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Summary
Introduction: Adherence to oral treatment of patients with osteoporosis is low, with a high dropout rate
in the first year. The most noteworthy result is the lack of therapeutic response.
Objective: To ascertain the perception of physicians working with osteoporotic patients regarding adhe-
rence of these patients.
Methods: Cross-sectional study conducted by opinion survey aimed at primary care physicians and spe-
cialists involved in osteoporosis treatment. Participants were selected by purposive sampling.
Results: The questionnaire was answered by 235 specialists encompassing rheumatology (54.5%), ortho-
pedics (10.6%) and primary care (18.7%). In 43.8% of participants, more than 25% of patients sometimes
forget to take their treatment. According to 34.9%, more than 75% of patients are aware of treatment. Side
effects and management complexity are the majority reasons that lead to a change in medication, mean
value of 7.94±2.06 6±2.01 points respectively on a 0-10 scale.
Conclusions: Overall, medical specialists attributed low adherence to side effects, polypharmacy and lack
of communication between professionals. Dosage and space use of soluble dosage forms may be options
to facilitate patient adherence to treatment with oral bisphosphonates. Improved education concerning
the importance of the disease or increased patient monitoring could foster adherence.
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Introduction
Osteoporosis is a systemic skeletal disease charac-
terized by low bone mass and altered bone micro-
architecture causing increased fragility and conse-
quently increased susceptibility to fractures1.
According to the WHO diagnostic criteria, about
6% of men and 21% of women aged 50-84 years
suffer osteoporosis2. At a European level, approxi-
mately 27.6 million men and women suffered from
osteoporosis in 2010, of which 9% were Spanish.
Osteoporosis is a major public health problem due
to high predisposition to suffer bone fractures3,4.
Osteoporosis causes more than 8.9 million fractu-
res annually5, with high healthcare costs3,6 and a
significant decline in the patient’s quality of life2.

The main objective in treating osteoporosis is
to prevent fractures, improve patients’ quality of
life and ease the pain when it occurs. Most of the
drugs available today obtain fracture risk reduc-
tions of 50-70% for vertebral fractures and 15-25%
for the rest of vertebral fractures2; provided that
the patient takes the medication continuously for
the period of time that most baseline studies have
shown effectiveness, between 3 and 5 years.
Bisphosphonates are the most commonly used
alternative therapy in the management of osteopo-
rosis and are considered the first choice in our
sector7,8.

The term adherence encompasses the concepts
of compliance and persistence. Compliance invol-
ves when and how the prescribed medication is
taken, while persistence refers to how long the
patient takes it. On the other hand, drug tolerabi-
lity concerns the patient acceptance of the medi-
cation, based mainly on the perception and
impact of the drug’s unwanted side effects9.

As osteoporosis is a silent disease, with no
symptoms, even in the case of asymptomatic ver-
tebral fractures, patients tend to think that drug
treatment is not necessary. On the other hand, the
lack of adherence and poor compliance are deter-
mined by other factors such as the drugs’ side
effects, advanced age of patients, polypharmacy
or even fatigue patient to take medication on a
long-term basis10.

Adherence to treatment among patients with
osteoporosis is low, with a high percentage of
dropouts during the first year11-15. The most striking
result is the lack of therapeutic response and the
consequent increase in fracture. So proper adhe-
rence to treatment is not only beneficial to
patients’ health, but also effective in terms of cost-
effectiveness16-20.

This study aims to determine the perception of
medical professionals involved in the treatment of
osteoporosis concerning patient adherence to tre-
atment in general and in particular regarding bis-
phosphonates, as well as analyze possible causes
and solutions.

Material and methods
This cross-sectional surveyed primary care physi-
cians (PCP) and specialized care professionals
who treat patients with osteoporosis. The survey

consisted of 13 questions on health professionals’
perception regarding adherence of osteoporotic
patients (Annex 1), and was completed through a
website. Participants were selected through pur-
poseful sampling and invited by the Spanish
Society for Bone and Mineral Metabolism Research
(SEIOMM) to which they were associated. To esti-
mate the number of specialists participating in the
survey, reference was made to a national popula-
tion of about 20,000 PCP doctors, 5,000 primary
care physicians and medical specialists were selec-
ted. According to the calculated sample size, made
taking the scenario of worst participation ratio to
an expected accuracy of 10% and a confidence
level of 95% required a minimum of 200 participa-
ting physicians.

Statistical analysis was performed using SPSS
version 23.0. (SPSS Inc. Chicago, Illinois, USA).
The number and percentage of response was used
for the description of categorical variables. The
mean, standard deviation, median, minimum and
maximum are used to describe continuous varia-
bles.

Results
The questionnaire was answered by 235 physi-
cians (63.4% male) with a mean age of 48.77±9.13
years. The most represented specialist areas were
rheumatology (54.5%), orthopedics (10.6%) and
Primary Care (18.7%). Respondents were from 15
different regional communities, with Andalusia
(17.4%), Valencia (14.5%), Catalonia (14.5%) and
Madrid (11.9%) showing a greater number of par-
ticipants. 79.6% reported monthly visits to 100
patients for osteoporosis; the rest, 64.3% visited
from 25 to 100 and 15.4% less than 25 patients.

Regarding the perception of physicians con-
sulted on patient adherence to oral treatment for
osteoporosis, 43.8% said that more than 25% of
their patients sometimes forget to take treatment,
although 80.4% reported that nearly half of
patients do not take the medication at the recom-
mended hours. 34.9% said that more than 75% of
patients are conscious about the need for treat-
ment. However, more than half of the patients
stop taking it if they experience discomfort,
according to 57.5% of the physicians surveyed
(Figure 1).

Among the reasons that cause the lack of adhe-
rence, 83.0% of respondents felt that the poor
coordination between levels of care is an impor-
tant factor, mainly due to the lack of communica-
tion (41.3%), administrative barriers (15.3%), lack
of training (14.0%) and applying different proto-
cols (12.3%).

Regarding the causes for a change in treatment,
the doctors surveyed reported that the side effects
and management complexity are the main rea-
sons, with an average value of 7.94±2.06 and
6±2.01 points respectively (scale of 1: did not
motivate changes, 10: motivated major changes)
(Figure 2). On the other hand, they indicated that
more than half of patients (57%) were usually
involved in the choice of treatment.



ORIGINALS / Rev Osteoporos Metab Miner. 2016;8(1):15-23
17

Regarding the most commonly used methods to
assess adherence, 77.9% of respondents reported
directly consulting the patient, while 10.2% said that
the most common technique is to count the mis-
match between the number of containers dispensed
or requested by the patient and the amount prescri-
bed. Other methods such as biochemical remodeling
markers (4.7%), the Morisky-Green test (3.0%), clini-
cal trial (2.6%) or Haynes-Sackett test (0,9%) were

less frequent. Only 0.9% of respondents answered
that they did not usually ask about compliance.

Regarding treatment with bisphosphonates, 51-
75% of patients are treated and comply with such
treatment in 63% and 60.9% of respondents, res-
pectively. Furthermore, among patients who aban-
don treatment, 40% do so before six months,
29.4% between six and twelve months, and 30.6%
after the first year.

Figure 1. Attitude of patients regarding oral treatment for osteoporosis
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Figure 2. Causes for a change in the oral treatment of osteoporosis
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According to the physicians surveyed, the main
reasons for poor adherence to bisphosphonates
are polypharmacy (7.37±1.9 points), side effects
(7.34±1.93 points) and the few symptoms of the
disease (6.58±2.24 points) (scale of 1: rare, 10:
very common) (Figure 3). On the other hand, the
restriction of eating and drinking before and after
drug intake as instructed is more difficult to follow
administration by patients (5.26±2.04 points)
(scale of 1: easy to comply, 10: very difficult to
enforce) (Figure 4).

As for the impact of various actions to facilitate
treatment compliance to bisphosphonates, the most
valued (scale of 1: no impact, 10: maximum impact)
were: reducing the number of doses (7.57±1.88
points), providing patient with educational material
about the disease and its treatment (7.25±1.89
points) and control of adherence in the first few
weeks of its inception by nurses (7.12±2.21 points)
(Figure 5). Finally, 88.9% of physicians surveyed
believed that adherence to oral bisphosphonate tre-
atments would improve greatly or rather a lot if it
were administered in a soluble dosage.

Discussion
Regarding monthly care of 100 patients with oste-
oporosis (79.6% of respondents), and considering
that 54.5% of respondents were rheumatology
specialists, the results show that, in general, physi-
cians perceive low patient adherence to oral treat-
ment for osteoporosis. The figures concerning
compliance and adherence of osteoporotic
patients vary among different publications due to
the calculation methods used in each. However,
all agree that they could be improved21-23.

The perception of a portion of respondents
(43.8%) is that adherence is low, considering that

more than 25% of their patients forget to take their
medication. These data are consistent with a recent
study in primary care centers in the Canary Islands
(Spain), where 24.1% of patients with fractures were
not taking their prescribed medication24. Another
retrospective study with similar characteristics per-
formed in Spain showed that 29.5% of patients were
not compliant with the proper drug treatments25. 

The efficacy of anti-osteoporotic drugs invol-
ves prolonged medication, which makes patient
neglect of the drug quite common, thus reducing
its effectiveness26. Clearly, proper adherence is
beneficial to patient health13,16,17,20.

In our study, one of the interesting aspects of
the respondents' answers is that among the rea-
sons for lack of adherence, poor coordination bet-
ween levels of care and lack of communication.
There may be communication problems between
primary and specialized care, especially at the
time of drug prescription, because in many cases
the primary care physician is confronted with a
medication prescribed by another physician
without a specified report. Some studies have alre-
ady shown that better communication can solve
problems better and is a more efficient system27.

According to respondents, and in line with
other publications, other reasons for this lack of
patient adherence are the medication’s side effects
and polypharmacy; which are also perceived as
the most common reasons for a change in treat-
ment with bisphosphonates26,28-32.

Oral bisphosphonates have become the main
drug treatment for osteoporosis7. This coincides
with the perception of physicians consulted, since,
in their view, between 2 or 3 out of 4 patients
receiving this treatment present an average level
of compliance. However, a high percentage

Figure 3. Factors causing non-adherence to bisphosphonates
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(69.4%) of patients discontinue treatment within
the first year, a figure somewhat higher than those
reported in other publications33,34. In fact, these
data reflect the reality of many studies that aban-
donment of drug treatments and bisphosphonates
occurs in 53.9% of cases due to side effects10.

In this study, polypharmacy and adverse
effects seem the main causes of abandonment of
oral bisphosphonates. In fact, osteoporosis

patients are generally older, and co-morbidity
because many of them have received multiple tre-
atments, complicating good compliance and adhe-
rence to them. Furthermore, the main adverse
effect described with oral bisphosphonates is poor
gastrointestinal tolerance, mainly as reflux heart-
burn or epigastric pain which, as already descri-
bed in the literature, is one of the main reasons for
dropping out.

Figure 4. Assessment of difficulty following instructions for bisphosphonate
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Figure 5. Actions to improve compliance and correct decision-bisphosphonates

Ascending scale of 1: no impact, 10: maximum impact.
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Assess adherence and treatment compliance
require specific tools to ensure methodologic objecti-
vity such as Haynes-Sackett or Morisky-Green tests9,26.
However, in our study most respondents reported
that they preferred direct patient consultation in clini-
cal practice. This reflects the need to improve the
query time in both primary care and specialized cen-
ters, so that physicians can use more proven methods
than simple observation in daily practice.

In line with these study results, the reduced
frequency of taking medication, patient education
and monitoring of adherence have been proposed
among the actions considered that could improve
the taking of bisphosphonates29,30,35-39.

Probably a combination of all these recom-
mendations would be the best strategy to promo-
te compliance and adherence. On the other hand,
as most osteoporosis patients are elderly and may
have difficulty swallowing, a soluble dosage form
would improve the gastric tolerability of bisphos-
phonates, which would favor patients’ treatment

compliance, as noted by 88.9% of those physicians
surveyed40.

In conclusion, this survey shows that experts
who manage osteoporosis perceived low patient
adherence to oral treatment of disease. Poor adhe-
rence is mainly embodied by the abandonment of
medication during the first year of therapy, and is
mainly associated with the side effects, polyphar-
macy and lack of communication between profes-
sionals. Improved comfort by reducing the number
of shots and using soluble dosage forms, improved
education about the importance of the disease and
improved patient follow-up, could foster adherence.

Funding: The study has been funded with a grant
from LACER, S.A., who was not involved at any
point in the design, analysis, data interpretation, or
writing of the final report published manuscript.

Conflict of interest: The authors declare no con-
flict of interest in this paper.

Annex 1. Additional material: Survey Questionnaire

1.  For patients receiving oral treatment for osteoporosis, indicate the percentage:
a) Sometimes forget to take treatments 

ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

b) Take the treatments at recommended times
ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

c) Stop taking their treatment doses, when they are well
ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

d) Treatments stop taking them if they are unwell 
ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

2.  Assess whether the following reasons generate a change in the oral treatment of osteopo-
rosis (rate of 1 to 10, with 10 as motive major changes and a 1 when not cause any changes):

a) Side effects
b) Frequency (daily, weekly, monthly...)
c) The pharmaceutical form (sachets, tablets...)
d) Complexity of administration (fasting, upright position...)
e) Difficulty of understanding by the patient

3.  What percentage of your patients that you are aware of the need to take the drugs prescribed
think?

ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

4.  Do you believe. That one of the causes of poor adherence is the lack of coordination between
different levels of care?

ª Yes, of administrative impediments
ª Yes, by the application of different protocols
ª Yes, poor communication
ª Yes, lack of training
ª No
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5. Are your patients involved in choosing their treatment?
ª Yes
ª No, because I do not have time
ª No, because they have low cultural level
ª No, because I leave it to my criteria

From here, we focus on treatment with oral bisphosphonates:

6.  What percentage of your patients with osteoporosis are treated with oral bisphosphonates?
ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

7.  Of the patients treated with oral bisphosphonates, what percentage comply the treatment? 
ª 0 - 25%
ª 26 - 50%
ª 51 - 75%
ª 76 - 100%

8.  Rate from 1 to 10 the difficulty in compliance for patients with the following instruc-
tions for administering oral bisphosphonates (1: very easy to adhere, 10: very difficult
to comply):

ª It takes at least 200 ml of water
ª Take the drug upright and not lie down within 30 minutes of taking it
ª Not being able to eat, drink (except for not mineral water) or taking other medication before

taking the drug or to at least 30 minutes after
ª Not being able to chew the tablet or let it dissolve in the mouth

9.  Patients that you control and stop treatment with oral bisphosphonates for osteoporosis
¿how long after having started the treatment do so, on average? 

ª Before 3 months
ª At 3-6 months
ª At 6-12 months
ª After the first year

10.  Assess potential actions that could be taken to improve compliance and correct
taking of oral bisphosphonates impact. (1: no impact, 10: maximum impact):

a) Involve the patient in the choice of drug
b) Reduce the number of doses
c) Use dispensing organizers/calendars
d) To inform/educate patients with delivering training material about the disease and the importance 

of osteoporosis
e) Provide the patient with simple and visual instructions regarding administration
f) Involve and educate families about the importance of correct treatment
g) Involve pharmacies, simplifying the dose instructions
h) Check for correct compliance through nursing staff in the first month of treatment

11.  Assess causes for patients with osteoporosis receiving oral bisphosphonates not to
abandon treatment. (1: very rare, 10: very common):

a) Poor or no symptoms of osteoporosis
b) Side effects
c) Frequency of administration
d) Presentation organoleptic characteristics (shape, size, hardness, taste, texture...)
e) Pharmaceutical form (envelopes, tablets...) 
f) Complexity treatment
g) Difficulty of understanding by the patient
h) Poly-medication (concomitant intake of 6 or more different active ingredients)

12.  What method(s) used most frequently to assess adherence to oral therapies for
osteoporosis? 

ª Indirect method of communication self-fulfilling/Haynes-Sackett
ª Morisky-Green Test
ª Mismatch in the number of packages dispensed/requested by the patient and prescribed
ª Direct patient consultation
ª Clinical trial
ª Biochemical markers of remodeling
ª I do not usually ask about treatment compliance

13.  Do you think a soluble dosage form will improve adherence to oral bisphosphonate
treatments? 

ª Not at all
ª Little
ª Quite a lot
ª A lot

Annex 1. Additional material: Survey Questionnaire (cont.)



ORIGINALS / Rev Osteoporos Metab Miner. 2016;8(1):15-23
22

Bibliography

1. NIH Consensus Development Panel on Osteoporosis Prevention,
Diagnosis, and Therapy. South Med J 2001;94:569-73.

2. Hernlund E, Svedbom A, Ivergard M, Compston J, Cooper
C, Stenmark J, et al. Osteoporosis in the European Union:
medical management, epidemiology and economic burden.
A report prepared in collaboration with the International
Osteoporosis Foundation (IOF) and the European Federation
of Pharmaceutical Industry Associations (EFPIA). Arch
Osteoporos 2013;8:136.

3. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A,
Tosteson A. Incidence and economic burden of osteoporosis-
related fractures in the United States, 2005-2025. J Bone Miner
Res 2007;22:465-75.

4. Johnell O, Kanis J. Epidemiology of osteoporotic fractures.
Osteoporos Int 2005;16(Suppl 2):S3-7.

5. Johnell O, Kanis JA. An estimate of the worldwide prevalen-
ce and disability associated with osteoporotic fractures.
Osteoporos Int 2006;17:1726-33.

6. Nogués Solán X, Guerri R, Solé E, Díez-Pérez A. Impacto
socioeconómico de la osteoporosis. Rev Osteoporos Metab
Miner 2010;2:S8-S11.

7. González-Macías J, Del Pino-Montes J, Olmos JM, Nogués X; en
nombre de la Comisión de Redacción de las Guías de
Osteoporosis de la SEIOMM. Guías de práctica clínica en la oste-
oporosis posmenopáusica, glucocorticoidea y del varón.
Sociedad Española de Investigación ósea y Metabolismo Mineral
(3ª versión actualizada 2014). Rev Clin Esp 2015;215:515-26.

8. Sosa Henriquez M, Filgueira Rubio J, Lopez-Harce Cid JA,
Diaz Curiel M, Lozano Tonkin C, del Castillo Rueda A, et al.
What is the opinion of Spanish internists on osteoporosis?.
Rev Clin Esp 2005;205:379-82.

9. Nogués Solán X, Sorli Redó ML, Villar García J. Instrumentos
de medida de adherencia al tratamiento. An Med Interna
2007;24:138-41.

10. Clark EM, Gould VC, Tobias JH, Horne R. Natural history, reasons
for, and impact of low/non-adherence to medications for osteo-
porosis in a cohort of community-dwelling older women already
established on medication: a 2-year follow-up study. Osteoporos
Int 2015 Aug 19. [Epub ahead of print].

11. Rabenda V, Hiligsmann M, Reginster JY. Poor adherence to
oral bisphosphonate treatment and its consequences: a
review of the evidence. Expert Opin Pharmacother
2009;10:2303-15.

12. Rossini M, Bianchi G, Di Munno O, Giannini S, Minisola S,
Sinigaglia L, et al. Determinants of adherence to osteoporosis
treatment in clinical practice. Osteoporos Int 2006;17:914-21.

13. Papaioannou A, Kennedy CC, Dolovich L, Lau E, Adachi JD.
Patient adherence to osteoporosis medications: problems,
consequences and management strategies. Drugs Aging
2007;24:37-55.

14. Gómez de Tejada Romero M. La adherencia en el tratamien-
to de la osteoporosis. Rev Osteoporos Metab Miner
2010;2:S10-S4.

15. Tosteson AN, Grove MR, Hammond CS, Moncur MM, Ray
GT, Hebert GM, et al. Early discontinuation of treatment for
osteoporosis. Am J Med 2003;115:209-16.

16. Imaz I, Zegarra P, Gonzalez-Enriquez J, Rubio B, Alcazar R,
Amate JM. Poor bisphosphonate adherence for treatment of
osteoporosis increases fracture risk: systematic review and
meta-analysis. Osteoporos Int 2010;21:1943-51.

17. Danese MD, Badamgarav E, Bauer DC. Effect of adherence
on lifetime fractures in osteoporotic women treated with daily
and weekly bisphosphonates. J Bone Miner Res
2009;24:1819-26.

18. Fleurence RL, Iglesias CP, Johnson JM. The cost effectiveness
of bisphosphonates for the prevention and treatment of oste-
oporosis: a structured review of the literature.
Pharmacoeconomics 2007;25:913-33.

19. Cotte FE, Fautrel B, De Pouvourville G. A Markov model simu-
lation of the impact of treatment persistence in postmenopausal
osteoporosis. Med Decis Making 2009;29:125-39.

20. Siris ES, Selby PL, Saag KG, Borgstrom F, Herings RM,
Silverman SL. Impact of osteoporosis treatment adherence on
fracture rates in North America and Europe. Am J Med
2009;122(Suppl 2):S3-13.

21. Turbi C, Herrero-Beaumont G, Acebes JC, Torrijos A, Grana
J, Miguelez R, et al. Compliance and satisfaction with raloxi-
fene versus alendronate for the treatment of postmenopau-
sal osteoporosis in clinical practice: An open-label, prospec-
tive, nonrandomized, observational study. Clin Ther
2004;26:245-56.

22. Ringe JD, Christodoulakos GE, Mellstrom D, Petto H,
Nickelsen T, Marin F, et al. Patient compliance with alendro-
nate, risedronate and raloxifene for the treatment of osteopo-
rosis in postmenopausal women. Curr Med Res Opin
2007;23:2677-87.

23. Hazel-Fernandez L, Louder AM, Foster SA, Uribe CL, Burge
RT. Association of teriparatide adherence and persistence
with clinical and economic outcomes in Medicare Part D reci-
pients: a retrospective cohort study. BMC Musculoskelet
Disord 2013;14:4.

24. Sosa Henríquez. M, Grupo de Trabajo en Osteoporosis
Canario. Las mujeres osteoporóticas con fracturas muestran
mayor cumplimiento terapéutico que las no fracturadas. Rev
Osteoporos Metab Miner 2014;6:8-13.

25. Diez A, Carbonell C, Calaf J, Caloto MT, Nocea G. Observational
study of treatment compliance in women initiating antiresorpti-
ve therapy with or without calcium and vitamin D supplements
in Spain. Menopause 2012;19:89-95.

26. Cadarette SM, Burden AM. Measuring and improving adhe-
rence to osteoporosis pharmacotherapy. Curr Opin
Rheumatol 2010;22:397-403.

27. Biagetti B, Aulinas A, Dalama B, Nogues R, Zafon C, Mesa J.
Communication between primary care and physician specia-
list: is it improving? Rev Calid Asist 2015;30:175-81.

28. Carr AJ, Thompson PW, Cooper C. Factors associated with
adherence and persistence to bisphosphonate therapy in
osteoporosis: a cross-sectional survey. Osteoporos Int
2006;17:1638-44.

29. Schousboe JT, Dowd BE, Davison ML, Kane RL. Association
of medication attitudes with non-persistence and non-com-
pliance with medication to prevent fractures. Osteoporos Int
2010;21:1899-909.

30. Lau E, Papaioannou A, Dolovich L, Adachi J, Sawka AM,
Burns S, et al. Patients' adherence to osteoporosis therapy:
exploring the perceptions of postmenopausal women. Can
Fam Physician 2008;54:394-402.

31. Kamatari M, Koto S, Ozawa N, Urao C, Suzuki Y, Akasaka E, et
al. Factors affecting long-term compliance of osteoporotic
patients with bisphosphonate treatment and QOL assessment
in actual practice: alendronate and risedronate. J Bone Miner
Metabol 2007;25:302-9.

32. McHorney CA, Schousboe JT, Cline RR, Weiss TW. The
impact of osteoporosis medication beliefs and side-effect
experiences on non-adherence to oral bisphosphonates. Curr
Med Res Opin 2007;23:3137-52.

33. McCombs JS, Thiebaud P, McLaughlin-Miley C, Shi J.
Compliance with drug therapies for the treatment and pre-
vention of osteoporosis. Maturitas 2004;48:271-87.

34. Rabenda V, Mertens R, Fabri V, Vanoverloop J, Sumkay F,
Vannecke C, et al. Adherence to bisphosphonates therapy
and hip fracture risk in osteoporotic women. Osteoporos Int
2008;19:811-8.

35. Cramer JA, Gold DT, Silverman SL, Lewiecki EM. A systematic
review of persistence and compliance with bisphosphonates
for osteoporosis. Osteoporos Int 2007;18:1023-31.

36. Costa i Pagès J. Descanso en el tratamiento con bifosfonatos:
quién, cuándo y por cuánto tiempo. Bulleti d'Informació
Terapéutica 2014;25:29.

37. Zolnierek KB, Dimatteo MR. Physician communication and
patient adherence to treatment: a meta-analysis. Med Care
2009;47:826-34.

38. Gleeson T, Iversen MD, Avorn J, Brookhart AM, Katz JN,
Losina E, et al. Interventions to improve adherence and per-
sistence with osteoporosis medications: a systematic literatu-
re review. Osteoporos Int 2009;20:2127-34.

39. Schlenk EA, Bernardo LM, Organist LA, Klem ML, Engberg S.
Optimizing medication adherence in older patients: a systema-
tic review. J Clin Outcomes Manag 2008;15:595-606.

40. Hodges LA, Connolly SM, Winter J, Schmidt T, Stevens HN,
Hayward M, et al. Modulation of gastric pH by a buffered solu-
ble effervescent formulation: A possible means of improving
gastric tolerability of alendronate. Int J Pharm 2012;432:57-62.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




