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ABSTRACT

Obijective: Treatment adherence is regarded as an important factor in achieving optimal outcomes across many disease states. The purpose of
this study was to evaluate the adherence of osteoporosis patients and determinate the factors affecting adherence.

Methods: A total number of 150 patients with osteoporosis were included in the study. Demographic data, anthropometric measurements and
laboratory results of the patients were recorded. In addition, the survey questions including patients’ marital status, education levels, income
status, smoking and alcohol consumption habits, exercise levels, dietary habits, fracture histories, menopausal ages, treatments they received,
medication side effects and treatment adherences were asked by a face-to-face interview method.

Results: The mean age of the 150 patients included in the study was 65.6+9.8 years. Ninety-four percent of the patients were female. Patients

who received osteoporosis treatment with oral agents had poorer adherence to treatment than patients receiving subcutaneous or intravenous
agents (p=0.003). Other factors had no effect on adherence.

Conclusion: Treatment adherence, which is one of the concepts related to the principles of rational drug use, is an important part of treatment
success. The choice of agents administered subcutaneously or intravenously in the treatment of osteoporosis will result in better adherence

with treatment than oral agents.
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1. INTRODUCTION

Adherence to therapy means that the patient obeys to the
rules of treatment and is also active involved in this process.
Rational drug use rules begin with diagnosis and prescription.
It goes on with patient education and continuing with the
drug. Rational drug therapy means therapy with appropriate
dosage in appropriate form also in the appropriate range
with appropriate intervals. Adherence is determined
whether the patient uses the medicaments in direction of
recommendations of the physician. If there is a problem in
the name of adherence there cannot be told about therapy
success (1).

Osteoporosis is a disease that can be seen in every part
of the society and every age, and it has to be considered
from physical, psychological and economic aspects. When
addressed in terms of gender, 80% is more common in
women. This is why it is generally evaluated as a health
problem for women (2-4). The deterioration of the bone
structure in addition to low bone mass in osteoporosis causes
morbidity and mortality by preparing the ground for fracture
formation. Osteoporosis due to prolonged life span is defined

as a bone disease, which is seen in elderly individuals, and
due to its multifactorial, insidious course, and long treatment
duration, and chronic course, early diagnosis and treatment
yields successful results (5-7). Currently, classification of
osteoporosis as primary or secondary due to the etiology
is a widely accepted classification, although a wide range
of various classifications. Primary osteoporosis can be age-
related (senile) or idiopathic, with no known disease or
event that can cause osteoporosis. Osteoporosis is defined
as secondary osteoporosis if it develops due to diseases such
as malign, endocrine, rheumatologic, digestive or respiratory
diseases. Inactivity, smoking, alcohol consumption and drug
use are also considered as causes of secondary osteoporosis

(8).

If pharmacological treatment of osteoporosis is carried out
within the framework of rational drug use principles in a
cost-effective manner and in a convenient way of current
scientific towards, it is possible to achieve multi-faceted
benefits by preventing both fracture formation and disease
progression. In our study, we aimed to determine the level
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of adherence of our patients to osteoporosis treatment and
also the affecting factors.

2. METHODS

Study population

The study was designed as a descriptive, cross-sectional,
survey study. The study was carried out on face-to-face
interviews with 150 patients, who consecutively attended
our Internal Disease and Endocrinology outpatient clinics at
our hospital from September to November in the last year.
Patients who had been diagnosed with osteoporosis and had
been receiving osteoporosis treatment already were included
in the study. Exclusion criteria included patients with any
history of chronic renal failure, malabsorption syndrome,
liver and biliary system diseases, active infection, cancer,
chronic inflammatory diseases involving the skeletal system,
advanced heart failure, and permanent immobility. In the
data collection form, forms of fracture, nutrition habits of
milk and dairy products, drugs used for osteoporosis, forms
of osteoporosis drugs (oral, intravenous, subcutaneous),
application frequency and duration, application methods
(intermittent or continuous) were recorded as well as socio-
demographic information. Concomitant diseases and drug
use policies for these diseases were questioned. Patients were
re-interviewed 3 months later and patients were reevaluated
for drug side effects and drug interactions. At the same time,
patients’ treatment adherence (leaving the treatment in
place, forgotten treatment) was assessed. Written informed
consent was obtained from all of the patients prior to the
inclusion into the study. Our study complies with the 1964
World Health Organization Declaration of Helsinki and the
World Psychiatric Association, Good Clinical Practices and
Good Laboratory Practice Rules. Dumlupinar University
Faculty of Medicine, Clinical Research Ethics Committee
approved the study protocol (Approval number is 2017-
11/3).

Statistical analysis

The data obtained in the study were analyzed using the
Statistical Program for Social Sciences (SPSS) version
22.0 (SPSS Inc., Chicago, IL, USA). Normal distribution of
continuous variables was evaluated by Kolmogorov-Smirnov
and Shapiro-Wilk tests. For parametric tests, continuous
variables are expressed in mean * standard deviation, while
for non-parametric tests, data are expressed in median and
interquartile range (25" and 75% percentiles). Differences
between groups were compared using Student’s t test for
normally distributed data. Categorical parameters were
analyzed using Chi-square test. A p value of <0.05 was
considered statistically significant.

3. RESULTS

Sociodemographic characteristics of the patients, exercise
habits, levels of attention to nutrition, cigarette and alcohol

consumption habits are shown in Table 1. The age of the
participating patients ranged from 42 to 88 years and the
mean age was 65.6+9.8 years. The 93.3% of the patients in
the study group constituted of female individuals. Patients
had a fracture of 41 variable fractures, of which 26 were
vertebrae and 6 were hip fractures.

Table 1. Sociodemographic characteristics of the study groups

Age, year 65.619.8
Female gender, n (%) 140 (93.3%)
Marital status, n (%)

Married 111 (74.0%)
Single 1(0.7%)
Divorced/Widowed 38 (25.3%)
Educational status, n (%)

llliterate 46 (30.7%)
Primary school graduate 89 (59.3%)
Secondary school graduate 5(3.3%)
High school graduate 8(5.3%)
University graduate 2(1.3%)
Income status (monthly, Turkish Liras), n (%)

Less than 1000 19 (12.7%)
1000-1500 87 (58.0%)
1500-2500 36 (24.0%)
2500-3500 5(3.3%)
3500-5000 2 (1.3%)
More than 5000 1(0.7%)
Bone fracture, n (%) 41(27.3%)
Vertebra 26

Hip 6
Wrist 4
Arm 2
Ankle 1
Knee 1
Hand 1

T score hip -1.8441.11
T score L1-L4 vertebra -3.13+0.52
T score femur neck -2.080.98
Exercise, n (%) 62 (41.3%)
Less than 3 times per week 29

3 times weekly 16
More than 3 times weekly 17
Paying attention for nutrition, n (%) 79 (52.7%)
Milk and dairy products 77
Soup prepared with bones 1
Honey 1
Smoker, n (%) 15 (10.0%)
Alcohol consumption, n (%) 0(0%)
Height, cm 156.1+6.7
Weight, kg 68.2+11.8
Body mass index, kg/m? 28.0+4.7
Menopause age, year 45.417.2
Vitamin D level (ng/ml) 25 (19-36)

The majority of drugs used for the treatment of osteoporosis
were drugs in the bisphosphonate group (n=123, 82%)
(Figure 1).

Clin. Exp. Health Sci. 2020; 1: 40-45

41

DOI: 10.33808/clinexphealthsci.533942



Treatment Adherence in Osteoporosis

| Research Article |

Ibandronate 56
Alendronate 43
Zoledronate 22

Denosumab 18
Teriparatide 9

Risedronate 2
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Figure 1. Drugs used in the treatment of osteoporosis.

Ninety-one (60.7%) of the patients treated with osteoporosis
were receiving oral medications, while 32 patients (21.3%)
used their drugs via the intravenous route and 27 patients
(18%) via the subcutaneous route. When we examined the
conditions of the patients who forgot their treatment, 20 of
the 34 patients who forgot their treatment were using oral
medication for osteoporosis. The rate of forgetting treatment
of patients using oral medication was significantly higher
than those using intravenous or subcutaneous administration
(p=0.003). When we examine the relationship between the
drug use form and the break period; we have found that 61
patients were on breaks for treatment and 41 patients who
made breaks most frequently used oral medications (p=0.359).

One of the indicators of the adherence behavior is the
usage of medicaments in accordance to the instruction
rules. Among the patients who received their osteoporosis
treatment via the oral route; all the 91 patients were taking
their drug appropriately in the morning, but 12 of them was
using the drug falsely after breakfast.

The waiting period ranged from 10 to 120 minutes after
taking the medicine, while 78 patients were waiting and 13
patients were not waiting. After taking the medication, 70
patients stated that they were standing upright, while 21
patients were not standing upright.

Thirty five patients (23.3%) reported side effects due to drug
treatment. The most common side effect was dyspepsia.
Other common side effects were; dysphagia, nausea,
vomiting and headache. Seventy four patients (49.3%) were
on medication for gastrointestinal system (GIS) side effects.
The drugs used are shown in Table 2. No significant drug
interaction was observed in the patients.

Table 2. Drugs used for the gastrointestinal system side effects
Lansoprazole 49
Esomeprazole
Rabeprazole
Pantoprazole
Nizatidine
Famotidine

Sodium alginate + sodium bicarbonate +
calcium carbonate

[EN FENS PN BN R

When the measures taken by osteoporosis patients in their
homes against falls were examined, only 24 patients (16%)
took measures. The measures that had been taken were; take
measures to prevent carpet slipping (13 patients), not going
to high stairs (8 patients), using a walking stick or walker (2
patients), and lifting mats in the house (1 patient).

Family support for any disease is important. When we
examined the marital status of the patients in our study
group, 111 (74%) patients were married, 1 (0.7%) were single,
and 38 (25.3%) were divorced or widows. Family support
was available in 132 (88%) of the study patients. When
we examine the cases of patients with family support who
discontinue treatment and forget treatment; we observed
that 54 out of 61 patients who had discontinued treatment
had family support (p = 0.870). We also found that 32 out
of 34 patients who forgot the treatment had family support
(p=0.342). Although there was a positive family support in
the patients in our study group, there was a drug adherence
problem.

The average age of our study group is 65.619.8 years; we
can say it as an elderly population group. Therefore most of
the patients have comorbidities and were taking multiple
medications. The most common diseases in patients are
hypertension, diabetes mellitus and hyperlipidemia (Table
3). Patients receiving polypharmacy (3 or more drugs)
were significantly elder than patients who did not receive
polypharmacy (67.50+9.01 years versus 62.47+10.43 years
respectively, p=0.003). Forgetting rate of osteoporosis
medicaments were similar among patients receiving
polypharmacy and above them who did not receive
polypharmacy treatment (20% to 18% respectively, p=0.476).
Treatment break rates of patients receiving polypharmacy
were similar to those who did not (p=0.086). There were
34 patients who forgot the treatment, and the mean age
was similar to the mean age of the patients who did not
forget the treatment (65.2+9.8 years versus 65.4+9.8 years
respectively, p=0.922). All 34 patients who forgot their
treatment were female when the gender relation was
examined. There was no difference between treatment
forgetting and patients’ income status (p=0.464), also no
difference between treatment forgetting and educational
status could be observed (p=0.922). There were 61 patients
who made breaks in the treatment and the mean age was
similar to the mean age of the patients who did not interrupt
their treatment (67.249.3 years versus 64.5+10.0 years
respectively, p=0.101). When the gender relationship with
the therapy intervention was examined, 59 of 61 patients
were female and there was no difference in terms of gender
(p=0.168). There were no differences between the treatment
interventions and the income status of the patients (p=0.901)
and education status (p=0.220).

Six percent of the patients who were treated with
osteoporosis were using also herbal support products or had
Hijama treatment as complementary medicine.
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4. DISCUSSION

Drug adherence rates for chronic diseases range from 50% to
60%. Values below this ratio are considered as low treatment
adherence. Among the factors leading to this are the
asymptomatic course of the disease and the high incidence of
side effects due to treatment (9). Osteoporosis is an insidious
illness. There are various side effects of the drugs used for its
treatment. In our study, the incidence of side effects related
to drugs used in the treatment of osteoporosis was found to
be 23.3% and the treatment interruption rate was 40%. Our
patients can be considered as to have some drug adherence
problems.

Osteoporosis is a sneaky and preventable disease seenin both
sexes, but is more common among women. With increasing
age, the incidence of osteoporosis is also increasing. The
incidence of osteoporosis is higher in women, especially in
postmenopausal period (3). According to prevalence studies,
the prevalence of osteoporosis in our country was found to
be 7.5% in males older than 50 years and 12.9% in females (2-
4). When we look at the sex and age distribution of our study
group, we can say that the average age is 65 years and the
majority is female patients. Behavioral changes and lifestyle
changes can change the course of the disease positively by
identifying early risk factors for osteoporosis (10). Smoking,
sedentary lifestyles, not to consume regular milk and dairy
products are some of the risky habits for osteoporosis.
Smoking is an important risk factor for osteoporosis and
fracture formation. The relationship between smoking and
osteoporosis is due to the harmful effects of nicotine in
majority (11). Fortunately, smoking rates of our patients
were low.

One important issue in preventing osteoporosis is regularly
exercising (12). In a study conducted by Yagmur Y, 96.2%
of the women did not exercise regularly, although a large
proportion of them had adequate knowledge of osteoporosis
(13). In another study has been shown that 51.2% of the
patients did never exercise (14). Although the rate of
exercising in our study group is low, it can be considered as
good if compared with the data of previous studies. According
to the Framingham study, consumption of milk and dairy
products is associated with increased hip bone density, but
not with spinal cord density and fracture development (10).
It is known that women do not consume enough milk and
dairy products during adolescence and adulthood. Patients’
habits not to consume milk and dairy products were found to
be 47.3%. The low consumption of milk and dairy products in
women in our society is among the factors that prepare the
osteoporosis background (10). Hyperthyroidism, diabetes,
rheumatoid arthritis, chronic obstructive pulmonary disease,
asthma, some renal diseases, malabsorption syndrome
and chronic diarrhea are the causes of the development
of secondary osteoporosis (15). A lot of our patients had
also concomitant diseases that may also contribute to the
development of osteoporosis.

Long-term use is required for effective treatment with
bisphosphonates. Bisphosphonates have forms that are

applied on a daily, weekly, monthly or annual basis. However,
investigations show that 70% of daily drug users and 60% of
weekly drug users terminate treatment before the end of one
year of treatment (16). In other words, as the usage period is
more frequent, there is a bigger adherence problem. In our
study group, the bisphosphonate group included patients
receiving their medications daily, weekly, monthly, every
six months and once a year. When we examine the drug
forms (oral, intravenous, subcutaneous) of our patients
using bisphosphonates, we can say that treatment forgetting
and treatment interruption are seen most frequently in
patients taking oral medications. Of the patients using oral
bisphosphonate, 41 were using bisphosphonates orally once
a week and 50 patients once per month.

Side effects that occur in patients using bisphosphonates in
the clinic are often seen as GIS complaints. The incidence
of side effects related to the use of bisphosphonates in our
study was 23.3%. Side effects were mainly stomach pain,
swallowing difficulty, nausea, vomiting and headache. Proton
pump inhibitors (PPl) are preferred to prevent and treat
the development of GIS-mediated side effects. Among the
causes of secondary osteoporosis are also mentioned the use
of drugs. PPl can also be mentioned as one of these drugs.
PPI’s, produced as benzimidazole derivatives, act by reducing
the release of gastric acid. In recent years, research has been
published on the effects of PPl on calcium malabsorption and
on the development of osteoporosis and fracture formation.
It is stated that fractures developed due to the use of PPI
are most commonly in the hip and spine, and the dose and
duration are important, and it is stated that only one year
of use is sufficient for the development of osteoporosis (17).
In our study, we found that 24 of 71 patients who had used
PPI for GIS complaints had a history of fracture. The most
common observed fracture was vertebra fractures (n=14).

There are different opinions in the literature regarding the
relationship between treatment adherence and education
level. In an adherence study for calcium and vitamin
D treatment, it is reported that the education level of
incompatible patients is low, whereas in another study there
is no relation between education level and drug adherence
(18, 19). The 59.3% of our study group had only education
at primary education level. We have observed that drug
adherence is lower among less educated patients and,
the rate of intermittent breaks of treatment dramatically
decreases as education level increases. Forgetting of the
treatment was much lower among the more educated
group. According to our study results, we can say that drug
adherence is high in educated osteoporosis patients, while
drug adherence is lower in low educated patients.

Altered physiology in elderly individuals may lead to some
problems related to drug use and adherence. The use of
multiple medicines in elderly people leads to the frequent
occurrence of increased side effects, in particular the
problem of forgetting the treatment, and the interruption
of treatment (20). All of these problems are present in our
study group and are similar to previous studies.

Clin. Exp. Health Sci. 2020; 1: 40-45

43

DOI: 10.33808/clinexphealthsci.533942



Treatment Adherence in Osteoporosis

| Research Article |

In studies related to adherence, it is pointed out that family
support affects the treatment positively. There are opinions
that the level of adherence is low in individuals living alone
(21). Most of the patients in our study had family support, but
the drug adherence problem was also observed in individuals
with family support. In long-term treatments, drug adherence
was found to be related to the developmental level of the
countries also. In developed countries, adherence to the
drug was observed in half of the population, while lower
levels were found in less developed countries (22). Cramer
et al. reported an annual treatment adherence rate to the
drug was 26% to 70% in osteoporosis (23). Solomon et al.
and Penning et al. reported an adherence rate of 50% (24,
25). According to our data, drug adherence rate is moderate
in our study population.

5. CONCLUSION

In conclusion, the factors that affect adherence to the
treatment of osteoporosis in our study were interrupting
the drug treatment, forgetting to take the medication,
disregarding to obey to medication instructions (not taking
the pill on fasting, not standing up after taking the drug) and
multiple drug use. This was especially observed in patients
receiving oral bisphosphonates. 49.3% of the patients, nearly
the half of patients were on medication for GIS side effects of
oral bisphosphonates, which itself causes osteoporosis. This
is also increases the treatment costs and brings also another
additive drug. Our suggestions for solutions to the drug
adherence in the directions of rational drug use is intelligent
planning of osteoporosis treatment, implementation and
follow-up of osteoporosis treatment, efforts for patient
trainings, strengthening patient-doctor communication and
raising awareness of osteoporosis.
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