with those reported in 
other countries suggesting that the problem of 
nonadherence is not population specific [5,6]. 

The association between poor adherence with 
oral bisphosphonates and short- to medium-term 
increased risk in osteoporotic fractures is well 
established [7]. However, in the above study in 
which the cohort was followed for up to 14 years, 
the association between low adherence and risk of 
fractures was found to become augmented with 
longer disease duration [4]. More specifically, non-
compliance was associated with an increased risk 
for a fracture of 8% after 2 years compared with 
23% after 14 years, indicating that interventions 
aimed at improving long-term adherence should 
be implemented.

Suboptimal adherence to medications, and in 
particular those used for chronic conditions, is 
a widespread problem causing significant bur-
den of illness to society, affecting patients and 
healthcare systems. From an economic perspec-
tive, unused dispensed medications represent a 
major expenditure [8]; a recent study in Sweden 
estimated that the cost related to nonadher-
ence was approximately 40–50% of the total 
medication acquisition costs [9]. Furthermore, 
fractures occurring due to poor adherence with 
bisphosphonate treatment results in unnecessary 
direct and indirect costs due to hospitalizations, 
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physician visits, additional treatments, work 
absenteeism and productivity loss. Previous 
studies have shown that at least 10% of hospital 
admissions and 25% of nursing home admis-
sions are due to nonadherence with treatment in 
chronic asymptomatic diseases [10]. In the USA 
alone, nonadherence with medications has been 
estimated to incur at least US$290 billion in 
avoidable medical expenses annually [11].

Reasons for poor adherence
The cause of poor adherence with bisphosphonate 
treatment is multifactorial, involving interactions 
between access of care, physician attitudes and 
treatment patterns, type of treatment regimens 
used and patient-centric factors, including edu-
cation, duration of disease, history of fractures, 
polypharmacy, concomitant medication use and 
comorbidities, tolerability and adverse event 
experience, and patient perception and attitudes 
towards treatment. 

�� Access of care
Accessibility of treatment and prescription 
medications is often a factor of poor adher-
ence among the elderly and individuals in lower 
socioeconomic strata. Given that osteoporosis is 
asymptomatic and its management is essentially 
a preventive intervention, patients with mod-
est resources or limited insurance coverage may 
choose to forego their osteoporosis medication in 
favor of other treatments. Therefore, it is essen-
tial that effective treatments for osteoporosis are 
adequately covered by health insurance plans 
across all socioeconomic strata.

�� Physician attitudes & treatment 
patterns
Physicians, in general, do not practice disease man-
agement but rather engage in one-dimensional 
patient treatment. Disease management requires 
that the physician not only prescribes the medi-
cation but intervenes in order to ensure that the 
patient achieves optimal adherence to the treat-
ment. However, the erroneous presumption made 
by contemporary prescribers is that the patients 
will fill their prescriptions and will take their med-
ications as instructed without any need for further 
interventions. This is despite the fact that epide-
miological- and population-based studies have 
shown that patients do not adhere to treatments 
for chronic conditions. Physicians and healthcare 
providers need to alter their practice patterns to 
encompass interventions that will indentify causes 
and, hence, personalize solutions for suboptimal 
treatment adherence for individual patients. 

�� Treatment regimen 
Medication adherence is directly associated 
with the therapeutic regimen. More specifi-
cally, the frequency of drug administration 
has been shown to be inversely correlated with 
medication adherence [12]. Less frequent dosing 
results in better compliance and persistence with 
bisphosphonates, but adherence is still subopti-
mal [13]. Weekly bisphosphonate regimens are 
preferred to daily regimens and are more likely 
to achieve greater long-term compliance [14]. 
Once-monthly oral bisphosphonate was associ-
ated with a 47% improvement in persistence at 
6 months compared with a once-weekly regimen 
[15] and once-quarterly intravenous administra-
tion resulted in greater adherence compared 
with oral monthly administration [16]. Data on 
the adherence with the more recent once-yearly 
intravenous zoledronic acid are still scarce; how-
ever, it is conceivable that the once-yearly appli-
cation would potentially guarantee adherence 
for at least 12 months and therapeutic coverage 
for approximately 15 months. 

A common problem with adherence with oral 
bisphosphonates is related to their strict adminis-
tration instructions. In order to achieve maximal 
bioavailability and ensure upper gastrointestinal 
tolerability, patients have to fast overnight before 
receiving bisphosphonates and for a further 
30 min after administration, take their medica-
tion with water only and maintain an upright 
position after administration. Any deviation 
from these complex instructions may negatively 
affect therapeutic outcomes and increase the risk 
for upper gastrointestinal adverse events. 

Given the above, it follows that bisphospho-
nate treatments that are less complicated to 
administer with more patient-friendly schedules 
should be preferred in order to reduce the risk of  
poor adherence.

�� Patient education
In the absence of fractures, osteoporosis is 
largely asymptomatic. As a result, it is difficult 
for patients to realize the effects of poor adher-
ence. In accordance, patients with a previous 
osteoporotic fracture are more likely to adhere to 
treatment [17]. Previous studies in other chronic 
diseases have shown that therapeutic adherence 
is influenced by patient knowledge and under-
standing of their condition and treatment, as 
well as their interpretation of benefits and risks 
associated with their treatment [18]. In a cross-
sectional survey of patients with osteoporosis 
on bisphosphonate therapy, patient concerns 
about their medication, such as fear of addiction 
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and fear of taking the medication over a long 
period of time, were found to increase the risk 
of nonadherence [17]. Therefore, it is essential to 
increase patient involvement in their manage-
ment by improving their understanding of the 
association between adherence to treatment and 
bone density, the relationship between the latter 
and the risk of fractures, and the consequences 
of fractures. Facilitating direct patient involve-
ment in their treatment is an integral part of 
chronic disease management that will have a 
positive effect on adherence to treatment.

Patient support programs assuming the peda-
gogical role of informing osteoporosis patients on 
the pathology of their disease, the mechanism of 
action and adverse effects of bisphosphonates, and 
the risks associated with nonadherence, as well as 
addressing their potential concerns could play a 
pivotal role in increasing the long-term adherence 
with bisphosphonates. Physicians and/or nurses 
could also play an important role in patient edu-
cation. It is conceivable that in a real-life clinical 
setting less-frequent and less-stringent monitor-
ing are feasible compared with those used in con-
trolled clinical trials. However, considering that 
the majority of medication withdrawals occur 
within a few months of beginning therapy [4,19], 
a strategy where closer follow-up, monitoring of 
adherence and patient education are adopted at 
this important stage could be envisioned. 

In line with this approach, WHO has rec-
ommended the ‘TRIAD’ model, a collabora-
tive partnership between patients and families, 
healthcare teams and community supporters, to 
improve adherence with chronic treatment. This 
model emphasizes the importance of communi-
cation and cooperation between all members of 
the TRIAD in order to increase motivation and, 
as a result, clinical outcomes. The possible role 
of closer monitoring of adherence [20] or patient 
education [21] has been evaluated in previous 
randomized trials without showing a signifi-
cant effect. However, the possible effect of these 
interventions may have been masked by the arti-
ficially frequent follow-up schedule that enhances 
patient alertness, the selection of ‘ideal’ patients 
who are highly adherent regardless of imposing 
an intervention, as well as the ‘halo’ effect where 
patients participating in a trial modify their 
normal behavior (in this case becoming highly 
adherent in the absence of an intervention). 

�� Nonmodifiable factors
The above discussion focused on factors that 
are associated with bisphosphonate treatment 
adherence that are potentially modifiable. Other 

factors that affect adherence to treatment are 
nonmodifiable and include longer disease dura-
tion, concerns for, or history of, adverse events 
or low tolerability, comorbidity, concomitant 
medication use and polypharmacy. Despite the 
fact that these factors are not modifiable, screen-
ing and detection of these should be considered 
in order to identify patients that are at high risk 
for low bisphosphonate treatment adherence. 
Appropriate interventions should be applied 
for these patients to mitigate the effect of these 
factors and increase adherence.

Increasing adherence to 
bisphosphonate treatment
The previous discussion has identified modifi-
able factors that are associated with adherence to 
bisphosphonate treatment for the management 
of osteoporosis. Interventions aimed at health-
care providers, patients and treatment regimens 
themselves can affect these factors towards opti-
mizing adherence to bisphosphonate treatment. 
However, none of these interventions could be 
effective if applied in isolation. More specifi-
cally, improving adherence to bisphosphonate 
treatment requires a multifactorial approach that 
is compatible with the multifactorial cause of 
suboptimal adherence.

In summary, improved adherence to bisphos-
phonate therapy will be achieved via a parallel 
3D approach that will include:

�� Modification of physician treatment patterns 
to a disease management approach;

�� Changing the patient’s role from a passive 
recipient of treatment to an active participant 
through education and continuous feedback;

�� Use of simplified treatment regimens that 
facilitate administration and enhance adherence.

Increasing the patient’s knowledge of the 
disease and explaining the importance of inter-
vening therapeutically represents another area 
of opportunity. 

Financial & competing interests disclosure
The authors are employees of JSS Medical Research, a con-
tract research organization providing research services to 
healthcare stakeholders. No conflict of interest relevant to 
the preparation of this manuscript is declared. The authors 
have no other relevant affiliations or financial involvement 
with any organization or entity with a financial interest in 
or financial conflict with the subject matter or materials 
discussed in the manuscript apart from those disclosed.

No writing assistance was utilized in the production of 
this manuscript.



364 future science group

Editorial Rampakakis & Sampalis

Int. J. Clin. Rheumatol. (2012) 7(4)

References
1	 Cooper C. Epidemiology of osteoporosis. 

Osteoporos. Int. 9(Suppl. 2), S2–S8 (1999).

2	 Department of Health and Human Services. 
Bone Health and Osteoporosis: a Report of the 
Surgeon General. US Department of Health 
and Human Services, Office of the Surgeon 
General, MD, USA (2004).

3	 Russell RG, Watts NB, Ebetino FH, 
Rogers MJ. Mechanisms of action of 
bisphosphonates: similarities and differences 
and their potential influence on clinical 
efficacy. Osteoporos. Int. 19(6), 733–759 
(2008).

4	 Sampalis JS, Adachi JD, Rampakakis E, 
Vaillancourt J, Karellis A, Kindundu C. 
Long-term impact of adherence to oral 
bisphosphonates on osteoporotic fracture 
incidence. J. Bone Miner. Res. doi:10.1002/
jbmr.533 (2011) (Epub ahead of print).

5	 Siris ES, Harris ST, Rosen CJ et al. Adherence 
to bisphosphonate therapy and fracture rates in 
osteoporotic women: relationship to vertebral 
and nonvertebral fractures from 2 US claims 
databases. Mayo Clin. Proc. 81(8), 1013–1022 
(2006).

6	 Penning-van Beest FJ, Erkens JA, Olson M, 
Herings RM. Loss of treatment benefit due to 
low compliance with bisphosphonate therapy. 
Osteoporos. Int. 19(4), 511–517 (2008).

7	 Siris ES, Selby PL, Saag KG, Borgström F, 
Herings RM, Silverman SL. Impact of 
osteoporosis treatment adherence on fracture 
rates in North America and Europe. Am. J. 
Med. 122(2 Suppl.), S3–S13 (2009).

8	 Bronder E, Klimpel A. Unused drugs 
returned to the pharmacy – new data. Int. J. 
Clin. Pharmacol. Ther. 39(11), 480–483 
(2001).

9	 Hovstadius B, Petersson G. Non-adherence 
to drug therapy and drug acquisition costs in 
a national population – a patient-based 
register study. BMC Health Serv. Res. 11, 326 
(2011).

10	 Miller NH. Compliance with treatment 
regimens in chronic asymptomatic diseases. 
Am. J. Med. 102(2A), 43–49 (1997).

11	 New England Heath Care Institute. Patient 
Medication Nonadherence Costs Report. 
11 August 2009.

12	 Claxton AJ, Cramer J, Pierce C. A systematic 
review of the associations between dose 
regimens and medication compliance. Clin. 
Ther. 23(8), 1296–1310 (2001).

13	 Recker RR, Gallagher R, MacCosbe PE. 
Effect of dosing frequency on bisphosphonate 
medication adherence in a large longitudinal 
cohort of women. Mayo Clin. Proc. 80(7), 
856–861 (2005).

14	 Simon JA, Lewiecki EM, Smith ME, 
Petruschke RA, Wang L, Palmisano JJ. 
Patient preference for once-weekly 
alendronate 70 mg versus once-daily 
alendronate 10 mg: a multicenter, 
randomized, open-label, crossover study. 
Clin. Ther. 24(11), 1871–1886 (2002).

15	 Cooper A, Drake J, Brankin E; PERSIST 
Investigators. Treatment persistence with 
once-monthly ibandronate and patient 
support vs. once-weekly alendronate: results 

from the PERSIST study. Int. J. Clin. Pract. 
60(8), 896–905 (2006).

16	 Lewiecki EM, Babbitt AM, Piziak VK, 
Ozturk ZE, Bone HG. Adherence to and 
gastrointestinal tolerability of monthly oral 
or quarterly intravenous ibandronate therapy 
in women with previous intolerance to oral 
bisphosphonates: a 12-month, open-label, 
prospective evaluation. Clin. Ther. 30(4), 
605–621 (2008).

17	 Carr AJ, Thompson PW, Cooper C. Factors 
associated with adherence and persistence to 
bisphosphonate therapy in osteoporosis: a 
cross-sectional survey. Osteoporos. Int. 17(11), 
1638–1644 (2006).

18	 Horne R. Patients’ beliefs about treatment: 
the hidden determinant of treatment 
outcome? J. Psychosom. Res. 47(6), 491–495 
(1999).

19	 Seeman E, Compston J, Adachi J et al. 
Non-compliance: the Achilles’ heel of 
anti-fracture efficacy. Osteoporos. Int. 18(6), 
711–719 (2007).

20	 Clowes JA, Peel NF, Eastell R. The impact of 
monitoring on adherence and persistence 
with antiresorptive treatment for 
postmenopausal osteoporosis: a randomized 
controlled trial. J. Clin. Endocrinol. Metab. 
89(3), 1117–1123 (2004).

21	 Delmas PD, Vrijens B, Eastell R et al. Effect 
of monitoring bone turnover markers on 
persistence with risedronate treatment of 
postmenopausal osteoporosis. J. Clin. 
Endocrinol. Metab. 92(4), 1296–1304 
(2007).


