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The evaluation of the adherence to calcium, vitamin D and drugs for osteoporosis

in patients with low bone mineral density

EBanyanuja agxepenuuje Kainujyma, BUTaMuHa /| 11 1eKoBa 3a 0CTeonopo3y Kox

HaI_II/IjCHaTa Ca CHM’)KCHOM KOIITAHOM I'YCTHUHOM

SUMMARY

Introduction/Objective Osteoporosis is a systemic
disease of bone tissue, which leads to an increase in
the bone fragility and higher risk of fractures.

To determine adherence to calcium, vitamin D and
drugs for osteoporosis in patients with reduced bone
mineral density as well as to analyze reasons for low
adherence.

Methods The study involved 80 postmenopausal
women with reduced bone mineral density measured
by dual-energy X-ray absorptiometry. Each patient
filled in a specially designed questionnaire.
Assessment of adherence to calcium, vitamin D and
drugs for osteoporosis was done by Morisky scale. In
the statistical analysis we used the SPSS programme v.
20.

Results All patients were female. 67.5% had
osteoporosis and 32.5% had osteopenia. 62.5% of
women said that they use calcium supplementation,
81.3% vitamin D and 62.3% drugs. 81.2% of women
who used supplementation had low adherence to
calcium, 82.8% low adherence to vitamin D and
65.8% low adherence to drugs for osteoporosis.
Adherence to medication for osteoporosis is better in
relation to the adherence of vitamin D and calcium
(p<0.05, ’-test). Patients who recieved drug
intravenously had better adherence than patients who
received drug subcutaneously or orally.

Conclusion Adherence to vitamin D, calcium and
drugs for osteoporosis is presently. low in investigated
population and the understanding of the causes of low
adherence is still insufficiently explored.

Keywords: osteoporosis; patient.adherence; calcium;
vitamin D

INTRODUCTION

CAXKETAK

YBoa/Ilmss  Octeonopo3a je cucreMcka . Oonect
KOIITAHOTI TKHMBa, KOja JIOBOJM JIO0 IMopacTta (parui-
HOCTH KOCTH U THMe 10 Beher pu3uka o mpenoma.
Iump pama je eBamyanuja ajaxepeHLHUje KallujyMma,
BUTamMuHa JI W JekoBa 3a OCTEONOpo3y KOA
HmarujeHaTa ca CHUJKEHOM KOIITaHOM: TYCTHHOM U
aHaJIM3a pasjiora 3a HUCKY aJXepeHLu]jy.

Metoge VY oBy cryamjy. je | ykmbydeHo 80
MIOCTMEHOMNAaYy3aTHUX JKE€Ha ca CHUKEHOM. KOIITaHOM
T'YCTHHOM HU3MEpPEeHOM JBOCTPYKOM
ancopnuuoMerpujoM X 3paka. CBH HaIUjeHTH CYy
NONYyHaBall  WCTH, . | CHELHUJATHO  JAW33jHUPAHU
ynutHuK.  IlpomeHa  aaxepeHIMje  KallujyMma,
BuUTaMuHa /| W _JI€koBa 3a . OCTEONOpo3y je paheHa
Mopucku ckaiom.ObOpanga monataka pahena je y
CIICC nporpam Bep3uja 20.

Pesyararn CBU UCHUTAHUIM Cy OMIH KEHCKOT I10JA.
Ocreomniopo3sy jewumaio 67,5%, a 32,5% octeoneHujy.
CymieMeHTanjy Kaianujyma Kopuctwio je 62,5%
xena, 81,3% Butamun I, a 62,3% nexose. Hucky
anxepeHuujy kannujyma je umano 81,2% xeHa koje
KOpHUCTe CymIeMeHTanujy, 82,8% HHUCKY aAXxepeHLH]y
ButamuHa /[ u 65,8% HHCKY agxepeHIHjy Ha JIEKOBE.
AJIIXxepeHIlMja Ha JIEKOBE 3a OCTEONOpo3y je Oosba y
OJHOCY Ha aAXEepeHIMjy KallujyMa U BUTaMuHa [
(p<0.05, x’-tect). [lammjeHTH Koju HpUMajy JIEKOBE
UHTPABEHCKH UMajy 00Jby aIXepeHIHjy HETO OHU KOjI
JIeK Y3UMajy CYNKyTaHO UIH OPAJIHO.

3ak/byunu AnxepeHnuja Ha BUTAaMMH Jl, KalmujyMm u
JIEKOBE 3a OCTEONOPO3y je HHCKAa y HUCIHUTUBAHO]
MOIyJIAIHjH Ca HeJaCHUM Pa3Io3HUMa.
Kibyune peun: 0CTEO0Nopo3a;
HaIjeHTa; KaJalujyM, BUTaMuH ]

aJxepeHIyja

Osteoporosis is a systemic disease characterized by low bone mass and microarchitectural

deterioration of bone tissue, which leads to an increase in the bone fragility and therefore a higher risk

of fractures [1]. World Health Organisation (WHO) definition of osteoporosis is based on the

measurements of bone mineral density (BMD) [2].

In the treatment of osteoporosis, calcium and

vitamin D supplementation is used, as well as drugs with different mechanisms of action. Calcium and

vitamin D are required for normal bone metabolism. Deficit of vitamin D in organism leads to

secondary hyperparathyroidism and bone resorption [3, 4]. Supplementation of vitamin D reduces the

bone fragility and increases BMD. According to recommendations physician should initiate

pharmacologic treatment when patient had hip or vertebral (clinical or asymptomatic) fractures, when

DOI: 10.2298 /SARH160524041M

Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First February 28, 2017 | DOI: 10.2298/SARH160524041M 3

T-scores is <—2.5 SD at the femoral neck, total hip, or lumbar spine by dual-energy X-ray
absorptiometry (DXA), in postmenopausal women and men age 50 and older with low bone mass (T-
score between —1.0 SD and —2.5 SD, osteopenia) at the femoral neck, total hip, or lumbar spine by
DXA and a 10-year hip fracture probability >3 % or a 10-year major osteoporosis-related fracture
probability >20 % based on the USA-adapted WHO absolute fracture risk model (Fracture Risk
Algorithm (FRAX®)) [5]. Drugs approved by the Food and Drug Administration (FDA)_ for the
treatment of osteoporosis are: bisphosphonates (alendronate, ibandronate, risedronate, and zoledronic
acid), calcitonin, estrogen agonist/antagonist (raloxifene), estrogens and/or hormone therapy (HT),
tissue-selective estrogen complex (conjugated estrogens/bazedoxifene), parathyroid hormone. 1-34
(teriparatide), and receptor activator of nuclear factor kappa-B (RANK) ligand inhibitor (denosumab)
[6, 7]. Bisphosphonates are prescribed most often for the treatment of osteoporosis. Patients.can use
them weekly, monthly, once in three months and once per year. They are efficious and well tolerated
[8]. Estrogen/hormone therapy is approved by the FDA for the prevention of osteoporosis, relief of
vasomotor symptoms, and vulvovaginal atrophy associated with menopause [9].

For optimal treatment it is necessary not only to recognize persons at risk, make appropriate
diagnosis and treatment decisions, but also to ensure patient adherence: Adherence to medication is
defined as the cooperation of the patient with the physician in relation to the dose, frequency and
timing of medication during the recommended period of treatment [10, 11, 12]. Medication adherence
can be divided into three major components: persistence, initiation adherence and execution
adherence. Perisistance is defined as the /length of time a patient fills his/her prescriptions [13].
Initiation adherence gives answer at question does the patient start with the indented pharmacotherapy
[13]. Execution adherence is the comparison between the prescribed drug dosing regimen and the real
patient’s drug-taking behavior and includes dose omissions (missed doses) and the so-called ‘drug
holidays’ (3 or more days without drug intake) [13]. There are objective and subjective ways of
measuring adherence. Objective measures, including measurement of clinical outcomes, dose counts,
pharmacy records, electronic monitoring of medication administration (e.g. the Medication Event
Monitoring System, MEMS) and drug concentrations, seemingly provide the best measure of a
patient's medication-taking behaviour. Subjective measures of adherence include physician or family
reports, patient interviews and self-report adherence scales. These measures have the potential to
identify the specific reasons for a patient's non-adherence. Subjective measures can be relatively
simple to use and are less expensive [14]. Morisky scale is the often used metric to assess adherence.
This scale can evaluate reliably, easily and efficiently the cooperation of the patient with physician
[15, 16, 17]. With this scale, our study tried to analyze and evaluate the effects of therapy for
osteoporosis in our patients, and compare them with the results in the related work, as there is no such

data for our country.
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The purpose of this pilot study was to determine adherence to calcium, vitamin D and drugs for
osteoporosis in patients with reduced bone mineral density as well as to analyze reasons for low

adherence.

METHODS

This prospective cross-sectional study is a pilot project at the Special Hospital for Rheumatic
Diseases in Novi Sad, including the sample of 80 postmenopausal women with low bone mineral
density, measured by dual-energy X-ray absorptiometry. Women were treated with supplementation
of calcium, vitamin D and/or drugs for osteoporosis (bisphosphates or teriparatide). None of the
women used hormone replacement therapy. All patients signed informed consent to participate.in this
study. The study was approved by the Ethics Committee of Special Hospital for Rheumatic Diseases
in Novi Sad. Each patient filled in a specially designed questionaire . The assessment of the adherence
to calcium, vitamin D and drugs for osteoporosis was done by Morisky scale, which contains eight
items. In first seven questions patient can answer with yes or no, while.in one last question patient can
answer choosing one of five options offered. Answers are marked for first 7 questions with 1 point for
,yes® and 0 points for ,,no*. In the five-options question; answers ynever™ and ,rarely™ scored 0
points, while other options (,,from time to time*/“sometimes*/“often‘’/*“all the time*) scored 1 point. A
total score for each subject is obtained by adding up the points for all questions. Score >3 was
considered as low adherence, 1-2 was medium adherence and score 0 was high adherence.

Statistical analysis In this study the SPSS programme v.20 was used, as well as the measures of

central tendency, the ANOVA test and the Chi2 (y?) test.

RESULTS

Demographic data for all study subjects is presented in Table 1. All patients were female. The
average age for all subjects was 65.52 + 8.29. Most of the subjects live in the city and have a high-

school. 67.5% had osteoporosis with a
Table 1. Patients characteristics.

Gender (frequency/percent) Female 80/100 32.5% had osteopenia with a duration
Age (X£SD 2482 .
ge (x+SD) City 65’552/6% O of M 3.54 £ 2.42 years. The subjects
Place for living (fr 1% . .
ace for living (frequency/%o) Village 28/35 had entered the menopause earliest with
Primary school 23/28,8 :
Education (frequency/%) High school 44/55 35 years, and latest with 55 years. The
Faculty 13/16,3 average enterence in the menopause
Osteporosis (frequency/%) 54/67,5
Osteopenia (frequency/%) 26/32,5 was 47.5 years (M = 47.5).
Duration of osteoporosis (X+SD) 4,2943,36 62.5% of women involved in this
Duration of osteoenia (X+SD) 3,54+2.42
The average enterance in the menopause (X£SD) 47,5+4,8 study, used calcium supplementation.

Using Morisky scale, our results showed that they in 81.2% had the low adherence (Table 2). Vitamin

D supplementation used 81.3% of women, but adherence to vitamin D was also in 82.8% low. There

DOI: 10.2298/SARH160524041M Copyright © Serbian Medical Society
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was no high adherence in the
Table 2. Adherence to calcium, vitamin D and drugs for osteoporosis

study population. 62.3%  of
women said that they take some
medication for osteoporosis.

9 18,8 11 17,2 13 342 Results of the adherence to

Middle
adherence

Low Adherence 39 81,2 53 82,8 25 65,8 drugs for osteoporosis (Table 2)

<
p=0.05 showed that in the study

Comparison of the adherence (%) populatlon, there was no hlgh

adherence. Most of the subjects

82,8

658 had a low adherence.

Comparison of < the
mmiddle adherence

) adherence to caleium, vitamin D
B Jow adherence

andsdrugs for osteoporosis are

shown in Figure 1. Adherence to

0 .
calcium vitamin D drugs for osteoporosis dl'ugs for OSteOPOTOSIS was

Figure 1. Comparison of the adherence to calcium, vitamin D and higher in comparison to vitamin
drugs for osteoporosis.

D and calcium (p<0.05, y>-test).

Table 3. Reasons for low adherence to calcium However, there was no

statistically significant
Middle n 7 1 1 0 9 difference in adherence to
adherence % 33,3 8,3 14,3 0,0 20,5 vitamin D and calcium (p> 0.05,
Low n 14 11 6 4 35
adherence % 66,7 91,7 85,7 100,0 79,5 x’-test).
Total n 21 12 7 4 44 Reasons for the low

% 100,0 100,0 100,0 100,0 100,0 _ ) )

y?=4,41, df=3, p=0,220; Likelihood Ratio=5,22, df=3, p=0,156 adherence to calcium, vitamin D

and medications for
Table 4. Reasons for low adherence to vitamin D

osteoporosis were also analized,

based on data obtained from

Middle n 5 1 4 1 11
adherence % 20,0 9,1 57,1 100,0 25,0 questionnaires. The  results
Low n 20 10 3 0 33 showed that there was no
adherence % 800,0 90,9 42,9 0,0 75,0
Total n 25 11 7 1 44  statistically significant
o %  100,0 100,0 100,0 100,0  100,0

— . correlation between the level of
¥*=8,67 , df=3, p=0,034; Likelihood Ratio=8,20, df=3, p=0,042

adherence and reasons for not

taking calcium supplementation (Likelihood Ratio = 5.22, df = 3, p = 0.156). Results are shown in

Table 3. Regarding the reasons for low adherence to vitamin D supplementation, results showed that

there was a statistically significant correlation (Likelihood Ratio = 8.20, df = 3, p = 0.042) with low

adherence. Main reason for the low adherence to vitamin D is the price of preparation (90.9% of all

patients) as shown in Table 4. Results of the low adherence and reasons for not taking medication
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showed that there is no statistically significant correlation between these factors (Likelihood Ratio =
7.33, df = 3, p = 0.063). Low adherence had those patients who forget to take the medicine (84.6%),

Table 5. Reasons for low adherence to drugs for osteoporosis. and high adherence had
Forget- Many other Low tolerance/

fulness Price drugs Side effects Total®  those where the price of
Middle n 2 2 1 1 6 medication was problematic
adherence oy 154 66,7 100,0 100,0 333 (66.7%). The results are
Low n 11 1 0 0 12 shown in Table 5.
adherence % 84,6 333 0,0 0,0 66,7 .
In relation /to the
Total n 13 3 1 1 18 d o . ;
% 1000 100,0 100,0 100,0 1000 C"UE@pplication options an
¥*>=7,38 , df=3, p=0,061; Likelihood Ratio=7,33, df=3, p=0,063 their effect on the adherence
Table 6. Adherence to drugs for osteoporosis t0 drugs for osteoporosis, there was no
and drug consumption. statistically significant difference(Likelihood
Oral Intra Subcuta Total
venous  neous Ratio = 4.83, df = 2, p = 0.089). All
Middle n 10 2 1 13 o L
adherence o, 323 100,0 20,0 34, Darticipants (100%) who took medication for
Low n 21 0 4 25 osteoporosis intravenous had a middle level
adherence % 67,7 0,0 80,0 65,8
Total n 31 2 5 38 of .adherence. Most of those who took

% 100,0 100,0 100,0 100,0
*=4,34 , df=2, p=0,114; Likelihood Ratio=4,83, df=2,
p=0,089 subcutaneous had a low adherence. The

medicine for osteoporosis through tablets and

results are shown in Table 6.

DISCUSSION

Like in other chronic diseases, adherence to medications for osteoporosis is low. The reasons
are numerous, but the most common are fear of side effects, cost of the treatment and lack of
motivation to take the drug for-a disease that is clinically “silent”. Lack of pain until fracture happens
contributes to low adherence. Also, several social and economic factors are involved, esspecially in
developing countries. Every physician have to think about this factors when makes a treatment
decision. Low. adherence leads to poor results in the treatment, increased risk of fractures and
therefore increases the costs of the treatment [18].

Most important novelity of this study is consideration that this is one of the first studies of the
adherence to calcium, vitamin D and drugs for osteoporosis conducted in our country, Republic of
Serbia. Until now, all our knowledge on the subject was relied on foreign studies. This study was
conducted prospectively using Morisky scale as subjective measure of the adherence because it has
benefits of being cheap, acceptable to patients, valid, reliable, has the ability to distinguish between
different types of non-adherence, easy to administer, and able to provide information on attitudes and
beliefs about medication [19]. The study was designed to be very close to common clinical practice.

Supplementation with calcium and vitamin D is required not just to treat patients with

osteopenia, but also in patients with osteoporosis and continues after the start of osteoporosis

DOI: 10.2298/SARH160524041M Copyright © Serbian Medical Society
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treatment. The results of our study indicated a low adherence to calcium and slightly better adherence
to vitamin D. Similar results were recorded also by the authors of a large study ADVICE [20]. This
study, which was performed in the leading centers for the treatment of osteoporosis in Italy, analyzed
adherence to calcium and vitamin D and factors affecting it. It was concluded that adherence was low,
and it is necessary to increase it by frequent contact with the doctor which showed an increase in the
patients' motivation for the treatment [20]. On contrary, an observational study which was carried out
in three osteocenters in the Czech Republic, reported good adherence, but with a fixed combination of
Ca—vitamin D which was observed in 60% of persistent participants [21].

The main reason for low adherence to vitamin D in our study was the price of preparation.
The use of drugs every day, every month, for years, could be an economic burden for the patient.
Results of one study condacted in Canada suggested that about 1 in 10 Canadians, who receive a
prescription, report costrelated nonadherence [22]. Education of the patients was probably not the
reason of low adherence, while all patients had at least medium level of education.

A number of options for the treatment of osteoporosis is.increasing. The most commonly
used bisphosphonates that can be given per week, or per month, or every'three months, or per year.
Besides these medications, there are: calcitonin, hormonal therapy; selective estrogen receptor
modulators and teriparatide. Despite having many options for the treatment, drug adherence is low.
The assumption was that the estrogen hormone’ therapy would have better adherence since it
eliminates the symptoms of menopause [23]. However, studies did not confirm this. Contrary to our
expectations, the study confirmed that adherence to bisphosphonate therapy is better than adherence
to the hormones and calcitonin [23]. Our results align with the results of the meta-analysis of 24
observational studies on large populations, where it was confirmed that adherence to medications for
osteoporosis is low [23]. Results from a recently condacted cohort in Bologna, Italy which used
administrative databases as a reliable source of data for “prescription continuity” showed that
adherence to the fixed-dose combination (alendronate with colecalciferol) was higher than to plain
alendronate throughout the follow-up period [24].

Also,-our study considered the reasons for low adherence. It was found that the price
concerned the patients, but. does not have a statistically significant effect on the adherence to drugs for
osteoporosis, similar to other studies [25]. Our results indicate that patients often forget to take the
medicine and that fear of the side effects or intolerance to the preparation was not the cause of low
adherence, while other authors on the contrary did conclude that the fear of side effects was a
significant cause of low adherence [25, 26]. Also, one American recently condacted study concluded
that barriers to prescription treatment include a preference for alternative, non-prescription treatments
and not just a fear of possible side effects [26]. Another study which was also conducted in USA,
reveals undertreatment of women diagnosed with osteoporosis. This study showed that in 41% of the

patients, the physician did not recommend treatment, and in 38%, the patient choose not to initiate
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treatment. Among patients who did not initiate recommended treatment, the predominant reason was
concern over side effects, cost of medication, and pre-existing stomach or digestion problems [27].

The results of our study suggestes that patients who recieved the drug intravenously had better
adherence, in comparison with the patients who recieved the drug orraly or subcutaneously.

There were also some limitations in our study. We used just subjective measures for the
adherence. Also, adherence to fixed combinations of Ca-Vitamin D, fixed doses of bisphosphonates-
Vitamin D and hormonal therapy was not explored. Nevertheless, we believe that the results
provided by our survey contain valuable information for the adherence to calcium, vitamin D and

drugs for osteoporosis among Serbian people.

CONCLUSIONS

Adherence to vitamin D, calcium and drugs for osteoporosis is presently low in investigated
population and the understanding of the causes of low adherence is still insufficiently explored. We
believe that better patient education, more therapy possibilities and frequent visits to the doctor, can

significantly help the patient to understand the importance of this problem and increase the adherence.
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