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Abstract

Patient-reported outcomes (PROs) provide practical guides for treatment; however, studies that have evaluated PROs of
women in Korea with postmenopausal osteoporosis (PMO) are lacking. This cross-sectional, multi-center (29 nationwide
hospitals) study, performed from March 2013 to July 2014, aimed to assess PROs related to treatment satisfaction, medica-
tion adherence, and quality of life (QoL) in Korean PMO women using osteoporosis medication for prevention/treatment.
Patient demographics, clinical characteristics, treatment patterns, PROs, and experience using medication were collected.
The 14-item Treatment Satisfaction Questionnaire for Medication (TSQM) (score-range, 0-100; domains: effectiveness,
side effects, convenience, global satisfaction), Osteoporosis-Specific Morisky Medication Adherence Scale (OS-MMAS)
(score-range, 0-8), and EuroQol-5 dimensions questionnaire (index score range, —0.22 to 1.0; EuroQol visual analog scale
score range, 0—100) were used. To investigate factors associated with PROs, linear (treatment satisfaction/QoL) or logistic
(medication adherence) regression analyses were conducted. A total of 1804 patients (age, 62 years) were investigated;
60.1% used bisphosphonate, with the majority (67.2%) using weekly medication, 27.8% used daily hormone replacement
therapy, and 12.1% used daily selective estrogen receptor modulator. Several patients reported gastrointestinal (GI) events
(31.6%) and dental visits due to problems (24.1%) while using medication. Factors associated with the highest OS-MMAS
domain scores were convenience and global satisfaction. GI events were associated with non-adherence. TSQM scores for
effectiveness, side effects, and GI risk factors were significantly associated with QoL. Our study elaborately assessed the
factors associated with PROs of Korean PMO women. Based on our findings, appropriate treatment-related adjustments
such as frequency/choice of medications and GI risk management may improve PROs.
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of all types of osteoporosis [1]. In 2012, approximately one-
third of women aged 50 years or older in Korea reported
having osteoporosis [2]. Decreased bone mass and estrogen
levels in PMO increase the risk of bone fractures [3, 4].
Osteoporotic fractures represent a serious health problem
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that leads to disability and increased mortality risk [5]. The
crude mortality rate of hip fractures alone can be as high as
16.2% at 1-year post-injury for those with PMO [6].

Several drugs are available for PMO [1, 7], but the most
commonly used agents are bisphosphonates (BPPs) [8].
Despite their well-proven efficacy, because of their poor
absorption, they are accompanied by frequent gastrointes-
tinal (GI) side effects and complex dosing requirements
[9]. Furthermore, BPPs are known to increase the risk of
osteonecrosis of the jaw (ONJ) in some patients [10]. Hor-
mone replacement therapy (HRT) is also a valuable option
because it can relieve postmenopausal vasomotor symptoms;
however, there have been controversial reports of associated
increased risks of breast cancer and cardiovascular disease
(CVD). Another available agent is the selective estrogen
receptor modulator (SERM). Compared to BPP, higher treat-
ment satisfaction and quality of life (QoL) were observed for
patients using SERM, although unresolved concerns regard-
ing CVD risks remain [11, 12].

Patient-reported outcomes (PROs) refer to measurements
of any health status aspect directly indicated by the patient
[13]. These are important because they are often associated
with overall treatment efficacy and are often inter-related
[14]. Approximately, half of the patients who make incor-
rect treatment-related decisions and become “non-adherent”
report low treatment satisfaction [15, 16]. With osteoporo-
sis, substantial QoL debilitation is often observed in these
patients [17]. It has been reported that after osteoporotic hip
fracture, 75% of individuals cannot return to their activities
of daily living, mostly due to their inability to walk [18].

Factors associated with PROs of osteoporosis include side
effects during treatment [19]. Of these, GI events for those
with PMO require more attention because these patients are
elderly and are at higher risk for GI events. Furthermore,
GI events have been associated with low treatment satisfac-
tion, medication discontinuation, and poor QoL [7]. Patients
using osteoporotic medication frequently report GI events,
which are experienced by up to 52% of osteoporosis patients
[20].

Due to the aging society, the prevalence of PMO is
increasing; however, PRO studies of PMO are scarce in
Korea. Therefore, in this study, we primarily figured out
the adherence and investigated factors, including GI-specific
factors, associated with medication adherence. We also fig-
ured out the treatment satisfaction and QoL and identified
related factors with satisfaction and QoL, of Korean PMO
women using osteoporotic medications. Findings from this
study will provide valuable perspectives that could help to
create strategic approaches for the management of PMO.
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Materials and methods
Study population

This was a cross-sectional, multi-centered, observational
study conducted at 29 nationwide tertiary hospitals in the
divisions of endocrinology, orthopedic surgery, and obstet-
rics and gynecology in South Korea. The study period was
from March 2013 to July 2014. To collect generalizable data,
we estimated the target sample size based on the assumption
that the medication adherence (p) of PMO patients is 48%
[21]. With a significance level of 0.05 (Z=1.965; confidence
interval, 95%) and an estimated error rate (D) of 2.3%, the
required number of enrolled patients according to the follow-
ing equation was calculated as approximately 1800:

N =Z7>xp(1 — p)/D*.

Postmenopausal patients who had used oral medications
for the purpose of osteoporosis prevention or treatment for
at least 1 month to a maximum 12 months for the first time
were included. Patients were excluded if they had started
using medication less than 1 month prior to enrollment or if
they were using only vitamin D or calcium for the purpose of
osteoporosis prevention or treatment. Patients were informed
about the purpose of the study, and written informed consent
was obtained. This study was approved by the Institutional
Review Board of all participating hospitals. All patients
provided their informed consent prior to their enrollment
in the study.

Data collection

Patients were enrolled during their regular visits if they met
all of the inclusion criteria for this study. Data were collected
via chart reviews and patient surveys. Four main variables
were collected: 1) demographics and clinical characteristics
including age, body mass index (BMI), PMO medication
duration, bone mineral density (BMD, femoral neck, total
hip and lumbar spine L2-L.4), history of osteoporotic frac-
ture, family history of osteoporosis, comorbidities (such as
hypertension, dyslipidemia, thyroid disease, diabetes mel-
litus, cancer, and arthritis), number of GI risk factors (GI
comorbidities including gastritis, gastroesophageal reflux
disease, dyspepsia, GI ulcer, and gastric perforation), cur-
rent smoking, alcohol consumption, current use of aspirin,
non-steroidal anti-inflammatory drugs, anti-coagulants, or
steroids; specially, BMD is related with osteoporosis diag-
nosis. PMO diagnostic criteria in Korea are as follows; (1)
at least 1 year after menopause, (2) femoral neck or total hip
or lumbar spine L2-L4: T-score below — 2.5, (3) patients
using medication for at least 1-12 months. Using these diag-
nostic criteria, patients were classified as normal, osteopenia
and osteoporosis. 2) Experience during PMO medication
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use, such as history/type of GI events (including heartburn,
dyspepsia, nausea, and vomiting) and history/purpose of
dental visits (planned dental visits within 3 months were
also included); 3) treatment patterns such as type of PMO
medication (BPP, SERM, HRT), medication frequency (i.e.,
daily, weekly, monthly), use of GI protectants, and non-
osteoporotic medications; and 4) PROs such as treatment
satisfaction, medication adherence, and QoL.

PROs

Treatment satisfaction was measured using the 14-item
Treatment Satisfaction Questionnaire for Medication
(TSQM) questionnaire, which provides satisfaction scores
for each of the following four domains: effectiveness, side
effects, convenience, and global satisfaction. The scores for
each TSQM domain range from 0 to 100, and higher scores
indicate better satisfaction [22].

Medication adherence was measured by the Osteopo-
rosis-Specific Morisky Medication Adherence Scale (OS-
MMAS). The OS-MMAS scores range from 0 to 8, with
higher scores indicating better adherence. Patients were cate-
gorized into the following groups: low adherence (score < 6),
medium adherence (score > 6 but < 8), and high adherence
(score > 8) [23].

General health-related QoL and osteoporosis-specific
QoL were measured by the European Quality of Life-5
Dimensions (EQ-5D-3L) questionnaire. QoL scores from
the EQ-5D Index (score range, —0.229 to 1.0) and Euro-
Qol visual analog scale (EQ VAS; score range, 0-100) were
evaluated, and higher scores indicated better QoL [24]. The
EQ-5D-3L descriptive system consists of five dimensions:
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Each dimension consists of three lev-
els: no problems, some problems, and severe problems [25].

Statistical analysis

Patient demographics and clinical characteristics, expe-
riences during treatment, treatment patterns, number of
GI risk factors, and PRO scores were summarized as the
number of patients (percentage) for categorical variables or
mean =+ standard deviation (SD) for continuous variables. To
examine the association between the aforementioned vari-
ables and PROs, univariable analysis was conducted using
the Chi-square test for categorical variables and the Student
t test for continuous variables.

To analyze factors associated with treatment satisfaction
(TSQM domains: effectiveness, side effects, convenience,
and global satisfaction) and QoL (EQ-5D Index, EQ-VAS),
a multiple linear regression model was used. For medication
adherence, logistic regression analysis was used. During this
analysis, patients in the high adherence (OS-MMAS score,

8) group were included in the adherence group; patients
in the low and medium adherence (OS-MMAS score < 8)
groups were included in the non-adherence group [26]. Age,
BMI, PROs, and other variables with a p value < 0.1 accord-
ing to the univariable analysis were included in the model.
In our analyses, patients who had taken monotherapy only
were included. Patients who used more than one medication
in their PMO prophylaxis/treatment were not included in
the analyses.

All statistical analyses were performed using PASW Sta-
tistics version 20.0 (SPSS Inc, Chicago, IL, USA), and all
p values obtained from statistical analyses were the results
of two-sided tests for which the statistical significance level
was set at p <0.05.

Results
Patient characteristics

A total of 1804 postmenopausal women using osteopo-
rosis medication (mean age, 62 years; mean duration of
medication, 161 days) participated in this study. A total of
65.7% had osteoporosis at the time of study enrollment. The
remaining patients had osteopenia (23.2%) or normal BMD
(11.1%). Approximately, 30% of patients had a history of
bone fracture; hip fracture (13.3%) was the most common. A
total of 16% of patients had a family history of osteoporosis.
Most patients had comorbidities (61.8%) such as hyperten-
sion, which was the most prevalent (31.4%). The GI risk
factor assessment showed fewer than one GI risk factor per
patient, on average. The most prevalent GI risk factor was
alcohol consumption (24.6%), and 31.6% of the patients had
experienced GI events while using PMO medication. Heart-
burn was the most common type of GI event; it occurred in
approximately 17% of patients. Approximately, 24% patients
also had a history of dental visits or planned dental visits
related to problems associated with medication (Table 1).

Treatment patterns

The most commonly used PMO medication was BPP (59.7),
followed by HRT (27.7%) and SERM (12.6%). Most patients
were using daily (49.6%) or weekly (40.6%) medications
(Table 2). Approximately, 70% of BPP use was weekly,
whereas 100% of SERM and HRT use was daily (Fig. 1). A
total of 14% of patients were using GI protectants (Fig. 1).

PROs
Treatment satisfaction scores for the global satisfaction

domain were the lowest among all four domains (mean + SD:
53.8 £15.3), followed by effectiveness (56.1+11.8),
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Table 1 Patient characteristics

Table2 Treatment patterns

Variables n=1804 % Variables N %

Age (years), mean+SD 62.33+10.90 PMO medication n=1792

BMI (kg/mz), mean + SD 22.94+3.12 BPP 1069 59.7

PMO medication duration (days), 161.11+103.28 HRT 497 27.7
mean+SD SERM 226 12.6

BMD n=1683 PMO medication frequency n=1790
Osteoporosis 1105 65.7 Daily 388 49.6
Osteopenia 391 232 Weekly 726 40.6
Normal 187 11.1 Monthly 176 9.8

Patient history of osteoporotic fracture® 524 29.0 Use of GI protectants 252 14.0
Hip 240 13.3 Use of non-osteoporotic medications 1261 70.0
Vertebral 125 6.9
Wrist 76 4.2

Family his.t(.)rya()f osteoporosis 289 160 discomfort (45.0%), followed by anxiety/depression (37.0%),

Comorbldm.es 1114 618 usual activity (28.5%), mobility (27.2%), and self-care
Hyp‘f’rt.ens").n 366 34 (16.7%) (Table 3). The mean QoL scores were 0.71+0.18
?:ys‘r‘(ifz:: y izz 122 (EQ-5D Index) and 69.20 + 17 (EQ-VAS) (Fig. 2c).
2;?::5 mellitus igz 1?'2 Factors associated with treatment satisfaction
Arthritis ) . ) 148 82 As a result of multivariable analysis, none of the factors

N?nr;l:;’ r of Glrisk factors’, mean SD (min,  0.61£0.77 (0, 5) was significantly associated with all four TSQM domains
Alcohol consumption %0 15.6 simultaneously. Use of HRT compared to BPP was posi-
Aspirin 214 11.9 tively associated with effectiveness (B=7.541; p<0.001),
GI comorbidities” 305 16.9 convenience (B=7.154; p<0.001), and global satisfac-
NSAIDs 150 33 tion (B =28.486; p<0.001) domains. The two factors that
Smoker 66 37 were negatively associated with these three domains were
Anticoagulants 46 25 GI events (effectiveness: B=—2.358 and p <0.001; con-
Steroids 41 23 venience: B=—2.669 and p <0.001; global satisfaction:

GI events® 570 316 B=-2.862 and p <0.001) and dental visits (effectiveness:
Heartburn 300 167 B=-1.863 and p=0.004; convenience: B=—1.866 and
Dyspepsia 267 1ag  P=0.007; global satisfaction: B=—2.156 and p=0.013)
Nausea 186 103  (Tabled).
Vomit 35 1.9

Dental visits® 435 41 Factors associated with medication adherence
Tooth-implant 141 7.8
Cavity 139 77 Treatment convenience was significantly associated with
Periodontal disease 103 57 medication adherence (adjusted odds ratio [OR]=1.034;
Dentures 77 43 p <0.001). Duration of medication use (OR 0.998;

#A multiple response item

bGastritis, gastroesophageal reflux disease, dyspepsia, upper GI ulcer,
and gastric perforation

convenience (63.0+12.7), and side effects (64.2 +22.5)
(Fig. 2a). The proportion of those with high adherence to
medication (OS-MMAS score = 8) was the lowest (27.4%),
whereas the proportion with medium adherence to medica-
tion (OS-MMAS score, > 6 but < 8) (42.2%) was the highest
(Fig. 2b). The proportion of patients with some or severe
problems with each QoL dimension was highest for pain/

@ Springer

p=0.002), family history (OR 0.607; p=0.007), GI events
(OR 0.666; p=0.007), use of HRT (OR 0.380; p=0.004)
compared to BPP, and daily use (OR 0.485; p=0.008) or
weekly use (OR 0.367, p <0.001) compared to monthly use
of medication were associated with non-adherence (Table 4).

Factors associated with QoL

Satisfaction with effectiveness (EQ-5D Index: B=0.002;
p=0.030) and satisfaction with side effects (EQ VAS:
B=0.105, p=0.021) were positively associated with QoL.
Age (EQ-5D Index: B=-0.007 and p <0.001; EQ VAS:
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B=-0.336 and p=0.006) and increased number of GI risk
factors (EQ-5D Index: B=—0.043; p=0.004) were nega-
tively associated with QoL (Table 4).

Discussion

PROs reveal patients’ perspectives and can help providers
to understand the progression of disease and treatment out-
comes [13]. Furthermore, they allow sensitive detection of
physical and psychological problems that patients experi-
ence in real-world treatment settings which otherwise may
have been overlooked [27]. Therefore, PROs have become an
important treatment evaluation tool over the years, especially
for the management of chronic diseases that often require
long-term management. To the best of our knowledge, this
was the first attempt to analyze the factors associated with
treatment satisfaction, medication adherence, and QoL in
one study of Korean PMO women. Our study was unique
because it also assessed Gl-specific factors and their effects
on the aforementioned PROs.

In this study, higher treatment satisfaction was observed
for non-BPP users. Such results were also reported in other
previous studies. In a PRO study conducted in Asia, ralox-
ifene users reported higher treatment satisfaction, and the
proportions of patients responding in each of the three
response categories (“satisfied”, “no opinion”, and “dissatis-
fied”) were 71.4, 21.2, and 7.4%, respectively, for raloxifene
and 59.2, 21.7, and 19.1%, for BPP, respectively [11, 28].
This may be due to more convenient dosing and fewer GI
problems [10, 11, 29]. This study highlighted the importance
of GI risk management during PMO treatment. It was found
that less experience with GI events and the use of GI protect-
ants significantly increased treatment satisfaction.

For the first time, we reported the association of dental
visits with treatment satisfaction regarding PMO manage-
ment. Decreased bone mass with osteoporosis is associated

HRT SERM

with a higher risk of dental health problems. For every 1%
decrease in BMD per year, the risk of tooth loss increases
more than four times [30]. Additionally, regular dental visits
are recommended for BPP users because these patients are
at risk for ONJ development [10]. Although the causality
between the dental visits and the treatment patterns per se
was not analyzed, our study results showed that these vis-
its may decrease treatment satisfaction. Therefore, dental
health management should not be overlooked during PMO
treatment.

Results of this study showed that less than 30% of patients
practiced high medication adherence. Despite many reports
of the clear association between medication adherence and
treatment outcomes for osteoporosis, suboptimal adherence
is often reported for patients using osteoporosis medica-
tion; overall adherence to osteoporosis therapies is known
to range from 40 to 70% [31]. Medication adherence is piv-
otal for eliciting the clinical benefits of osteoporosis treat-
ment. In a different study, increased BMD of the lumbar
spine was significantly higher in patients who had used at
least two-thirds of the prescribed doses (3.8%) compared to
those who used less than two-thirds (2.1%) [32]. Our study
showed that to increase medication adherence, it is neces-
sary to maximize treatment convenience and reduce treat-
ment duration, GI events, or medication frequency. Use of
HRT and family history of osteoporosis were also associated
with low medication adherence (OS-MMAS score < 8). This
may be because patients using HRT are doing so for preven-
tion rather than treatment. The relationship between fam-
ily history and medication adherence remains controversial
[33-35].

In this study, the EQ-5D Index of PMO patients was
0.71 £0.18, which is comparable to the QoL results of
osteoporotic women reported by a previous study performed
in Korea (0.71 £0.18 vs. 0.799 +0.190) [36]. Our results
revealed that the most affected QoL dimension of PMO
patients was pain/discomfort (45.0%). This observation
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Fig.2 PROs (n=1804). a Treatment satisfaction. TSQM scores
(mean +SD) for each domain (from left) effectiveness 56.09+11.81,
side effects 64.15+22.46, convenience 63.03+12.67, and global
satisfaction 53.79+15.31. b Medication adherence. Proportion of
patients (%) in high-, medium-, and low-adherence group. ¢ QoL.
EQ-5D Index; 0.71 £0.18 (left), EQ VAS; 69.20+ 17.1 (right)

Table 3 Patients in each level of QoL dimensions (n=1804)

n (%) No problem Some problem Severe problem
Mobility 1313 (72.8) 480 (26.6) 11 (0.6)
Self-care 1502 (83.3) 275 (15.2) 27 (1.5)
Usual activity 1290 (71.5) 485 (26.9) 29 (1.6)
Pain/discomfort 992 (55.0) 766 (42.5) 46 (2.5)
Anxiety/depression 1136 (63.0) 647 (35.9) 21 (1.2)

@ Springer

was also consistent with the results of osteoporosis patients
reported by a different study [37].

Our study revealed the importance of GI-specific fac-
tors in PMO treatment. GI events during PMO medication
use were significantly associated with worse treatment sat-
isfaction and medication adherence. Additionally, use of
GI protectants significantly increased treatment satisfac-
tion, whereas GI risk factors for PMO patients significantly
decreased QoL. Our study found that a significant number of
patients experienced GI events during PMO medication use
(32%). Therefore, the importance of preventing GI events
and managing GI risk should be further emphasized with
PMO treatment.

In this study, proportion of patients at GI risk (i.e., those
who had at least one of the GI risk factors defined in this
study) were highest for BPP (59.8%), followed by HRT
(27.8%) and SERM (13.4%). BPPs have shown to effectively
increase BMD and reduce vertebral as well as non-vertebral
fractures risk by as much as 40 and 30%, respectively [38].
Despite its well-proven efficacy, oral BPPs may cause upper
GI side effects such as esophagitis and myalgias and are con-
traindicated in patients with certain comorbidity of the upper
Gl tract [39]. Therefore, for patients at higher GI risk, alter-
native medications such as HRT and SERMS, denosumab,
other than BPP, or other routes of administration (such as
intravenous BPP) or less frequent administrations could be
considered [40, 41].

According to previous PMO studies, compliance was
highest in BPP and lowest in HRT. The monthly/daily fre-
quency of BPP was an important factor in compliance, being
highest for monthly preparations and lowest for daily regi-
mens [42]. The compliance of the previous foreign study
was much better than that of Korea. The fact that Korea uses
more daily BPP and less monthly BPP than foreign country
may have affected.

Despite the convenience of frequency, in other study, the
satisfaction of BPP was lower than that of SERM [28]. This
tendency is consistent with our study. Therefore, we con-
sidered the factors such as the GI event of the BPP [7], and
we described the more accurate Korea treatment pattern.
Another well-known factor for treatment satisfaction and
medication adherence is the treatment failure (i.e., the occur-
rence of fractures). In our study, patient history of osteoporo-
tic fracture was adjusted in our regression analyses only if
they had p value of <0.1 in the univariable analyses. As a
result, history of fracture was only adjusted for regression
analyses on treatment satisfaction; effectiveness/conveni-
ence, medication adherence and QoL. History of fracture
was not a significant factor for treatment satisfaction on side
effects/global satisfaction.

This study was a large-scale observational study
that included approximately 1800 patients with PMO
from Korean medical institutions; therefore, it provided
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epidemiological data representative of the Korean PMO
population. The results of this study can be used to help
understand the characteristics and treatment patterns in a
real-world hospital setting in Korea. Furthermore, because
patients in this study had a relatively short duration of
PMO medication use (less than 6 months), our results can
be applied to create treatment strategies for long-term dis-
ease management because it disclosed factors associated
with PROs during the earlier phase of medication use.

There were some limitations to this study. First, fre-
quency of medication use was uneven, with more than half
of BPP treatments used weekly and all HRT and SERM
treatments used daily. However, this limitation was man-
aged by adjusting the type of medication in our multi-
variable analysis. Second, due to the cross-sectional study
design, a causal relationship between the variables and
the PROs could not be analyzed. Third, patients who par-
ticipated in the surveys tended to be healthier, more moti-
vated, and more likely to be compliant than the general
population, which may have limited the generalizability
of these results.

Despite these limitations, our findings elaborately
assessed the status and factors associated with PROs of
Korean PMO women. The frequency of medications used
was BPP, HRT and SERM in that order. Factors associated
with the highest adherence scores were convenience and
global satisfaction. GI events were negatively associated
with adherence score. Treatment effectiveness, side effects
and GI risk factors were also associated with QoL.

The findings revealed that considerable proportion of
patients experience GI events during PMO medication
use and implied significant effect of GI risk management
on PROs. Furthermore, for the first time, we report the
negative association between dental visits during medica-
tion with patient’s treatment effectiveness, convenience
and global satisfaction. Based on our findings, appropri-
ate treatment-related adjustments, such as frequency and
choice of medications, and concomitant use of GI protect-
ants may resolve these issues. These findings will help
contribute to creating an effective treatment strategy that
will improve PROs of PMO women in Korea.
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