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Abstract
Summary We estimated primary non-adherence to oral
bisphosphonate medication and examined the factors asso-
ciated with primary non-adherence. Nearly 30 % of women
did not pick up their new bisphosphonate within 60 days.
Identifying barriers and developing interventions that ad-
dress patients’ needs and concerns at the time a new med-
ication is prescribed are warranted.
Introduction To estimate primary non-adherence to oral
bisphosphonate medications using electronic medical record
data in a large, integrated healthcare delivery system and to
describe patient and prescribing provider factors associated
with primary non-adherence.
Methods Women aged 55 years and older enrolled in Kaiser
Permanente Southern California (KPSC) with a new prescrip-
tion for oral bisphosphonates between December 1, 2009 and

March 31, 2011 were identified. Primary non-adherence was
defined as failure to pick up the new prescription within
60 days of the order date. Multivariable logistic regression
models were used to investigate patient factors (demographics,
healthcare utilization, and health conditions) and prescribing
provider characteristics (demographics, years in practice, and
specialty) associated with primary non-adherence.
Results We identified 8,454 eligible women with a new
bisphosphonate order. Among these women, 2,497
(29.5 %) did not pick up their bisphosphonate prescription
within 60 days of the order date. In multivariable analyses,
older age and emergency department utilization were asso-
ciated with increased odds of primary non-adherence while
prescription medication use and hospitalizations were asso-
ciated with lower odds of primary non-adherence. Prescrib-
ing providers practicing 10 or more years had lower odds of
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primary non-adherent patients compared with providers
practicing less than 10 years. Internal medicine and rheu-
matology providers had lower odds of primary non-adherent
patients than primary care providers.
Conclusion This study found that nearly one in three women
failed to pick up their new bisphosphonate prescription within
60 days. Identifying barriers and developing interventions
aimed at reducing the number of primary non-adherent pa-
tients to bisphosphonate prescriptions are warranted.

Keywords Adherence . Bisphosphonates . Postmenopausal
osteoporosis . Primary non-adherence

Introduction

Interventions have been developed to increase medication
adherence among patients who have filled their prescrip-
tions; however, if a patient does not possess the medication,
initiatives for improvement of secondary adherence will fail.
Despite being essential to the characterization of medication
adherence, there has been little research on primary non-
adherence. Primary non-adherence occurs when a provider
orders a medication for a patient and the order is never
picked up or dispensed [1].

Historically, primary non-adherence has been difficult
to capture, especially in the situation where the patient
never takes their prescription to the pharmacy. With the
advent of electronic medical records, this type of non-
adherence is now easier to identify. However, there are
few data on primary non-adherence to osteoporosis ther-
apies. In a systematic review of studies reporting pri-
mary non-adherence, Gadkari and McHorney included
three studies that reported primary non-adherence to
osteoporosis medications [2–5]. Primary non-adherence
ranged from 28.4 % to 37.5 % in those studies. How-
ever, the estimates were based on relatively small sam-
ples from select populations. Additionally, only one of
the studies assessed primary non-adherence from admin-
istrative pharmacy records [3]. Data from closed-
network integrated healthcare delivery systems with
electronic medical records may provide the best esti-
mates of primary non-adherence since patients have a
financial incentive to pick up prescriptions within the
network, which allows more comprehensive capture of
prescription fills and more accurate calculations of pri-
mary non-adherence [2, 6].

Efforts to understand and improve primary adherence
to bisphosphonate therapy, the most commonly prescribed
therapy for treatment of osteoporosis, are essential to
improving overall adherence. Using electronic medical
record data from a large, integrated healthcare delivery
system, we estimated primary non-adherence to oral

bisphosphonates and examined patient and prescribing
provider factors associated with primary non-adherence.

Methods

Setting and study population

This retrospective cohort study was conducted at Kaiser
Permanente Southern California (KPSC). KPSC provides
comprehensive care for approximately 3.5 million members.
The population is diverse and highly representative of the
region [7]. Data on the medical care patients receive are
captured through structured administrative and clinical da-
tabases and an electronic medical record.

The study cohort included women aged 55 years or older
who were KPSC members with a new order for a daily or
weekly oral bisphosphonate medication between December
1, 2009 and March 31, 2011. We restricted the study to
women prescribed daily or weekly bisphosphonate regimens
as other dosing schedules are uncommon at KPSC. Women
were eligible for inclusion if they were continuously en-
rolled in the health plan and had a drug benefit for 365 days
prior to the initial oral bisphosphonate order in this time
period. Women with a prior order for an oral bisphosphonate
within 365 days of the initial bisphosphonate order date in
the study period were considered prevalent users and ex-
cluded from all analyses as were women with a paper
prescription. Women with a diagnosis of cancer, Paget’s
disease, osteogenesis imperfecta or osteomalacia based on
two or more outpatient or one or more inpatient ICD-9-CM
(International Classification of Diseases, 9th revision, Clin-
ical Modification) diagnosis codes in the 12 months prior to
the bisphosphonate order were also excluded.

The study protocol was reviewed and approved by the
KPSC Institutional Review Board. Compliance with Health
Insurance Portability and Accountability Act (HIPAA) reg-
ulations was ensured.

Medication orders

Prescription orders are placed and routed electronically to
the KPSC pharmacy information management system
(PIMS). Prescriptions sold through KPSC pharmacies are
linked with electronic medical record orders through an
established electronic interface allowing for the identifica-
tion of those patients who had a prescription order but never
picked it up. The system also captures cancelled orders and
paper prescriptions. Paper prescriptions and cancelled or-
ders were identified and excluded. Only electronic orders
intended to be dispensed at a KPSC pharmacy were includ-
ed as we were not able to determine whether paper pre-
scriptions were picked up at a non-KPSC pharmacy.
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Patient and prescriber characteristics

Based on published adherence literature, we extracted infor-
mation from the electronic medical records and administra-
tive databases including patient demographics (age and
race/ethnicity), socioeconomic status (geocoded median
household family income), a diagnosis of osteoporosis based
on one or more outpatient ICD-9 diagnosis codes within
12 months prior to and 6 months after the bisphosphonate
order date and a diagnosis of a fragility fracture (hip, distal
radius/ulna, spine, humerus, pelvis, and other femur) based
on one or more outpatient or inpatient ICD-9 codes in the
absence of a concurrent major trauma code and depression
based on two or more outpatient or one inpatient ICD-9
diagnosis code within 12 months prior to the bisphosphonate
order date (see Appendix 1 for specific ICD-9 codes). Infor-
mation on healthcare utilization in the 12 months prior to the
order date included the number of unique prescription med-
ications obtained (based on the generic product identifier
subclass), the number of office visits, and the numbers of
emergency department (ED) visits and hospital admissions.
The Deyo adaption of the Charlson Comorbidity Index was
determined using ICD-9 diagnosis codes from inpatient and
outpatient encounters as an overall measure of disease bur-
den [8]. Ordering prescriber demographics (age and gender),
specialty and years practicing at KPSC were also identified
to determine if specific provider characteristics were associ-
ated with primary non-adherence.

Statistical analysis

The main outcome of primary non-adherence was defined as
the patient not picking-up their new bisphosphonate pre-
scription at a KPSC pharmacy within 60 days of the order
date. Descriptive statistics were used to compare primary
non-adherent patients to those who were adherent to their
new bisphosphonate prescription. Means and standard de-
viations were calculated for continuous variables and per-
centages were used for categorical variables. Differences in
characteristics were assessed using t-tests for continuous
variables and χ2 tests for categorical variables.

Patient and prescribing physician characteristics indepen-
dently associated with the likelihood of primary non-
adherence were investigated using multivariable logistic
regression modeling. Variables permitted to enter the model
were required to have bivariate p values less than 0.25 [9].
Age and a diagnosis of osteoporosis were considered clini-
cally important and were included in the model regardless of
the statistical association with primary non-adherence.

Sensitivity analyses were conducted to exclude partici-
pants with less than 3 months of continuous enrollment after
the bisphosphonate order and by varying the 60-day defini-
tion of primary non-adherence to 30 and 90 days. All

analyses were performed using SAS software, version 9.2
(SAS Institute, Inc., Cary, NC).

Results

Study participants

During the study period, 26,508 women received a prescrip-
tion for a daily or weekly oral bisphosphonate. The majority
of women were excluded from the final study cohort be-
cause they either did not have 12 months of continuous
membership prior to the bisphosphonate order or they had
received a bisphosphonate order in the prior 12 months
(Fig. 1). Of the 8,454 women who met the inclusion criteria,
primary non-adherence was observed among 2,497 (29.5 %)
patients. Among the 5,957 women who picked up their
prescription, 18.4 % did so on the first day, 64.3 % did so
within 7 days and 81.1 % within 14 days of the order date
(Fig. 2).

The characteristics of the study population are presented
in Table 1 stratified by primary adherence status. Compared
with women who picked up their new bisphosphonate pre-
scription (primary adherent women), primary non-adherent
women were taking fewer prescription medications, were
less likely to have a diagnosis of depression, had fewer
comorbidities based on their Charlson Comorbidity Index
score, and had lower hospitalizations and other healthcare
utilization (hospice visits, home health, skilled nursing fa-
cility and non-hospital visits) in the prior 12 months. There
were no statistically significant differences in mean age,
median household family income, diagnosis of osteoporosis,
or a history of fragility fracture between adherent and pri-
mary non-adherent women.

The characteristics of the prescribing providers are
presented in Table 2. Primary non-adherent women were
more likely to have their prescription written by a primary
care provider compared with adherent women and less
likely to have their prescription written by providers in
endocrinology, internal medicine or rheumatology. On av-
erage, the prescribing providers of primary non-adherent
women had been practicing for fewer years at KPSC than
prescribing providers of adherent women. There were no
statistically significant differences in the gender or mean age
of the prescribing provider between the primary adherent
and non-adherent women.

In unadjusted models (Table 3), a higher number of prior
prescription medications filled, depression diagnosis, a
higher Charlson Comorbidity Index, hospitalizations, and
other healthcare utilization (hospice visits, home health,
skilled nursing facility and non-hospital visits) were associ-
ated with a lower odds ratio of primary non-adherence. In
adjusted models, older age and ED utilization in the prior
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12 months were associated with an increased odds ratio of
primary non-adherence while prior prescription medica-
tion use and hospitalizations were associated with a lower
odds ratio of primary non-adherence. In unadjusted
models, bisphosphonate prescriptions written by a provid-
er in internal medicine or rheumatology were associated
with a lower odds ratio of primary non-adherence than
those written by a provider in primary care. Prescribing
providers with 10 or more years of practice at KPSC were
also less likely to have primary non-adherent patients.
Provider characteristics associated with bisphosphonate

primary non-adherence were similar after multivariable
adjustment.

Results were unchanged after excluding 165 patients (52
in the primary non-adherent group and 113 in the adherent
group) who did not have 3 months of continuous enroll-
ment in the health plan following their bisphosphonate
order date. Results were also consistent in sensitivity anal-
yses that varied the 60-day definition of primary non-
adherence to 30 and 90 days. Defining primary non-
adherence as not picking up a bisphosphonate order at
30 days, rather than the 60-day period used in the main

Fig. 2 Percent of new bisphosphonate prescriptions picked up within 60 days

Women aged 55 years and older with 
a daily or weekly oral bisphosphonate 
prescription December 1, 2009-March 

31, 2011

n = 26,508

Exclusions (n = 18,054)

Did not fulfill membership/drug benefit criteria (n =5,344)

Bisphosphonate prescription in prior 365 days (n = 9,968)

Paper prescription (n=1,417)

Bisphosphonate order cancelled by healthcare provider 
before being picked up (n = 558)

Diagnosis of cancer, Paget’s disease, osteogenesis 
imperfecta or osteomalacia (n = 629)

Bisphosphonate prescription other than daily or weekly 
regimen (n = 138)

New Bisphosphonate Orders

n= 8,454

Bisphosphonate Picked 
Up within 60 Days 
(Primary Adherent)

n= 5,957

Bisphosphonatea Not 
Picked Up within 60 Days 
(Primary Non-Adherent)

n= 2,497

Fig. 1 Identification of study
cohort
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analysis, resulted in an increase in the primary non-
adherence rate from 29.5 % to 34.4 %. Allowing 90 days
for the bisphosphonate to be picked up resulted in a pri-
mary non-adherence rate of 27.4 % (data not shown).

Discussion

In the current study of women newly prescribed a daily or
weekly oral bisphosphonate in a large, integrated healthcare

Table 1 Characteristics of pri-
mary non-adherent and primary
adherent patientsa

Data are mean (standard devia-
tion) or percentage
aPrimary non-adherence is de-
fined as not picking up a new
bisphosphonate prescription
within 60 days of the order date
bData are based on 2000 Census
data geocoded at the block level
cBased on diagnoses 12 months
before and 6 months after the
bisphosphonate order date
dWithin 365 days prior to the
bisphosphonate order date
eAmong those with a depression
diagnosis use within 365 days
prior to the bisphosphonate order
date
fBased upon diagnoses up to
3 years prior to bisphosphonate
order date
gIncludes hospice visits, home
health visits, skilled nursing fa-
cility visits, and other non-hos-
pital visits

Characteristic Primary non-adherent n=2,497 Primary adherent n=5,957 p value

Mean age, years 72.1 (9.9) 72.0 (9.9) 0.653

Age, years, % 0.748

55–64 27.3 27.8

65–74 34.2 33.4

≥75 38.5 38.9

Race/ethnicity, % 0.054

White 56.0 56.8

Black 6.5 6.7

Hispanic 18.8 20.3

Asian 10.8 9.9

Other/unknown 7.9 6.4

Household family incomeb $70,253 (30,967) $70,231 (30,470) 0.975

Household family income,b % 0.936

≤ $45,000 20.7 20.4

$45,001–$65,000 28.9 28.8

$65,001–$85,000 22.4 23.2

> $85,000 27.4 26.9

Unknown 0.6 0.7

Osteoporosis,c % 66.1 65.1 0.369

Fragility fracture,d % 4.7 5.2 0.360

Hip, closed 1.8 1.5

Distal radius/ulna, closed 0.04 0.07

Spine, closed or pathologic 2.2 2.8

Humerus, closed 0.0 0.03

Pelvis, closed 0.7 0.7

Other femur, closed 0.04 0.07

Number of prescription medications,d % <0.001

0 9.1 4.5

1–3 26.3 20.1

4–6 19.2 27.3

7–10 24.6 23.8

≥11 20.8 24.4

Depression,d % 5.8 7.2 0.021

Anti-depressant use,e % 74.3 80.5 0.114

Charlson Comorbidity Index score,f % <0.001

0 47.7 43.1

1 22.8 23.8

2 11.7 12.1

≥3 17.9 21.0

Utilization,d %

Ambulatory 99.3 99.5 0.187

Hospitalization 16.5 20.1 <0.001

Emergency department 32.4 33.2 0.442

Otherg 14.1 16.6 0.004
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delivery system, 29.5 % did not pick up their prescription
within 60 days after the order date and were considered
primary non-adherent. Varying the definition to 30 days
and 90 days resulted in primary non-adherence rates of
34.4 % and 27.4 %, respectively. These findings are consis-
tent with previous studies that have reported primary non-
adherence to prescription medications for treatment of oste-
oporosis [3–5, 10]. However, caution should be observed
when making comparisons of the findings in our study to
corresponding data from previous studies due to differences
in study populations and definitions of primary non-
adherence. Additionally, the majority of the previous studies
were conducted in relatively small samples of selected
patient groups and two of the studies relied on patient
self-report to capture adherence. In a recent study of
antiosteoporosis medications including all calcium regula-
tors and hormone receptor modulators, Shin and colleagues
[10] reported a primary non-adherence rate of 22.4 % at
14 days. Waalen and colleagues [3] reported a 28.4 % pri-
mary non-adherence rate at 12 months in 102 women aged
60 years and older who were newly diagnosed with osteo-
porosis and assigned to the usual care group of a randomized
trial of a telephone-based intervention. Similarly, Cook and
colleagues [4] evaluated a telehealth program delivered to
402 participants who received a new bisphosphonate pre-
scription. Primary non-adherence in that study was 31.0 % at
4 months. Greenwald and colleagues [5] surveyed 144 post-
menopausal women aged 49 to 89 years with no prior treat-
ment for osteoporosis and found a primary non-adherence
rate of 37.5 % at 30 days.

Few studies have examined factors associated with
primary non-adherence [11–14]. To our knowledge, this
is the first study to examine both patient and physician
characteristics associated with primary non-adherence to
bisphosphonates in the same population. We found that
women who were older and had prior ED visits were
more likely to be primary non-adherent while women
who had prior hospitalizations were less likely to be
primary non-adherent. As found in other primary non-
adherence studies [10, 15], women in our study who had
prior prescriptions filled were also less likely to be
primary non-adherent suggesting that these women are
willing and comfortable with taking medication. Com-
pared with primary care prescribers, bisphosphonate pre-
scriptions written by internal medicine and rheumatology
prescribers were more likely to be picked up as were
bisphosphonate prescriptions written by providers with 10
or more years of practice at KPSC compared with pro-
viders with less experience at KPSC. These findings may
indicate that the quality of the patient–provider relation-
ship influences the patients’ decisions about filling pre-
scriptions. Future research should explore the patient–
healthcare provider relationship to determine if this is
an important factor in primary non-adherence to
bisphosphonate medication.

Historically, primary non-adherence has been difficult to
measure because it requires the capture of the order and the
dispensation of the medication. The increasing use of elec-
tronic prescribing will potentially allow healthcare providers
to rapidly identify patients who do not fill an initial

Table 2 Prescribing provider
characteristics of primary non-
adherent and primary adherent
patientsa

Data are mean (standard devia-
tion) or percentage

KPSC Kaiser Permanente South-
ern California
aPrimary non-adherence is de-
fined as not picking up a new
bisphosphonate prescription
within 60 days of the order date
bIncludes internal medicine, car-
diology, gastroenterology, hema-
tology/oncology, nephrology,
and infectious disease
cIncludes nurse practitioners and
physician assistants

Characteristic Primary non-adherent n=2,497 Primary adherent n=5,957 p value

Male, % 37.9 38.7 0.542

Mean age, years 47.6 (8.8) 47.7 (8.5) 0.626

Age, years, % 0.673

26–40 27.3 26.9

41–55 51.3 52.4

≥56 21.4 20.7

Specialty, % <0.001

Primary care 32.4 27.7

Endocrinology 2.4 2.7

Gynecology 0.6 0.7

Internal medicine b 22.3 24.0

Rheumatology 1.3 2.2

Other c 41.1 42.8

Mean years practicing at KPSC 13.8 (9.0) 14.5 (9.0) 0.002

Years practicing at KPSC, % 0.004

0–4 17.7 15.1

5–9 19.2 18.6

≥10 63.1 66.4
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prescription and intervene on these patients. Although a
number of interventions have been conducted to reduce
secondary non-adherence to medications [16], there have
been few interventions to reduce primary non-adherence.
In a recent study, Derose and colleagues [17] demonstrated
a modest increase in primary medication adherence to
statins with the use of a relatively simple, automated inter-
vention that included a telephone reminder call followed by

a letter. Interventions to reduce primary non-adherence will
likely be most effective if targeted towards those who are
least likely to fill their prescription. Previous studies have
indicated that women may perceive osteoporosis to be less
of a serious health condition compared to other conditions
and they do not perceive themselves to be risk for osteopo-
rosis; both of these factors may lead to primary non-
adherence [18–20]. Other commonly cited reasons for

Table 3 Odds ratios for primary
non-adherencea to
bisphosphonates among women

KPSC Kaiser Permanente
Southern California
aPrimary non-adherence is de-
fined as not picking up a new
bisphosphonate prescription with-
in 60 days of the order date
bMultivariable adjustment includ-
ed age, osteoporosis diagnosis
and all variables with a p value
<0.25 simultaneously
cBased on diagnoses 12 months
before and 6 months after
bisphosphonate order date
dWithin 365 days prior to
bisphosphonate order date
eBased upon diagnoses up to
3 years prior to bisphosphonate
order date
fIncludes hospice visits, home
health visits, skilled nursing fa-
cility visits, and other non-hos-
pital visits
gIncludes internal medicine, car-
diology, gastroenterology, hema-
tology/oncology, nephrology,
and infectious disease
hIncludes nurse practitioners and
physician assistants

Odds ratio (95 % CI) for primary non-adherence

Unadjusted Multivariable adjustedb

Patient characteristics

Age, per 10 years 1.01 (0.96–1.06) 1.06 (1.00–1.12)

Race/ethnicity

White 1 (ref) 1 (ref)

Black 0.98 (0.81–1.19) 1.02 (0.83–1.24)

Hispanic 0.94 (0.83–1.07) 0.92 (0.81–1.05)

Asian 1.11 (0.95–1.29) 1.01 (0.86–1.19)

Other/unknown 1.25 (1.04–1.50) 1.06 (0.88–1.29)

Osteoporosisc 1.05 (0.95–1.15) 1.06 (0.96–1.18)

Fragility fractured 0.90 (0.73–1.12) 1.04 (0.82–1.31)

Number of prescription medicationsd

0 1 (ref) 1 (ref)

1–3 0.65 (0.53–0.79) 0.63 (0.52–0.78)

4–6 0.51 (0.42–0.63) 0.48 (0.39–0.59)

7–10 0.42 (0.35–0.52) 0.38 (0.31–0.48)

≥11 0.35 (0.29–0.43) 0.31 (0.25–0.39)

Depressiond 0.80 (0.65–0.97) 0.99 (0.80–1.21)

Charlson comorbidity indexe

0 1 (ref) 1 (ref)

1 0.87 (0.77–0.98) 1.10 (0.96–1.25)

2 0.87 (0.75–1.02) 1.13 (0.95–1.33)

≥3 0.77 (0.68–0.87) 1.10 (0.94–1.28)

Utilizationd

Ambulatory 0.67 (0.37–1.22) 0.99 (0.54–1.83)

Hospitalization 0.78 (0.69–0.89) 0.82 (0.68–0.97)

Emergency department 0.96 (0.87–1.06) 1.29 (1.13–1.46)

Otherf 0.83 (0.72–0.94) 0.95 (0.80–1.13)

Provider characteristics

Specialty

Primary care 1 (ref) 1 (ref)

Endocrinology 0.76 (0.56–1.04) 0.81 (0.59–1.11)

Gynecology 0.70 (0.38–1.29) 0.66 (0.35–1.22)

Internal medicineg 0.80 (0.70–0.91) 0.79 (0.69–0.91)

Rheumatology 0.51 (0.34–0.75) 0.59 (0.40–0.89)

Otherh 0.82 (0.74–0.92) 0.83 (0.74–0.94)

Years practicing at KPSC

0–9 1 (ref) 1 (ref)

≥10 0.87 (0.79–0.96) 0.88 (0.79–0.98)
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failing to initiate bisphosphonate therapy include fear of side
effects, the difficult dosing regimen, and a generic distrust of
all medications [20–23]. Results from these studies suggest
that interventions aimed at reducing primary non-adherence to
bisphosphonates should address the patients’ perceived lack
of need for the medication and their medication concerns.

There are several limitations to our study that should be
considered. The current study was limited to electronic med-
ical record data from a single health plan where the majority of
patients have a drug benefit. Therefore, one major barrier to
medication adherence, cost, has been essentially eliminated.
As such, our findings may not be generalizable to other
populations, such as uninsured women. However, the KPSC
population has been shown to be generalizable to the Southern
California population. The extremely poor and highly educat-
ed were only marginally underrepresented among KPSC
members in 2010 compared with the general population living
in Southern California [7]. This study was limited to daily or
weekly oral bisphosphonates and thus the results may not be
generalizable to other therapeutic classes or dosing schedules.
No direct contact was made with patients to determine their
perception of the severity of their disease or the effectiveness
of their prescribed therapy or other individual-level experi-
ences and beliefs that may influence primary non-adherence.
Additionally, some patients may have been misclassified as
non-adherent if they picked up their prescription at a non-
KPSC pharmacy, which would not be captured in our data-
bases. However, more than 95 % of KPSC members have a
drug benefit providing a strong financial incentive to use only
KP pharmacies as KPSC benefits are not honored at non-KP
pharmacies. Additionally, to diminish the possibility of this
bias, we excluded patients without a KPSC drug benefit.
Finally, we did not assess whether patients received any
adherence counseling through an outreach program which
may have influenced their decision to pick up their new
bisphosphonate prescription.

This study has many strengths. One of the strengths of this
study was our ability to capture all prescription transactions
between the electronic medical record and the dispensing
pharmacy. Thus, we were able to exclude prescriptions that
were printed and provided to a patient (5.3 % of the oral
bisphosphonate prescriptions during the study period), which
limits the possibility that prescriptions were provided to non-
KPSC pharmacies. Additional strengths of this study include
the relatively large and racially diverse population of woman
prescribed a new bisphosphonate order and the comprehen-
sive clinical data and information on patient and physician
characteristics that are not available in adherence studies
limited to claims data. Lastly, patients can receive free medi-
cation samples in some healthcare settings. Patients then may
opt to try the free samples before filling a new prescription and
the dosing regimen and/or perceived side effects may impact
whether or not the prescription is picked up. However, KPSC

providers are not permitted to receive or provide patients with
free samples; therefore, our estimates of primary non-
adherence to bisphosphonates would not be affected by such
a situation.

Bisphosphonates are the most commonly prescribed ther-
apy for the treatment of osteoporosis. Low adherence to
bisphosphonates is common and contributes to increased
fracture risk and increased healthcare costs [24]. Therefore,
it is essential for healthcare providers to identify patients
with sub-optimal adherence so that individualized strategies
to improve adherence can be implemented. Efforts have
traditionally focused on improving adherence in ongoing
users which potentially misses large numbers of patients
who receive a prescription but never initiate therapy. In the
current study, 29.5 % of women did not pick up their new
bisphosphonate prescription within 60 days of the order
being placed. Identifying barriers and developing interven-
tions that address the patients’ perceived needs and concerns
at the time a new medication is prescribed are warranted to
reduce primary non-adherence to bisphosphonates.
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Appendix 1

Table 4 International classification of diseases, 9th revision, Clinical
modification (ICD-9-CM) codes

Condition ICD-9-CM Codes

Osteoporosis 733.0x

Fractures

Hip, closed 820.0, 820.2, 820.8, 733.14

Distal radius/ulna, closed 813.4, 813.5, 733.12

Spine, closed or pathologic 805.0, 805.2, 805.4, 805.8, 733.13

Humerus, closed 812.0, 812.2, 812.4, 733.11

Pelvis, closed 808.0, 808.2, 808.4, 808.8

Other femur, closed 821.0, 821.2, 733.15

Major Trauma E800–E848, E881–E884, E908–E909,
E916–E928

Depression 311, 309.0, 309.1, 300.4, 290.21
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