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Introduction
Reduced bone mineral density (BMD) and tissue degra-
dation is one of the major public health problem at the 
present time. Postmenopausal women with reduced 
BMD are particularly vulnerable to fractures because of 
fragility, especially when they have poor balance which 
increases their risk of falling. With age, these problems 
are becoming increasingly important and more and 
more strongly deteriorate quality of life (QoL). Frac-
ture sufferers require comprehensive and long-term 
customised treatment, considerable expenditure, 
comprehensive social support as well as nursing and 
rehabilitative care due to their disability and impaired 
QoL. Approximately 20% of patients with osteoporotic 

hip fractures die within one year, most of the deaths 
occurring within the fi rst six months after a fracture [1]. 
Among these patients, 30–50% never regain their the 
previous functional status [2]. Numerous studies have 
demonstrated that the use of bisphosphonates reduces 
bone turnover, increases BMD and decreases the risk 
of fractures in patients with reduced BMD [3–9]. Cur-
rently, it is believed that bone resorption is inhibited not 
only directly by exerting effect on osteoclasts, but also 
indirectly through osteoblasts. The effect of bisphos-
phonates on osteoblasts consists in inhibiting certain 
cytokines, which may result in suppressing recruit-
ment of osteoclast precursors and inhibiting the proc-
ess of the precursors maturing into polynuclear osteo-
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clasts. Moreover, a low molecular mass agent, whose 
release from osteoblasts is induced by bisphospho-
nates, inhibits the activity of mature osteoclasts and 
osteoclastogenesis. Furthermore, bisphosphonates 
stimulate synthesis of proteins and type I collagen as 
well as increase the activity of alkaline phosphatase 
and the amount of formed bone tissue [10–11]. Current-
ly, the use of the medicines for therapy of women with 
postmenopausal osteoporosis has been increasing. 

Numerous studies have confi rmed that bisphos-
phonates not only reduce the incidence of fractures 
and increase BMD but also improve QoL [12–17]. 
According to the assumptions of the WHO, the concept 
of the quality of life determined by the state of health 
(Health-Related Quality of Life – HRQOL) covers the 
functionality in fundamental domains: physical, psy-
chological, social and subjective assessment of the 
patient. This concept includes both objective and sub-
jective evaluation. Furthermore, it is most often used 
to evaluate the effect of treatment [18].

Aim
This study aimed to assess the objective and sub-
jective quality of life of postmenopausal women with 
reduced BMD and compare the short-term results 
on the QoL for a group treated with alendronate and 
a group not receiving such therapy. In addition, the aim 
of the study was to identify factors associated with the 
total quality of life of women with reduced BMD.

Material and Methods
The study was approved by the Ethical Review Com-
mittee at the Poznan University of Medical Sciences. 

Study group
The study group consisted of 102 postmenopausal 
women treated in the Menopause and Osteoporosis 
Outpatient Clinic of the Obstetric and Gynaecological 
Hospital of Poznan University of Medical Sciences. 

They were enrolled to this study on the basis of 
their densitometry results. The main inclusion criterion 
was BMD expressed as T-score below or equal to -1.0 
standard deviation (SD). Regarding to BMD results, on 
the basis of the World Health Organisation defi nition 
of osteoporosis [19] women were classifi ed as oste-
oporotic if their T-score was below or equal to -2.5 SD 
and osteopenic if its value was above -2.5 SD or below 
or equal to -1.0 SD in at least one of the measured are-
as (either the lumbar spine, or femoral, or both). The 

exclusion criteria were as follows: secondary oste-
oporosis, metabolic bone disease, malignant bone 
metastasis, hypogonadal states, osteogenesis imper-
fecta and treatment with glucocorticoids or any other 
disease which are known to signifi cantly reduce qual-
ity of life such gastrointestinal tract disease, rheuma-
toid arthritis, severe osteoarthritis, hematological and 
endocrine disorders. Additional exclusion criteria were: 
currently bone fracture and the existence of the other 
diseases influencing the functioning of the locomotor 
system of the women.

BMD measurement
In all the women included in the study, BMD in the lum-
bar spine (L1–L4) and femoral neck was measured by 
dual energy X-ray absorptiometry (DXA) using a LUNAR 
device. The DXA method involves a very low radiation 
dose similar to that of natural background radiation 
(~7μSv/Day) [20]. Measurements of bone mineral con-
tent (gram) and area (cm²) are provided for each meas-
urement site. BMD results are expressed as an areal 
density in g/cm². The coeffi cient of variation (CV) is 
0.7% at the lumbar spine and 1.0% at the hip [19]. BMD 
was compared with an appropriate ethnic and gender 
matched reference database, and was expressed as 
a standard deviation score (SD) from the mean of either 
young adult (T-score) or age matched (Z-score) [21]. 

Clinical parameters and sociodemographic factors 
On the day of BMD examination, the body mass and 
height were measured. The Body Mass Index (BMI) 
was calculated according to the following formula: 
BMI = body mass/height² (kg/m²). The subjects also 
responded to questions about sociodemographic and 
clinical parameters: history of previous fragility frac-
tures, family history of fractures, current smoking, cur-
rent alcohol consumption, physical activity, date of the 
last menstruation in the patient’s life.

FRAX based assessment of the risk of fractures
The FRAX method [4, 5] has been used to assess the 
10-year probability of fracture for individual study 
groups. The average BMD values, evaluated for the 
femoral neck and clinical risk factors were calculated. 

Therapy 
Patients with a history of previous fragility fractures, 
with vertebral deformities as well as those with fam-
ily history of osteoporosis fractures received bisphos-
phonates therapy. Sixty seven of them (65.7%) were 
administered weekly doses of 70 mg alendronate. 
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Thirty fi ve patients (34.3%) did not use the therapy. All 
subject had been receiving daily doses of 500 mg cal-
cium and 400 IU vitamin D.

It should be emphasized that the patients prior to 
the start of the study did not receive any medication 
for osteoporosis.

Based on whether the participants received alen-
dronate or not, the study group has been divided into 
two groups.

Evaluation of quality of life 
The quality of life (QoL) was evaluated twice, i.e. before 
the bisphosphonates therapy and 3 months after the fi rst 
survey. We used two scales, i.e. QUALEFFO-41 scale (as 
an objective quality of life scale) and the scale of WHO-
QOL-100 (as a subjective assessment of quality of life).

The women responded to questions contained in 
questionnaires used for assessment of quality of life – 
the QUALEFFO-41 scale (for objective assessment of life 
quality). Psychometric properties of the Polish version 
of the QUALEFFO-41 scale were assessed by a research 
team headed by Bączyk [22]. The QUALEFFO-41 scale is 
used for overall assessment of the quality of life as well 
as evaluation of the quality of life with respect to physical, 
social and emotional function and pain. In our study we 
have employed the QUALEFFO-41 scale for assessment of 
life quality of persons with reduced BMD without vertebral 
fractures as well as those with vertebral fractures, whose 
BMD was measured for the lumbar spine. The Polish ver-
sion of QUALEFFO-41 scale, like the original version, con-
sists of 41 question divided into fi ve domains: pain, physi-
cal function, social function, general health perception and 
emotional function. The physical function domain was 
divided into: activities of daily living, jobs around the house 
and mobility. Domain scores were assessed according to 
the algorithm proposed in 1999 by Lips et al [23], where 0 
represents the best and 100 the worst quality of life.

WHOQOL-100 Polish scale serving for subjective 
evaluation of quality of life and contains the follow-
ing domains: physical, psychological, independence, 
social, environmental and spiritual (religion, personal 
beliefs). The scale is designed in such a manner that 
patients may respond to questions on their own using 
a fi ve point Likert response scale, with the points range 
for each domain being 4–20. The higher the scores, the 
better quality of life [24].

Statistical analysis 
The statistical description uses numbers, percentages, 
mean values and SD. Comparison of group results on 

the QUALEFFO-41 and WHOQOL-100 was performed 
after converting values for the purposes of specif-
ic tools. Differences between groups with regard to 
QUALEFFO-41 and WHOQOL-100 were analysed using 
the t-Student test and ANOVA analysis of variance for 
independent and dependent data. For groups unevenly 
numerous test results verifi ed the corresponding non-
parametric tests, Welch test was used. 

A determination of predictive factors for total QoL 
was performed using stepwise logistic regression 
analysis and Akaike Information Criterion (AIC) for 
model assessment. The cut-off for the total QUALEF-
FO-41 scale was set at the median the overall score. 
Score equal to the median, or lower, indicated a high 
QoL, while score higher than the median pointed to 
a low QoL. The cut-off for the WHOOL-100 scale was 
set at the median the overall score. Score equal to 
the median, or lower, indicated a low QoL, while score 
higher than the median pointed to a high QoL. 

The regression analysis model used the quantita-
tive continuous variables: age, BMI (kg/m2), the other 
variables were considered as categorical (0–1): educa-
tion, previous fractures, reduced height, physical activ-
ity and use of bisphosphonates. 

The signifi cance level was accepted as p < 0.05. 
The statistical analysis was performed using the 
SPSS Windows package, Version 20 (SPSS Inc., Chi-
cago, IL, USA).

Results
Demographic and clinical characteristics of the study 
group and BMD results
The mean age of the studied postmenopausal wom-
en was 65.09 ± 5.6. Most women (73.5%) included in 
this study lived with their families and had a second-
ary education (56.9%). Forty percentage of women led 
a sedentary lifestyle and almost 16% patients were 
current cigarette smokers. 

At the time of enrollment, among 78.4% of women 
the osteoporosis was diagnosed, whereas osteopenia 
was revealed in 21.6%. Twenty seven women (26.5%) 
had a history of previous fragility fractures. None of 
them sustained a femoral neck fracture. On the other 
hand, wrist or forearm fractures occurred in almost 
13.7% of osteoporotic patients. Parental history of 
fracture was reported by 36.3% of women. Hip fracture 
was recorded in 1 parent of women. Moreover, wrist or 
forearm fractures were reported in 24.5% of parents of 
studied participants. BMD was evaluated based on the 
T-score for L1-L4 and for femoral neck:
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For lumbar spine, the mean BMD was 0.82 ± 0.07 g/
cm² and the mean T-score was -2.99 ± 0.34, while the 
values for the femoral neck amounted to 0.61 ± 0.07 
g/cm² (BMD) and -2.98 ± 0.34 (T-score). For detailed 
information see in Table 1.

Quality of life of the study group
Objective quality of life of all participants was assessed 
using the QUALEFFO -41 scale and subjective quality 
of life was assessed using the WHOQOL-100 upon the 
fi rst measurement (before alendronate therapy) and 
upon the second measurement after 3 months.

The results concerning the QoL with regard to spe-
cifi c domains of the QUALEFFO-41 scale were present-
ed based on mean values (SD). In both the fi rst and the 
second survey, the patients obtained high mean scores 

for pain (42.12 vs. 41.32), social function (46.40 vs. 
46.45), health perception (60.88 vs. 62.51) and emo-
tional function (41.11 vs. 41.42). Statistically signifi -
cant differences between the measurements were not-
ed for pain (p < 0.01) and health perception (p < 0.01) 
(Table 2).

Moreover, mean values of women who used 
bisphosphonates were signifi cantly lower than those 
of subjects not treated with bisphosphonates in the 
following areas: pain (p = 0.03), activities of daily liv-
ing (ADL) (p = 0.03), jobs around the house (p = 0.01), 
mobility (p = 0.01), health perception (p = 0.03), emo-
tional function (p = 0.007) and general quality of life 
(p = 0.005). A statistically signifi cant difference was 
not observed for social function (Table 3). Similarly, the 
subjective quality of life is presented as mean values 

Table 1. Demographic and clinical characteristics of studied subjects (n = 102) 

Parameter Value
Age, mean (SD) [years]
Age at menopause, mean (SD) [years]
Body Mass Index (BMI), mean (SD) [kg/m2]

65.09 (5.6)
50.70 (4.6)
21.90 (3.2)

Education, n (%)
Basic
Work-related
Secondary
University level

3 (2.9)
14 (13.7)
58 (56.9)
27 (26.5)

With family or with another, n (%) 75 (73.5)
Paid work, n (%) 26 (25.5)
Current physical activity, n (%) 61 (59.8)
Current smoking, n (%) 16 (15.7)
BMD L1-L4 (g/cm²), mean (SD)
T-score L1-L4, mean (SD)
BMD femoral neck (g/cm²), mean (SD)
T-score femoral neck, mean (SD)

0.82 (0.07)
-2.99 (0.34)
0.61 (0.07)
-2.98 (0.34)

Previous non-vertebral fractures, n (%)
Parental history of fracture, n (%)

27 (26.5)
37 (36.3)

Osteoporosis, n (%)
10-year probability of fracture risk for women with osteoporosis and with 1 factor for 67 women (%)
Osteopenia, n (%)
10-year probability of fracture risk for women with 1 factor for 35 women (%)

80 (78.4)
14 

22 (21.6)
5.9

Osteoporosis treatment, n (%)
Weekly alendronate
Without bisphosphonates therapy

67 (65.7)
35 (34.3)

Table 2. Quality of life of postmenopausal women with reduced bone mineral density (n = 102). Measurement I - assessment at inclu-
sion; Measurement II – assessment after three months of study. Data are presented as means (SD) 

QUALEFFO-41 Measurement I Measurement II p
Pain (back pain, sleep disturbance) 42.12 (29.98) 41.32 (31.11) < 0.01
ADL (activities of daily living) 19.2(12.21) 19.22(12.85) N.S
Jobs around the house 28.3(13.43) 28.32(13.55) N.S
Mobility (standing up, bending, kneeling, stairs, walking, body image) 23.37 (15.31) 23.42 (15.30) N.S.
Social function (sport, gardening, hobby, friends) 46.42 (22.32) 46.45 (22.32) N.S.
General health perception 60.88 (24.33) 62.51 (22.84) < 0.01
Emotional function (fatigue, depression, loneliness, energy, cheerfulness, hope, fear) 41.11 (13.78) 41.42 (13.03) N.S.
Total QUALEFFO-41 score 28.89 (11.81) 29.02 (11.66) N.S.

Higher scores indicate poorer QoL; N.S. – not signifi cant
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for specifi c areas of the WHOQOL-100 scale. In both 
the fi rst and the second survey, high mean values were 
noted for the social domain (14.16 vs. 14.15) and over-
all subjective assessment of quality of life (15.46 vs. 
15.45). A statistically signifi cant difference between 
the measurements was observed for the mental func-
tion (Table 4).

The mean values in individual domains of the 
WHOQOL-100 scale did not signifi cantly differ between 
patients treated with bisphosphonates and women not 
receiving such therapy. An exception was the level of 
independence, with mean values of osteoporotic wom-
en not receiving bisphosphonates being signifi cantly 

higher than those of patients using bisphosphonates 
therapy (p = 0.04) (Table 5). 

Table 6 shows the factors associated with total 
QoL for women by logistic regression analysis, using 
the QUALEFFO-41 and WHOQOL-100. For the total 
QUALEFFO-41 score, the associated factors were: age 
(OR = 1.56; 95% CI 1.39–1.45) secondary and higher 
education (OR = 0.59; 95% CI 0.4–0.85), physical activ-
ity (OR = 0.55; 95%CI 0.32–0.97), bisphosphonates 
therapy (OR = 0.41; 95% CI 0.13–0.71). For the total 
WHOQOL-100 score the associated factors were: age 
(OR = 0.43; 95% CI 0.23–0.98) and BMI ≥ 25 (kg/m2), 
(OR = 0.85; 95% CI 0.73–0.99).

Table 3. Comparison of quality of life after three months of treatment with bisphosphonates in postmenopausal women and among those 
not receiving such therapy. Data are presented as means (SD)

QUALEFFO-41
Women treated 

with bisphospho-
nates (n = 67)

Women not treat-
ed with bisphos-
phonates (n= 35)

p

Pain (back pain, sleep disturbance) 34.31 (29.87) 46.16 (29.50) F = 4.71; p = 0.03
ADL (activities of daily living) 15.09 (12.11) 21.32 (12.32) F = 4.94; p = 0.03
Jobs around the house 20.2 (18.44) 31.61(20.01) F = 6.57; p = 0.01
Mobility (standing up, bending, kneeling, stairs, walking, body image) 17.53 (11.86) 26.39 (16.09) F = 6.85; p = 0.01
Social function (sport, gardening, hobby, friends) 41.60 (19.80) 48.90 (23.27) N.S.
General health perception 52.80 (26.72) 65.03 (22.2) F = 4.99; p = 0.03
Emotional function (fatigue, depression, loneliness, energy, cheerfulness, hope, fear) 52.90 (26.66) 65.03 (22.16) F = 7.78; p = 0.007
Total QUALEFFO-41 score 23.97 (10.90) 31.44 (11.52) F= 8.31; p = 0.005

Higher scores indicate poorer QoL, N.S. – not signifi cant

Table 4. Quality of life of postmenopausal women with osteoporosis 
(n = 102). Measurement I – assessment at inclusion; Measurement II – as-
sessment at 3 months. Data are presented as means (SD) 

WHOQOL-100 Measurement I Measurement II p
Physical function 12.44 (1.13) 12.43 (1.75) N.S.
Mental function 13.18 (1.24) 13.04 (1.11) N.S.
Level of independence 13.72 (1.66) 13.72 (1.51) N.S.
Social function 14.16 (2.17) 14.15 (1.92) N.S.
Environment 13.55 (1.36) 13.55 (1.25) N.S.
Spirituality 13.67 (3.55) 13.64 (3.67) N.S.
Total WHOQOL-100 score 14.78 (2.62) 14.78 (2.19) N.S.

 Higher scores indicate better QoL, the points range: 4–20

Table 5. Comparison of subjective quality of life of women treated with bisphosphonates and those not receiving such therapy. Data 
are presented as means (SD)

WHOQOL-100 Women treated with bisphosphonates 
n = 67

Women not treated with bisphosphonates 
n = 35 p

Physical function 12.41 (1.17) 12.45 (1.12) N.S.
Mental function 13.12 (1.02) 13.20 (1.60) N.S.
Level of independence 13.45 (1.59) 14.24 (1.71) F = 4.57; p = 0.04
Social function 13.85 (1.99) 14.76 (2.40) N.S.
Environment 13.38 (1.15) 13.38 (1.11) N.S.
Spirituality 13.32 (3.25) 13.34 (4.04) N.S.
Total WHOQOL-100 score 15.46 (3.52) 15.45 (3.52) N.S.

Higher scores indicate better QoL, the points range: 4–20
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Discussion
Assessing the quality of health life has been recog-
nized as an important determinant of the clinical evo-
lution of patients with reduced BMD and its serious 
consequences, such as osteoporotic fractures. 

That is why in this study we analyzed changes in the 
quality of life in postmenopausal women with reduced 
BMD observed during the three-months therapy of 
bisphosphonates. For this purpose, we used QUALEFFO-
-41 questionnaire, consisting of 41 grouped questions, that 
have already been prepared for use in Poland and WHO-
QOL-100 consisting of 100 grouped questions [22, 24]. 

Analysis of data from two measurements showed 
that the objective quality of life in pain in women 
improved (change to the signifi cance level p < 0.01). The 
observed improvement in the perception of pain may be 
the result of therapeutic effects. In the second meas-
urement of quality of life compared with the results and 
the measurement has not changed in terms of physical 
and social functioning. Also, no changes were observed 
in the evaluation of emotional state, unlike in the stud-
ies Dennison et al [25], who reported deterioration in 
emotional functioning in women with postmenopausal 
osteoporosis. The observed differences in the assess-
ments may result from the length of observation. In 
studies conducted by Dennison et al [26] study was 
repeated after four years while ours after 3 months.

A disturbing fact is that in the second measure-
ment of the subjects obtained a lower quality of life in 
terms of the perception of health. The reason for this 
require additional research. Reduced perception of 
health status could result from other aspects of the 
postmenopausal period. An analysis of data from the 
two measurements showed that the subjective quality 
of life assessed on the basis of the scale WHOQOL-100 
in all areas of the scale has not changed.

In our studies in the assessment of the impact of 
alendronate therapy demonstrated a signifi cant reduc-

tion in back pain (p = 0.03), as in the reports Iwamoto 
et al. [27] which inform about the positive effects of 
alendronate sodium therapy on back pain. Like Pan-
ico et al. [28] in our study we observed a signifi cant 
improvement in physical functioning. Panico et al. well 
as getting good grades emphasize the quality of life in 
terms of activities of daily living, mobility and range of 
household activities compared to the patients treated 
with alendronate [28].

In addition, women who used alendronate were 
characterized by signifi cantly higher quality of life in 
the area of emotional, better perception of their health 
and higher overall quality of life. Similarly, a Brazilian 
cross-sectional study by Ferreiro et al. [29] and studies 
conducted by Iwamoto et al. [27] showed that antioste-
oporotic therapy signifi cantly improved quality of life 
of the participants.

Subjective quality of life in all areas of the scale 
of women treated with bisphosphonates did not dif-
fer signifi cantly in comparison with assessments of 
quality of life among untreated women. The exception 
here is the independence of participants, in which the 
subjective quality of life was lower in women who took 
bisphosphonates, compared to a group of women not 
taking these drugs.

Perhaps this is related to the need to comply 
with very favorable rules for the application of drugs. 
Bisphosphonates therapy entail the receiving the drug 
on an empty stomach (half hour before eating, drink-
ing boiled water, with the recommendation of walking, 
do not go to bed). This procedure creates inconvenience 
for the patient. Perhaps that is why in the assessment of 
subjective quality of life in the area of independence was 
statistically signifi cantly lower compared to the quality 
of life of women who were not taking bisphosphonates.

Our results showed the quality of life of patients treat-
ed with bisphosphonates was superior to that of women 
not receiving such therapy. The participants using alen-
dronate scored signifi cantly better with regard to pain, 

Table 6. Variables associated with total QUALEFFO-41 and total WHOOQL-100 in women with reduced 
BMD evaluated by stepwise multiple logistic regression analysis (n = 102)

Variables p -Value OR 95% CI
Total QUALEFFO-41 score
> 25.0

Cox i Snell R² = 0.44
Nagelkerke R² = 0.51

Age
Secondary and higher education
Physical activity
Bisphosphonates therapy

0.02
0.005
0.037
0.01

1.56
0.59
0.55
0.41

1.39 1.45
0.4 0.85

0.32 0.97
0.23 0.71

Total WHOOQL-100 score < 17.0

Cox i Snell R² = 0.14
Nagelkerke R² = 0.34

Age
BMI ≥ 25 (kg/m2)

0.04
0.03

0.43
0.85

0.23 0.98
0.73 0.99
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their physical and social function was signifi cantly supe-
rior as well as health perception and overall quality of life. 
The present study, as well as that of Iwamoto et al. [27], 
showed a positive correlation between bisphosphonates 
therapy and physical activity and QoL. According to 
Iwamoto et al. [27] alendronate and physical activity rap-
idly decreased back pain and improved quality of life in 
postmenopausal women with osteoporosis. Flood et al. 
[13] evaluated satisfaction with bisphosphonates ther-
apy among osteoporotic and osteopenic patients using 
The Osteoporosis Patient Satisfaction Questionnaire 
(OPSAT-Q). Approximately 60% of subjects used alendr-
onate sodium once a week and 13% of patients took this 
drug once a day. Moreover, 20% of participants received 
risendronate sodium once a week and 6% of subjects 
took risendronate sodium once a day. While evaluating 
satisfaction with bisphosphonates therapy, the patients 
referred to benefi ts from the treatment, such as effec-
tiveness of the therapy (“noticeable effects”, “disease 
progress has been stopped”), absence of adverse effects 
and ease of the medicine use. On the other hand, the 
respondents were dissatisfi ed with diffi culty to observe 
an improvement in the state of bones and problems with 
memorising the name of the medicine. 

Different conclusions may be drawn from a study by 
Sezer et al. [30], who did not fi nd a correlation between 
the quality of life measured using the QUALEFFO-41 
scale and the manner of osteoporosis treatment. 

While assessing satisfaction with bisphosphonates 
therapy, patients stress inconvenience associated with 
the rules of the medicine administration. Patients who 
follow recommendations concerning the bisphos-
phonates use show good tolerance of the therapeutic 
agents. However, bisphosphonates may cause local 
irritation of the mucosa in the upper gastrointestinal 
tract, nausea, dyspepsia or diarrhoea. There have been 
cases of oesophagitis, ulcers or oesophageal erosion. 
Such complications affect patients who do not follow 
recommendations concerning the bisphosphonates 
use. The main reasons for discontinued treatment were 
digestive events, problem with receiving prescriptions 
within the fi rst 3 months of treatment, dissatisfaction 
with the clinical condition. Patients on bisphospho-
nates may not be adherent to the therapy due to com-
plex dosing regimens and a slightly decreased gas-
trointestinal tolerance, affecting the patients’ quality of 
life. Several studies reported increased patient adher-
ence related to a decreased frequency of bisphos-
phonates dosing [31]. Moreover, data showed that 
a decreased dosing frequency was more convenient 
and for the majority of patients [32]. 

Limitations of this study. An important limitation of 
the study is absence of data on patients’ compliance 
with recommendations concerning the medicine use. 
Information was also not collected on adverse effects 
of bisphosphonates treatment. Therefore, continuation 
of the study will take into account these aspects.

Conclusions
The objective quality of life of osteoporotic women 
receiving alendronate sodium was signifi cantly supe-
rior to that of subjects without such treatment in all 
domains of the scale (except for the social function).

The subjective quality of life did not signifi cantly 
differ between the groups, except for the level of inde-
pendence, which was signifi cantly higher among wom-
en not receiving bisphosphonates therapy.

Quality of life assessment of women with oste-
oporosis and osteopenia using a specifi c scale can be 
a valuable clue in the planning of treatment, nursing care 
and psychological care. This is the fi rst study of Polish 
women treated with bisphosphonates suffering from 
osteoporosis and osteopenia using the scale QUALEF-
FO-41 and WHOQOL-100 accordance with the concept 
of quality of life of the conditioned state of health.

Acknowledgements

We thank John Coueslant for his linguistic consultation of 
the paper.

The study was approved by the Ethical Review Committee at 
the Poznan University of Medical Sciences, no 273/06.

Conflict of interest statement
The authors declare no conflict of interest.

Funding sources
There are no sources of funding to declare.

References
Cumming RG, Nevitt MC, Cummings SR. Epidemiology of 1. 
hip fractures. Epidemiol Rev. 1997;19:244–257.
Cooper C, Atkinson EJ, Jacobsen SJ et al. Popula-2. 
tion-based study of survival after osteoporotic frac-
tures. Am J Epidemiol. 1993;137:1001–1005.
Stompór T, Zabłocki M, Łesiów M. Osteoporosis in min-3. 
eral and bone disorders of chronic kidney disease. Pol 
Arch Med Wewn. 2013;123:314–320.
Głuszko P, Lorenc RS, Karczmarewicz E, et al. Polish 4. 
guidelines for the diagnosis and management of oste-
oporosis: a review of 2013 update. Pol Arch Med Wewn. 
2014;124:255–263.
Lakatos P, Balogh A, Czerwinski E, et al. Members of the 5. 
“3rd Summit on Osteoporosis—Central and Eastern Europe 
(CEE)”. New considerations on the management of oste-
oporosis in Central and Eastern Europe (CEE): summary of 



299The influence of alendronate therapy on the quality of life in postmenopausal women with reduced bone mineral density

the “3rd Summit on Osteoporosis-CEE”, November 2009, 
Budapest, Hungary. Arch Osteoporos. 2011;6:1–12.
Lorenc RS, Resch H, on behalf of the Members of the 6. 
“2nd Summit on Osteoporosis—Central and Eastern 
Europe (CEE)”. Management of osteoporosis in central 
and eastern Europe (CEE): conclusions of the “2nd Sum-
mit on Osteoporosis-CEE”, 21-22 November 2008, War-
saw, Poland. Arch Osteoporos. 2009;4:1–8.
Harris ST, Reginster JY, Harley C et al. Risk of fracture in 7. 
women treated with monthly oral ibandronate or weekly 
bisphosphonates: the eValuation of IBandronate Effi cacy 
(VIBE) database fracture study. Bone. 2009;44:758–765.
McClung MR, Geusens P, Miller PD et al. Effects of rise-8. 
dronate on the risk of hip fracture in elderly women. N 
Engl J Med. 2001;44:333–340.
Sebba AI, Emkeyb RD, Kohlesc JD, Sambrookd PN. Iban-9. 
dronate dose response is associated with increases in 
bone mineral density and reductions in clinical fractures: 
Results of a meta-analysis. Bone. 2009;4:423–427.
Yildirim K, Gureser G, Karatay S et al. Comparison of the 10. 
effects of alendronate, risedronate and calcitonin treat-
ment in postmenopausal osteoporosis. J Back Muscu-
loskelet. 2005;18:85–89.
Fleisch H. Bisphosphonates in bone disease. From the 11. 
laboratory to the patient. The Parthenon Publishing 
Group, New York,1997, p. 12.
Sambrook PN, Silverman SL, Cauley JA et al. Health-re-12. 
lated quality of life and treatment of life and treatment of 
postmenopausal osteoporosis: results from the HORI-
ZON-PFT. Bone. 2011;48:1298–1304.
Flood E, Beusterien K, Green H et al. Psychometric evalu-13. 
ation of the Osteoporosis Patient treatment Satisfaction 
Questionnaire (OPSAT-QTM), a novel measure to assess 
satisfaction with bisphosphonates treatment in postmen-
opausal women. Health Qual Life Outcomes. 2006;4:42.
Ki Won OH, Deog-Yoon Kim, Yil- Seob Lee, Moo IL Kang. 14. 
Osteoporosis Patient Treatment Satisfaction Question-
naire in postmenopausal women intermittently treat-
ed with oral bisphosphonates: the BRAVO study. J Bone 
Miner Metab. 2012;30:359–366.
Bączyk G, Opala T, Kleka P, Chuchracki M. Multifactori-15. 
al analysis of risk factors for reduced bone mineral den-
sity among postmenopausal women. Arch Med Sci. 
2012;8:332–341.
Li M, Zhang ZL, Liao EY. Effect of low-dose alendronate 16. 
treatment on bone mineral density and bone turnover 
markers in Chinese postmenopausal women with oste-
openia and osteoporosis. Menopause. 2013;20:72–76.
Marcinowska-Suchowierska E, Walicka M. Leczenie far-17. 
makologiczne osteoporozy z wykorzystaniem bisfos-
fonianów – dla kogo, jakie, jak długo? Reumatologia. 
2014;52(4):238–246.
Schipper H, Clinch J, Powell V. Defi nitions and conceptu-18. 
al issues. In: Spilker B (ed) Quality of Life Assessments 
in Clinical Trials, Raven Press, New York, pp 1992;11.
World Health Organization Study Group. Assess-19. 
ment of fracture risk and its application to screening 
for post-menopausal osteoporosis. In WHO Technical 
Report Series. No, 843 WHO, Geneva. 1994.
Blake GM, Naeem M, Boutros M. Comparison of effective 20. 
dose to children and adults from dual X-ray absorptiom-
etry examinations. Bone. 2006;38:935–942.

Kelly TL Sp, von Stetton E. Performance evaluation 21. 
of a multi-detector DXA device. J Bone Miner Res. 
1991;6(Suppl. 1):168.
Bączyk G, Opala T, Kleka P. Quality of life in postmeno-22. 
pausal women with reduced bone mineral density: psy-
chometric evaluation of the Polish version of QUALEFFO 
-41. Arch Med Sci. 2011;7:476–485.
Lips P, Cooper C, Agnusdei D et al. Quality of life in 23. 
patients with vertebral fractures: validation of the Qual-
ity of Life Questionnaire of the European Foundation for 
Osteoporosis (QUALEFFO), Working Party for Quality of 
Life of the European Foundation for Osteoporosis. Oste-
oporos Int. 1999;10:150–160.
Wołowicka L, Jaracz K. Polish version WHOQOL-100 24. 
and WHOQOL-Bref. In: Wołowicka L (ed) Quality of life in 
medical sciences, AM, Poznan. 2001, pp 235.
Dennison EM, Jameson K A, Syddall HE et al. Bone 25. 
health and deterioration in quality of life among partici-
pants from the Hertfordshire Cohort Study. Osteoporos 
Int. 2010;21:1817–1824.
Dennison EM, Syddall HE, Statham C et al. Relationships 26. 
between SF-36 health profi le and Bone Mineral Den-
sity: the Hertfordshire Cohort Study. Osteoporos Int. 
2006;17:1435–1442.
Iwamoto J, Makita K, Sato T, Takeda T, Matsumoto H. 27. 
Alendronate is more effective than elcatonin in improv-
ing pain and quality of life in postmenopausal women 
with osteoporosis. Osteoporos Int. 2011;22:2735–2742.
Panico A, Lupolo GA, Marciello F et al. Teriparatide vs. 28. 
Alendronate as a treatment for osteoporosis: Changes in 
biochemical markers of bone turnover, BMD and quality 
of life. Med Sci Monit. 2011;17:CR442–8.
Ferreira NO, Arthuso M, Silva R et al. Quality of life in 29. 
women with postmenopausal osteoporosis: Corre-
lation between QUALEFFO 41 and SF-36. Maturitas. 
2009;62:85–90.
Sezer N, Tomruk-Sutbeyaz S, Kibar S, Koseoglu F, Aras 30. 
M. Determinants of quality of life in postmenopausal 
osteoporosis. FTR Bil Der JPMR Sci. 2009;12:19.
Lewiecki EM, Babbitt AM, Piziak VK, Ozturk ZE, Bone HG. 31. 
Adherence to and gastrointestinal tolerability of month-
ly oral or quarterly intravenous ibandronate therapy in 
women with previous intolerance to oral bisphospho-
nates: a 12-months, open label, prospective evaluation. 
Clin Ther. 2008;30:605–621.
Kastelan D, Lozo P, Stamenkovic D, et al. Preference for 32. 
weekly and monthly bisphosphonates among patients with 
postmenpausal osteoporosis: results from the Croatian 
PROMO Study. Clin Rheumatol. 2009;28:321–326.

Acceptance for editing: 2017-11-10
Acceptance for publication: 2017-12-23

Correspondence address:
Grażyna Bączyk

Department of Practice Nursing
Faculty of Health Sciences

Poznan University of Medical Sciences
79 Dabrowskiego Street, 60–529 Poznan, Poland


