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Summary

Objective. The ADVICE (ADherence in VItamin-D and Calcium
Embedded or not) survey was aimed to evaluate the effect of
a patient-focused motivation strategy on the adherence to cal-
cium and vitamin D supplementation. The survey also intended
to identify possible factors being able to influence the com-
pliance (i.e. the existence of individual preferences towards
different dosages or regimens of supplementation). Methods.
We planned to involve consecutive patients visited between
2010 and 2011 at 35 centres specialized in diagnosis and treat-
ment of osteoporosis in different Italian regions. Each patient
has been requested to declare if he/she was already assuming
any supplementation with calcium and vitamin D (naïve or not

naïve). All patients underwent a first visit (T0) and two follow
up visits at 6 and 12 months (T6 e T12). The assessment of
the adherence was measured through the Morinsky Medication
Adherence Scale, a score based on 8 different questions, spe-
cifically validated to determine therapeutical compliance (0-
5: not acceptable; 6-7: acceptable; 8: ideal). Results. 732 wo-
men (mean age: 66.9; average BMI: 25.3) and 30 men (mean
age: 71.9; average BMI: 24.5) were enrolled; 34% of female pa-
tients (n=245) and 66% of males (n=20) reported previous frac-
tures. Not naïve patients were 385 (54%). A total of 309 pa-
tients  (43%) were concurrently assuming an antifracture drug;
229 subjects were osteoporotic (45%), while 224 were osteo-
penic (44%). The mean Morinsky score in not naïve patients
was 5.72, 6.19 and 6.18 at T0, T6, and T12, respectively. Thus,
no differences in the Morinsky score were observed between
T6 and T12. Naïve patients showed an average Morinsky sco-
re of 5.78 at T6 and 6.39 at T12. Older age was not significantly
associated with the observed changes in the scores. The on-
set of AEs related to the supplementation with calcium and
vitamin D was able to negatively influence the adherence at
the subsequent control point. Bone mineral density, previous
fractures, and concurrent assumption of any antifracture drug
did not significantly influence the adherence, as well as the
differences in the dosages or regimens of calcium and vita-
min D administration. Conclusion. Activities aimed to
strengthen motivation of the patients improved the adherence
to calcium and vitamin D supplementations after only 6
months. 
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Introduction

Osteoporosis is a chronic systemic skeletal disorder characteri-
zed by low bone density and micro-architectural deterioration re-
sulting in increased susceptibility to fragility fractures (1). Thera-
peutical options currently available for osteoporosis prevention and
treatment include supplementation with calcium and vitamin D, as
many studies suggest that they might be effective in increasing
Bone Mineral Density (BMD) and reducing the risk of falls or osteo-
porotic fractures (2-12). Since there is no evidence of any nega-
tive effect on cardiovascular risk (13, 14), supplementation with
calcium and vitamin D is widely prescribed alone or in combina-
tion with antiresorptive and anabolic drugs in daily clinical prac-
tice for the treatment/prevention of osteoporosis and fragility frac-
tures (15, 16). As it happens for any therapy, compliance is the
most important factor affecting the effectiveness of calcium and
vitamin D supplementations. Actually, results from community-
based trials in which the adherence to the supplementation was
moderate or low have often been negative, whereas studies car-
ried out on institutionalized patients with supervised pill admini-
stration resulted in significant benefits (17). According to recent
studies, compliance to long calcium and vitamin D supplementations
ranges between 20% and 60% (18-20). In this perspective, the 
ADVICE (ADherence in VItamin-D and Calcium Embedded or not)
survey was aimed to evaluate the effect of a patient-focused mo-
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tivation strategy (consisting in follow-up visits scheduled every 6
months) on the 1 year adherence to calcium and vitamin D sup-
plementation. At the same time, we aimed to identify possible fac-
tors that are able to influence patients compliance, such as per-
sonal preferences towards specific dosages or regimens in as-
suming the supplementation.

Methods

The survey was designed to involve consecutive patients visi-
ted between 2010 and 2011 at 35 centres specialized in diagnosis
and treatment of osteoporosis in different Italian regions. For each
patient, detailed anamnestic and clinical information have been
collected (including T-score and laboratory tests). Each patient
has been requested to declare if he/she was already assuming
any supplementation with calcium and vitamin D before the in-
clusion in the survey. All patients underwent a first visit (T0) and
two follow up visits at 6 and 12 months (T6 e T12). During the
follow up visits, physicians carefully registered any changes in
clinical information. Particularly, adverse events (AEs) possibly
related to the administration of calcium and vitamin D supple-
mentations or antifracture drugs concurrently taken by the pa-
tients were reported. The assessment of the adherence was mea-
sured at each control point (and also at the time of the enrolment
in case of patients not naïve to supplementation with calcium and
vitamin D) by using the Morinsky Medication Adherence Sca-
le, a score based on 8 different questions, already validated and
specifically used (19) to determine therapeutical compliance to
the treatments for osteoporosis (0-5: not acceptable complian-
ce; 6-7: acceptable compliance; 8: ideal compliance). Descrip-
tive and inferential statistical analyses (including t-test, ANOVA)
were performed; multivariate models were implemented to test
the association between the compliance levels and the main va-
riables. 

Results

As resumed in Table 1, we have enrolled a total of 732 women
(mean age: 66.9; average BMI: 25.3) and 30 men (mean age:
71.9; average BMI: 24.5), where 34% of female patients (n=245)
and 66% of males (n=20) reported previous fractures caused
by low energy traumas. Patients who had already taken cal-
cium and vitamin D (not naïve patients) were 385 (54%). Pa-
tients who never assumed calcium and vitamin D supple-
mentations (naïve patients) were 329 (46%). A total of 65 not
naive patients (18%) declared at the time of the enrolment (T0)
that they had already experienced AEs possibly related to the
supplementation with calcium and vitamin D. A total of 309 pa-
tients both in not naïve and in naive groups (43%) were con-
currently assuming an antifracture drug (bisphosphonates or
any other). Concerning the evaluation of bone mineral density

(BMD), DXA (X-ray densioabsorbiometry) data were available
for 511 subjects (Figures 1A, 1B). Specifically, 229 subjects were
found to be osteoporotic (45% of the overall enrolled popula-
tion), while 224 were osteopenic (44% of the total). In women,
the average Lumbar Spine (LS) T-score was -2.3 SD, with to-
tal hip (TH) T-score showing a mean value of -1.8 (average LS
and TH T-score were -2.5 and -2.0 in men, respectively). The
mean scores resulting from the Morinsky scale in not naïve pa-
tients were 5.72, 6.19 and 6.18 at T0, T6, and T12, respecti-
vely. Thus, no differences in the Morinsky score were obser-
ved between T6 and T12.  Naïve patients showed an avera-
ge Morinsky score of 5.78 at T6 and 6.39 at T12. Therefore,
the adherence to supplementations with calcium and vitamin
D was found to increase in both groups, as the Morinsky sco-
re passed from values of low compliance (0-5) to a level of ac-
ceptability (6-7), with this variation reaching statistical signifi-
cance (p<0.01). In both groups, almost the same number of pa-
tients remained in the range of acceptable or ideal complian-
ce at the subsequent control point (Table 2 and Table 3). Ol-
der age was not significantly associated with the observed im-
provements in the Morinsky scores with the only exception of
not naïve patients. In these latter subject, for each year of age,
an increase of 0.022 points in the adherence was noted between
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Table 1 - Main baseline characteristics of the population involved in
the survey.

Men (n=30) Women (n=732)

Mean age 71,6 66,9
BMI (average) 24,5 25,3
Previous fracture 
(low energy trauma) 20 (66%) 245 (34%)

Previous calcium and/or vit. D 
supplementation (not naïve) 11 (38%) 385 (54%)

Previous antifracture therapy 13 (45%) 309 (44%)

Figure 1A - Frequency of lumbar spine osteoporosis and osteopenia in
the study population. 

Figure 1B - Frequency of femoral osteoporosis and osteopenia in the
study population. 
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T0 and T6  (p<0.05; IC95%: 0.001-0.043); in other words, as
older was the patient, more remarkable increases in the
adherence to supplementations were recorded. The onset of
AEs related to the supplementation with calcium and vitamin
D was able to negatively influence the adherence at the sub-
sequent control point, and this finding was statistically signifi-
cant (p<0.05). Bone mineral density (i.e. being osteoporotic),
previous fractures, and the concurrent assumption of any an-
tifracture drug did not significantly influence the adherence to
supplementation, as well as the differences in the dosages or
regimens of calcium and vitamin D administration.

Discussion

This study points out the importance of fostering patients motivation
at the moment they are prescribed with a calcium and vitamin D
supplementation, as already suggested by other authors (21). Za-
fran et al. have already suggested that physician attitude to push
the awareness of their patients on the benefits of the treatment
and the risks related to a bad compliance is a crucial factor (22).
Actually, significant difference in terms of acceptability of patients
compliance were showed in our analyses between the time of the
enrolment in the survey – which represented a motivation strategy
itself – and the subsequent follow-up visit. At the same time, ha-
ving found that in not naïve patients there were no further im-
provements in terms of compliance between T6 and T12, underline
how it is important not to lose the opportunity of making the pa-
tient aware about his/her compliance to the therapy at the time of
the first visit. From this survey, it also comes out that older patients
are not more compliant than younger ones to calcium and vita-
min D supplementation, with the only exception of not naïve pa-
tients between T0 and T6 (but not between T6 and T12). This ex-
ception in subjects who declared to be already on treatment with
a supplementation could support the crucial role of fostering pa-
tients motivation, especially in older age groups. Compliance did
not increase in case of concurrent assumption of antifracture drugs,
low bone mineral density (both osteopenia and osteoporosis) or
previous fractures. These results are of particular interest because
antifracture drugs are usually prescribed together with calcium
and/or vitamin D supplementation, thus we were expecting that
patients simultaneously treated with antiresorptive or anabolic
agents for their osteoporosis would have higher compliance to the
supplementation. The same for patients who had already been dia-
gnosed with osteoporosis or osteopenia.

As expected, the onset of adverse events related to the supple-
mentation with calcium and vitamin D (or perceived by the patients
as being due to it) significantly influenced in a negative way the
compliance monitored at the subsequent control point (after 6
months). 
Another interesting issue directly addressed in the design of the
study was the hypothesis that different dosages or regimens of
calcium and vitamin D supplementation could be associated to dif-
ferent level of compliance (as measured through the Morinsky sca-
le), being influenced by individual preferences. Actually, in daily
clinical practice, physicians may prescribe calcium and vitamin D
alone or combined by using about hundred combinations of do-
ses, pharmaceutical formulations, and intervals of administration.
Although quite interesting and possibly rationale, this hypothesis
has not been confirmed in this study as we were not able to ob-
serve statistically significant differences in terms of compliance.
It must be pointed out that some dosages or regimens of calcium
and vitamin D supplementation consisted in very small number
of patients, but no influence on the compliance was observed
neither in the most frequent formulations, regimes or doses of the
medications. 
It is obviously impossible to extensively apply to other major ch-
ronic diseases the findings of this survey carried out on calcium
and vitamin D supplementation to other kind of therapies, but
emphasizing the importance of being compliant with medical pre-
scriptions it is something crucial in case of long term treatments
such as those used for the prevention of osteoporosis and frac-
tures (23). It is indubitable that the best opportunity (often the only
one) to do that is at the moment of the first contact between the
physician and the patient, as resulted from our survey on calcium
and vitamin D supplementation. A recent study carried out in Flo-
rida showed the effectiveness of such strategy as verbal counseling
and electronic prescription in fostering patients compliance to sup-
plementation with calcium and vitamin D (24).

Conclusion

Specific activities aimed to strengthen motivation of the patients
– as those carried out in the present survey by scheduling periodic
follow-up visits every 6 months – seem to improve the adheren-
ce to calcium and vitamin D supplementations after only 6 months.
This effect has been highlighted both in not naïve and naïve pa-
tients and it seems to reach a maximal level of plateau within the
first six months. 
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Table 2 - Distribution of not naïve patients among the three Morinsky score classes.

Visit 0-5 (Low compliance) 6-7 (Acceptable) 8 (Ideal) Patients with these 
data available (n)

T0 157 (42%) 127 (34%) 88 (24%) 372
T6 103 (28%) 173 (47%) 92 (25%) 368
T12 90 (28%) 141 (44%) 92 (28%) 323

Table 3 - Distribution of naïve patients among the three Morinsky score classes.

Visit 0-5 (Low compliance) 6-7 (Acceptable) 8 (Ideal) Patients with these 
data available (n)

T6 129 (42%) 82 (27%) 93 (31%) 304
T12 73 (28%) 85 (33%) 100 (39%) 258*

*Data missing for 46 patients between T6 and T12.
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