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Background: Fractures are one of the main outcomes in osteoporo-
sis and have an important effect on the general health status.

Aims: The purpose of this study was to determine the effect of major
fracture history on quality of life. We also investigated the important
risk factors and their effect on bone mineral density and fracture his-

tory.

Study Design: Cross-sectional study.

Methods: We recruited 105 patients who were admitted to an os-
teoporosis outpatient clinic. Medical history, family history, calcium
intake, physical activity level and biochemical tests were evaluated.
Lumbar spine and femur neck bone mineral density were measured.
The Qualeffo- 41 questionnaire was also used for evaluating quality
of life.

Results: The average age of the 105 patients included in the study
was 56.04+13.73 and 89% of them were post-menopausal women.

Osteoporosis (OP) is defined as systemic skeletal disease
characterised by low bone mineral density and microarchi-
tectural changes in the bone which increase its fragility and
fracture risk. It is a progressive and silent disease until the
first fracture occurs (1). Deterioration of bone quality and di-
minishing components of the bone increase the bone fragility.
Around the world, 1 in 3 women and 1 in 5 men are at risk of
an osteoporotic fracture. As the ageing population increases,
OP, which is one of the most common systemic chronic dis-
eases, is becoming an important public health concern. In the
United States, 54% of postmenopausal women have low bone
density and 30% have OP. Over 54 million people have been
diagnosed with OP and 2 million OP-related fractures occur
annually; fifty percent of them are vertebral fractures and the
majority of other fractures are hip and wrist fractures. The
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The average body mass index was 26.84+5.99, which means that the
women were overweight. Also, 48.5% of the patients were diagnosed
with osteoporosis and 51.5% of them were diagnosed as low bone
density. A total of 34 patients had a fracture history with minor trau-
ma and some of the patients had more than one fracture (12 ankle and
foot, 10 forearm, 9 vertebral, 4 hand, 3 hip, 2 rib, 1 tibial). When the
patients with and without fracture history were compared, the mean
Qualeffo-41 score in patients with fracture was 43.8542.57 and in the
non-fracture group was 36.27+2.01.

Conclusion: Forearm, ankle and foot fractures can be commonly
seen in osteoporosis patients with fracture history. We suggest that
it is important to recognise osteoporosis prior to first fracture and
disease-specific quality of life assessment should be done.
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economic burden of these fractures in healthcare is 17-20 bil-
lion dollars annually (2, 3).

Osteoporotic fractures affect the quality of life (QoL) in a
negative way because of their effect on the musculoskeletal
system and body posture; also, they cause pain and a decrease
in functional capacity of OP patients. It has also been reported
that 30% of women over 75 and 50% of women over 85 have
non-traumatic vertebral fracture (4).

According to the World Health Organisation, QoL is defined as
“individuals’ perceptions of their position in life in the context of
the culture and value systems in which they live and in relation to
their goals, expectations, standards and concerns” (5). Although
physical examination, imaging techniques and other assessment
tools give an idea about the disease to the physician, they are
poorly correlated with general well-being conditions and func-
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tional capacity (6). It is important to determine the related factors
with chronic diseases and the evaluation of QoL is also indicated;
this is gradually gaining importance in clinical studies (7).

Osteoporosis is a chronic disease which can cause negative im-
pacts on well-being and QoL that result in physical, psychological
and social restrictions (6). For this reason, we aimed to assess the
QoL and related factors in OP patients who have macro-fractures
or not and compare the results in our study. We also evaluated the
relationship between fracture history with Vitamin D, levels and
bone mineral density (BMD), and also asked for other defined
risk factors for OP and their effect on fracture history.

MATERIALS AND METHODS

Study, subjects and participation
In this cross-sectional study, we recruited 105 patients who
admitted to osteoporosis polyclinics at the Department of
Physical Medicine and Rehabilitation, Marmara University
Hospital, between July and August 2013. Of the 158 patients
assessed, only 105 were eligible for the study.

Methods

Approval of Marmara University Ethical Committee was
taken and the procedures followed were in accordance with
the ethical standards of the Declaration of Helsinki. The writ-
ten informed consent form was taken from all participants.
The patients were asked for age, height, weight, modifiable
risk factors of OP, family history, previous fracture history
(when, which bone and how many times), clothing type,
Qualeffo-41 standard questionnaire. Routine laboratory tests,
PTH, 25-OH Vitamin D levels (for excluding secondary OP)
were also taken. Serum parathyroid hormone (PTH) was eval-
uated with ECLIA (electrochemiluminesence immune assay)
technique and 25-OH Vitamin D was assessed with RIA tech-
nique. For biochemical tests after 12 hour fasting, the bloods
were collected between 9.00 and 10.00 am (6, 8).

The BMD measurements were done by Dual-energy X-ray
absorptiometry (DXA) (Lunar DPX-IQ, Lunar Corp, Madi-
son WI, USA) in an anterior-posterior projection at the lum-
bar spine and femur neck. According to the World Health
Organisation classification, a T score between -1 to -2.5 was
accepted as low bone density and T score under -2.5 was also
accepted as OP (6, 8).

Quality of life assessment
Qualeffo-41 is a specific questionnaire that is commonly
used for the evaluation of QoL in patients with OP (9). It is
validated for 20 languages including Turkish. In Qualeffo,
there are 41 questions, and 5 subdomains. It is a self-admin-
istered test including pain, physical function, social function,
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general health perception, and mental function assessment.
The Qualeffo-41 score interval is between 0-100 with a higher
score indicating a lower QoL. In our study, we used the Turk-
ish version of the Qualeffo-41 test (10).

Statistical analysis

Statistical analyses were done using Statistical Package for
the Social Sciences v.15.0 (SPSS, Chicago, IL, USA). For de-
scriptive results, mean+SD and percentages were given. The
cases were grouped as fracture history existing or not; for cat-
egorical data, chi-square was used, and for group comparison,
student-t test and non-parametric tests were used according
to normal distribution analysis results. Pearson and Spearman
correlation tests were also used. Multiple regression analysis
was also done for significant correlations. The statistically sig-
nificant level was determined as p<0.05 and 95% confidence
interval (95% CI). Correlation coefficient between 0-0.25 was
accepted as no correlation, 0.25-0.50 as low-medium correla-
tion, 0.50-0.75 as good correlation, and 0.75-1.00 as excellent
correlation (6).

Diet and physical activity

As modifiable risk factors for OP, calcium intake and physi-
cal activity were assessed according to the European Vertebral
Osteoporosis Study (EVOS) questionnaire (11). Chronic dis-
eases (hypertension, diabetes, coronary artery disease, chronic
kidney insufficiency, asthma, rheumatic diseases) and drugs
that can effect bone metabolism (1. Steroids; 2. Immuno-
suppressants; 3. Anti-epileptics; 4. Antacids; 5. Anxiolytics;
6.Thyroid hormones; 7. Anticoagulants; 8. Tamoxifen; 9. In-
sulin; 10. Diuretics; 11. Statins e.g.), smoking history, alcohol
and tea consumption were also enquired about (8).

RESULTS

The mean age of 105 patients (101 female, 4 male) was
56.04+13.73 years and the body mass index (BMI) was
26.64+5.99 kg/m?. Overall, 43% of subjects were normal
weight, 27% were overweight and 28% were obese. Accord-
ing to DXA scoring, 48.5% (50) were diagnosed as OP, and
51.5% (53) had low bone density. Mean number of fractures
was 0.41+0.65 (0-3). The descriptive data and some of the im-
portant laboratory results of patients are given in Table 1.

Those patients who had suffered a fracture previously (34
people) or not (71 people) were compared according to age,
lactation period, BMI, number of births, DXA scores of Lum-
bar spine and femur neck score, 25-OH Vitamin D level, tea
consumption, dairy consumption and physical activity score;
there were no statistically significant differences (p>0.05).
When the subjects were evaluated according to risk factors,
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TABLE 1. Descriptive data of patients and laboratory results
Min Max Mean+SD :Z 76.8
Age 21 87 56.04+13.73 »
BMI (kg/m?) 14.00 56.30 26.84+5.99 60
Number of birth 0 12 2.95+2.61 50 = m 15-25 Years
Lactation (years) 0 20.0 2.78+3.47 ‘;z " 24 - 2353::”
L1-L4 T Score -5.80 =32 -2.32+.99 Y
Femur neck T score -4.10 .10 -1.67+.88 10 4
ALP (IU/L) 20.00 177.00 71.43+£25.61 0
Ca (mg/dL) 7.50 10.50 9.41+.46 Hiont Moderate Heaw very Heavy
iCa (mg/dL) 4.09 5.03 4.68+.17 FIG. 1. Daily physical activity status according to age (Percentage)
P (mg/dL) 2.00 4.70 3.58+.54
PTH (pg/mL) 16.40 533.00 60.61-:58.09 When the medication history was evaluated, 30.5% (32 peo-
25-OH-Vit D3 (meg/L) 451 117.00 40.09421.93 ple) of the patients were usigg antihypertensive agents, 25.7%
Fracture number 0 3 16T (27. pelople). were using steroids, 13.3% (14 people) were using
anti-diabetics, 10.5% (11 people) were using levothyroxine,

Physical activity total score 3 12 6.05+2.23 5.7% (6 people) were using hormone replacement therapy,
Sport/Physical exercise score 3 14 5.44+3.07 and 2 were using anticonvulsants.
Dairy consumption score 3 12 7.61£2.63 In total, 69 (65.7%) patients were wearing traditional cloth-
Coffee consumption (cup/day) 0 6.00 38+.85 ing, where only their hands and face are exposed to direct
Tea consumption (cup/day) 0 20.00 4.48+3.98 sunlight. Also, 37 (35.2%) patients had a positive OP family

SD: standard deviation; BMI: body mass index; ALP: alkaline phosphatase;

Ca: calcium; iCa: ionized calcium; P: phosphorus; PTH: parathyroid hormone

TABLE 2. Qualeffo-41 scores

Minimum Maximum Mean+SD
Qualeffo-41 total score 5.50 84.50 38.86+£16.57
Pain score 0 85.00 33.57+£23.36
Physical functioning score 0 82.30 28.36+19.85
Activities of daily living 0 93.75 21.82421.66
Jobs around the house 0 100.00 32.50+27.37
Mobility 0 75.00 28.61+18.99
Social 0 100.00 54.19+25.13
General 16.60 100.00 57.95+21.65
Mental 0 83.30 47.98+18.75

SD: standard deviation

20% were smokers. No alcohol consumption, anorexia ner-
vosa or type 1| DM was reported. There were 17 (16.2%) rheu-
matoid arthritis (RA) patients, 16 (15.2%) oophorectomised
patients, 12 (11.4%) with chronic obstructive pulmonary
disease (COPD)/Asthma, 10 (9.5%) with hypothyroidism, 9
(8.6%) with early menopause, 5 (4.8) hyperthyroidism pa-
tients, 4 (3.8%) with inflammatory bowel disease (IBD), 4
(3.8%) with chronic liver disease, 3 (2.9%) with hypogonad-
ism, 3 (2.9%) undergoing chemotherapy for breast cancer, 1
ankylosing spondylitis (AS) patient and 1 systemic lupus ery-
thematosus (SLE) patient reported.

history. There were 13 (12.5%) patients with a hip fracture
history in their families.

Fracture history after fall and/or mild trauma was positive in
34 people (32.7%); 12 of them were foot/ankle bone, 10 were
arm fractures, 9 of them were vertebral injuries, 4 of them
were hand/wrist, 3 of them were hip, 2 of them were rib and 1
of them fractured 1 leg bone.

In those still having a menstrual cycle (16 people), 3 of them
(18.8%) reported menstrual irregularity. Overall, 84 patients
(80%) were in the post-menopausal stage. When current phys-
ical activity time per day was evaluated, 63.2% of patients
were reported to do less than 30 minutes/day and only 9.5% of
the patients exercised for more than 1 hour.

Patients with a positive fracture history had lower BMD and
there was a significant relationship between OP and fracture
history (p<0.05). Overall, 76.8% of patients above 50 years
old reported a mild level of activity (Figure 1).

The subdomain scores of Qualeffo-41 were between
21.82+21.66 and 57.95+£21.65. The most negatively affect-
ed subdomains in our study were general health perception
(57.95+£21.65) and social function (54.19+£25.13) (Table 2).
When we compared the Qualeffo-41 total scores in patients
with or without fracture history, the mean score of the fracture
group was 62.31 and that of the non-fracture group was 47.74
(p=0.021) (Table 3).

There were statistically significant correlations between
Qualeffo-41 total score with BMI, PTH values, age, physical
activity level and BMD (they were written according from the
most to the least linear regression coefficient), as well as be-
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TABLE 3. Qualeffo-41 subdomain comparison according to fracture history

Fracture Mean+SD Mean+SD
No Qualeffo-41 36.27+£2.01 Jobs around  29.82+3.27
Total score the house
Yes 43.85+2.57 37.35+4.65
p=0.021 p=0.141
No Pain score 31.62+2.97 Mobility 25.36+2.20
Yes 37.09+£3.42 33.69 +£3.17
p=0.181 p=0.04
No Physical 25.36+2.32 Social 52.33+£3.23
functioning score
Yes 33.97+3.37 57.92+3.60
p=0.022 p=0.292
No Activities of 19.13+£2.47 Mental 56.34+2.47
daily living
Yes 27.8143.93 61.74+4.04
p=0.036 p=0.03
No General health 56.34+2.47
perception
Yes 61.74+4.04
p=0.206

SD: standard deviation

tween fracture history with Qualeffo-41 total score, and physi-
cal and mental subdomain scores. Qualeffo-41 total score also
reduced with increasing current daily walking time (p=0.002
r=-0.310(**)) (Table 4).

There were no significant differences between clothing type
and 25-OH Vitamin D status, PTH, BMD.

DISCUSSION

Osteoporosis is a common public health problem that can
cause disability; the first clinical manifestation is most fre-
quently fracture. OP-related fractures are seen after low en-
ergy trauma and are usually located in certain regions. The
most commonly seen ones are vertebral fractures. Only 30%
of them have clinical symptoms, so it is mostly difficult to
determine their prevalence. The second most common region
for fractures is the hip and the third is distal forearm fractures
in OP patients. There can be 20 years between fractures, which
can alert the physician to upcoming events when the first frac-
ture occurs. In our study, we detected 34 patients with fracture
history. Dilek et al. (8) mentioned that foot and ankle fractures
are as important as hand and wrist fractures, which are early
signs of hip and vertebral fractures in OP. In patients without
fracture symptoms, there could be subclinical vertebral frac-
tures; it is very important to treat these in order to prevent oth-
er fractures. We know that vertebral fracture history increases
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the risk of new fracture by 4-5 times, independent of BMD.
For this reason, determining those individuals who are at risk
for OP makes the preventive approach more effective before
the first fracture (8).

In our study, Qualeffo-41 total and subdomain scores of pa-
tients with fracture history were higher than patients without a
fracture history. General health perception and social function
subdomains of Qualeffo-41 were the most negatively affected.
There was a significant correlation between Qualeffo-41 total
score with age, BMI, physical activity level, BMD and PTH
levels. Sezer et al. (6) also reported the similar results in Turk-
ish postmenopausal OP patients. Additionally, they found a
positive correlation between Qualeffo-41 total score and BMI,
number of births, menopause period, and a negative correlation
between educational level, income, and femur neck BMD.

Metabolic syndrome could be a risk factor for OP related
fractures (12). In our study, more than half of the patients were
overweight or obese. Therefore, it is thought that higher BMI
might be related to higher OP risk.

When the clothing types (modern and traditional group)
were compared, there were no significant differences between
serum 25-OH Vitamin D, PTH and BMD measurements. Sa-
hin et al. reported that there were low serum Vitamin D, levels
in winter time in both the modern and traditional groups. This
was related to seasonal factors and nutritional deficiencies.
They concluded that the serum Vitamin D, level difference
between those groups could arise in summer time (13). Al-
though we performed our study in the summer time, we could
not show any difference between the serum Vitamin D, lev-
els, which were low in both groups. Food fortification with
vitamin D, serum Vitamin-D, level screening, especially in
certain age groups and postmenopausal women, and the early
replacement of Vitamin D,, if necessary, could be solutions for
this issue (14, 15).

Quality of life

Fractures are the main factors affecting the QoL of OP pa-
tients. As OP is commonly seen in elderly individuals, co-
morbidities make it even harder to cope with those fractures.
Adachi et al. also reported similar results to those of our study,
which indicate that fracture history is correlated with worse
QoL. They also evaluated the QoL outcomes with multiple
fracture types (16). According to their study, the worst QoL
scores were in hip and pelvis fracture in women, and hip frac-
ture in men. They found that hip fracture had the worst, wrist
fracture had the best and vertebral fractures had moderate QoL
scores in all OP patients (16). However, in our study, due to
the lack of a sufficient number of patients in each fracture type
group, we were unable to perform such an analysis.

Peker et al. (17) reported that age, menopause period, num-
ber of birth, and education in years correlated with BMD in
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TABLE 4. Correlation table of Qualeffo-41 scores with some risk factors
BMI Age PTH L1-L4 T Score Femur neck T score Number of birth
Qualeffo-41 total score p=0.013 p=0.001 p=0.01 p=0.017 p=0.007
r=0.248* r=0.312%* r=0.262%* r=-0.236* r=0.268*
Pain score p=10.04
r=0.206*
Physical Functioning score p=0.012 p=0.000 p=0.001 p=0.045 p=0.013 p=0.007
r=0.252* r=0.357* r=0.332* r=-0.198%* r=-0.245* r=0.268%**
Activities of daily living p=0.014 p=0.001 p=0.000 p=0.38
r=0.245% r=0.307** r=0.357** r=0.207*
Jobs around the house p=0.005 p=0.002 p=0.009
r=0.273* r=0.316%* r=0.259%*
Mobility p=0.002 p=0.000 p=0.013 p=0.018 p=0.002
r=0.304* r=0.368* r=0.252* r=-0.232 r=0.301*
Social p=0.002 p=0.017 p=0.003 p=0.025
r=0.293* r=0.242* =-0.295%* r=0.224*
General p=0.011
r=0.254*
Mental p=0.035
r=0.211*
BMI p=0.015 p=0.002 p=0.001
r=0.243* r=0.312%* r=0.341%**
Dairy consumption p=0.005 p=0.041
r=0.316** r=0.228*
Lactation period (years) p=0.002 p=0.000 p=0.000
r=0.315%* r=0.506%* r=0.826%*
Number of birth p=0.000 p=0.032
r=0.514** r=0.216*

SD: standard deviation; BMI: body mass index; PTH: parathyroid hormone

*:0-0.25 no correlation, **: 0.25-0.50 low-medium correlation, ***: 0.50-0.75 good correlation,

*HAk: 0.75-1.00 excellent correlation

women but the risk factors were insufficient to predict the low
BMD. These different results may come from the fact that OP
is a multifactorial disease and there is a lack of determination
of genetic factors in OP.

Adachi et al. (18) also showed that both vertebral and non-
vertebral fractures negatively affect the QoL in OP patients.
The QoL of patients with fracture history may be worse by
the time of taking pharmacological treatment and it could be
ignored by the clinicians. In the future, more of a focus on
fracture-related outcome management should be planned,
along with other interventions that would increase patients’
satisfaction and QoL, should be considered (18).

Oleksik et al. (19) reported that QoL was negatively af-
fected in patients with vertebral OP and a parallel increase
between Qualeffo-41 scores and the number of fractures was
found. In the study by Jackson et al. (20) in healthy post-
menopausal women, they showed that calcium and vitamin
D supplementation minimally increased the femur neck
BMD. There were no reductions in fracture risk and it also

did not increase the kidney stone occurrence. Cerrahoglu et
al. (21) showed that dietary calcium intake diminished the
bone loss, especially in trabecular bones, and that there was
a positive relationship between dietary calcium intake and
L1-L4 T score. However, there was no positive relation with
femur neck BMD. In our study, we found a weak positive
relationship between dairy intake frequency and L1-L4 T
score, but there was no relationship with femur neck T score.
Dairy intake frequency was positively correlated with high-
er BMI and QoL deterioration was found in that group. To
prevent weight gain in postmenopausal women, dark green
leafy vegetables, figs and other low calorie foods with high
calcium content can be suggested. Regular physical exer-
cises should also be recommended to increase bone quality
and maintain a healthy weight (22, 23). As also shown in the
study by Chen et al. (24), as shown by our results, there was
no relationship between L1-L4 and femur neck T scores and
tea consumption. There were also no effect of tea consump-
tion on fracture history.
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OP-related fractures are common among population and it
is very important to evaluate those who have risk factors be-
fore the first fracture occurs (25-27). Early diagnosis is the
best way to preserve bone mass. Prescribing medications for
OP and BMD follow-up is not enough. The patients should
be informed about the disease and its complications. The
therapeutic approach should include using pharmacologi-
cal treatment, which helps to prevent bone loss and decrease
the risk of fracture, in addition to lifestyle changes such as
stopping harmful habituations (e.g. smoking, alcohol), do-
ing more physical activity, and eating healthy foods. A reha-
bilitation program should also be designed for reducing pain,
increasing functional capacity, and minimising the risk of
falls. Also, social support should be given to those patients.
Loneliness, depression and social isolation may cause intro-
verted personality in these patients and decrease their future
expectations about life. We suggest that psychological sup-
port should be added to medical treatment. As a result, the
combination of all of these factors would reverse the disease
progress and increase the quality of life. Further controlled
and randomised clinical trials and population-based studies
are needed in that area.
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