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Der deutschsprachige Osteoporosis Quality 
of Life Questionnaire zur Evaluierung der 
Lebensqualität bei Frauen mit Osteoporose 

Zusammenfassung
Ziel  Erstmalig sollte die deutsche Version des Osteo-
porosis Quality of Life Questionnaire (OQLQ) bei post-
menopausalen osteoporotischen Frauen mit und ohne 
vertebrale Fraktur zum Einsatz kommen und mit dem 
Medical Outcome Survey short-form healthsurvey 36 
(MOS SF-36) verglichen werden.

Methodik  Im Rahmen einer Querschnittsuntersu-
chung wurden die beiden Fragebögen in randomisier-
ter Weise von 100 osteoporotischen Frauen im Alter von 
73.5 (65.0; 80.0) Jahren ausgefüllt.

Ergebnisse  Sechsundfünfzig Frauen litten an einer 
Osteoporose mit mindestens einer und 44 Frauen an 
einer Osteoporose ohne Wirbelkörperfraktur. Frauen 
mit vertebralen Frakturen hatten bei allen Domänen 
des OQLQ und des MOS SF-36 signifikant schlechtere 

Ergebnisse als jene ohne vertebrale Frakturen. Zwischen 
den beiden Fragebögen zeigte sich eine hohe Korrela-
tion in den Domänen, welche die körperliche Funktion 
untersuchten. Die OQLQ Domäne „emotionale Funk-
tion“ zeigte höhere Korrelationen mit unterschiedlichen 
MOS SF-36 Subskalen als die MOS SF-36 Subskala „Rol-
lenfunktion in emotionaler Hinsicht“ mit unterschied-
lichen OQLQ Domänen.

Schlussfolgerung  Die deutsche Version des OQLQ 
war einfach in der Anwendung. Postmenopausale os-
teoporotische Frauen mit Wirbelkörperfraktur waren in 
ihrer Lebensqualität deutlich mehr eingeschränkt als 
jene ohne vertebrale Frakturen. Probleme aufgrund von 
Einschränkungen im emotionalen Wohlbefinden schei-
nen mit dem krankheitsspezifischen OQLQ besser zu er-
fassen zu sein als mit dem MOS SF-36.

Schlüsselwörter: Osteoporose, Vertebrale Frakturen, 
Osteoporosis Quality of Life Questionnaire, MOS SF-36

Summary
Objective  To evaluate quality of life in women suffering 
with osteoporosis with or without vertebral fractures for 
the first time with the German version of the osteoporo-
sis quality of life questionnaire (OQLQ) and to correlate 
the German OQLQ with the medical outcome survey 
short-form health survey 36 (MOS SF-36).

Methods  In a cross-sectional study, the OQLQ and 
the MOS SF-36 were randomly administered to 100 post-
menopausal osteoporotic women with a median age of 
73.5 (quartiles 65.0; 80.0) years in order to evaluate their 
quality of life.

Results  Of the total number, 56 women had oste-
oporosis with at least one vertebral fracture and 44 
women had osteoporosis without vertebral fracture. All 
items of the OQLQ as well as the MOS SF-36 showed 
significantly worse values for the women with vertebral 
fracture compared to those without vertebral fracture. 
Both questionnaires’ domains evaluating physical well-
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being correlated strongly with each other, supporting 
the concept of convergent construct validity. The OQLQ 
domain “emotional function” showed higher corre-
lations with different MOS SF-36 subscores than the 
MOS SF-36 subscore “role emotional” with the different 
OQLQ domains.

Conclusion  The German version of the OQLQ was 
demonstrated to be feasible. Significantly, worse results 
in the German OQLQ for postmenopausal osteoporotic 
women compared to those without vertebral fracture 
revealed discriminant validity. The disease-targeted 
OQLQ seems to better reflect problems associated with 
low emotional wellbeing because of osteoporotic verte-
bral fracture.

Keywords: Osteoporosis, Vertebral fracture, Osteoporo-
sis Quality of Life Questionnaire, MOS SF-36

Introduction

Life expectancy of the general population is increasing 
and, thus, the prevalence of osteoporosis—the most pre-
valent metabolic bone disease in elderly people—is high. 
More than 200 million people are affected worldwide [1]. 
Osteoporosis is defined as a systemic skeletal disease 
characterized by low bone mass and microarchitectural 
deterioration of bone tissue, leading to increased bone 
fragility and susceptibility to fracture [2]. Fragility frac-
tures cause an increased mortality and pain as well as a 
decrease in physical and probably also in social function. 
Fears and apprehensions are contributing to decreased 
quality of life (QoL), too.

With an estimated prevalence of approximately 25 % in 
both men and women, vertebral fractures represent the 
most common of all osteoporotic fractures [3, 4]. Com-
pared with hip fractures, vertebral fractures are less disa-
bling. However, they may also have a negative impact on 
the patient’s physical function and Qol. One year after ver-
tebral fracture, irrespective of fracture level, fracture type, 
or grade of fracture deformation, four-fifth of the patients 
still had pronounced pain and deteriorated QoL [5].

There is a poor correlation between QoL and findings 
on radiography or densitometry; to evaluate the effects 
of osteoporosis on patient’s functional status, direct 
questioning is required [6]. As in other chronic conditi-
ons, assessing health-related QoL and using this as an 
outcome measure is becoming increasingly important 
in health services research and in clinical trials evalua-
ting osteoporosis-specific medication, exercise, and any 
other special treatment. Two different types of instru-
ments—generic and disease-targeted—can be used. The 
MOS SF (Medical Outcome Study—short form) − 36 [7] is 
such a generic measure designed to be applicable across 
a wide range of medical conditions. It fulfills stringent 
criteria of reliability [8].

There exist several different disease-targeted instru-
ments which are designed to be sensitive to the outcomes 
of the particular disease processes. The Osteoporosis 

Quality of Life Questionnaire (OQLQ) [6] is one of them 
designed for use in women with vertebral fractures; its 
reliability varied from 0.80 to 0.89 for the five domains 
[9]. Originally this questionnaire was published in Eng-
lish. According to a standardized protocol [10] this 
disease-specific questionnaire was translated into the 
German language and we applied it to a small group of 
female Austrian osteoporotic patients [11]. The aim of 
the present study was to validate the German version of 
the OQOL questionnaire in female osteoporotic patients 
with and without vertebral fractures.

Materials and methods

Subjects

Ambulatory, community-dwelling female patients with 
the diagnosis of osteoporosis according to the WHO cri-
teria visiting one of three outpatient clinics for osteopo-
rosis of Vienna (the Department of Physical Medicine 
& Rehabilitation, Medical University of Vienna, or the 
Departments of Internal Medicine of the Vincent Hos-
pital of Vienna, or the Department of Medicine, Hospi-
tal Barmherzige Brüder Wien) were asked to participate 
in the study. Included were pre and postmenopausal 
women suffering from primary or secondary osteopo-
rosis. Bone mineral density (BMD) measurements of the 
lumbar spine and the femoral neck were required to be 
performed within the preceding year and an X-ray of the 
thoracal and lumbar spine within the previous 2 years. 
However, in case of an acute back pain episode within 
these previous 2 years, a recent X-ray of the spine was 
made. Patients suffering of nonosteoporotic osteopathies 
like osteomalacia or Paget’s disease as well as patients 
suffering from any other disease which may cause back 
pain like rheumatoid arthritis or vertebral disc hernia-
tion were not eligible for the study. Major neurologic, 
pulmonary, cardiac, or psychiatric illness, which could 
substantially influence the patient’s QoL, was also exclu-
ded. Of course, patients had no linguistic barriers or cog-
nitive impairments.

The study was approved by the Ethics Committee of 
the Medical University of Vienna.

Bone mineral density measurement

BMD of the lumbar spine and the femoral neck were 
measured either with dual-energy X-ray absorptiome-
try (DXA) using QDR 4500 (Hologic, Inc., Waltham, MA, 
USA) or LUNAR DPX (Lunar Corp., Madison, WI, USA). 
BMD data are given as T score.

Data collection

Besides sociodemographics, lifestyle factors including 
habits concerning smoking, alcohol intake, and physical 
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activities as well as medical history (family history, pre-
vious fractures, intake of medications) were assessed. On 
basis of the history and the biochemical analysis patients 
were classified as suffering from primary or secondary 
osteoporosis. Standing height was measured in stocking 
feet to the nearest centimeter using a stadiometer, and 
weight was measured using a balance beam scale, reca-
librated monthly.

For assessing general QoL, the patients filled in the 
German version of the MOS SF-36 [12]. The question-
naire consists of 36 items related to eight scales that cover 
different health aspects: “physical functioning” (PFI), 
“role physical” (ROLPH), “role emotional” (ROLEM), 
“social functioning” (SOCIAL), “mental health” (MHI), 
“bodily pain” (PAIN), “vitality” (VITAL), and “general 
health perception” (GHP). The disease-specific OQLQ 
which is composed of 30 questions with four sets of seven 
response options on differently colored cards covering 
five domains: symptoms (nine items), physical function 
(five items), activities of daily living (eight items), emo-
tional function (four items), and leisure (four items) was 
collected on an interviewer-administered basis. The 
order in which the questionnaires were to be administe-
red to patients had previously been randomized in order 
to avoid a potential bias by always filling one of the two 
questionnaires out first.

Statistics

For MOS SF-36 a score of zero represents worst possible 
health and a score of 100, best possible health. For OQLQ, 
each item is associated with a seven-point scale in which 
a rating of 7 represents the best possible function and 
a rating of 1 the worst possible function. To produce a 
summary score for each of the five domains, the patient’s 
ratings on each item are added up and then divided by 
the number of items in the domain.

The results of these questionnaires as well as of other 
continuous variables are presented as median (quarti-
les) and compared between two groups using Wilcoxon’s 
rank-sum test due to their asymmetric distributions. No 
adjustment for multiple testing is done due to the explo-
ratory character of the study. Pairwise associations bet-
ween domain subscores of the two questionnaires are 
quantified using Spearman’s correlation coefficients. 
Correlations greater than 0.5 and 0.7 are classified as 
moderate and strong, respectively.

The reported p-values are the results of two-sided 
tests. p-values ≤ 0.05 were considered to be statistically 
significant. All computations have been performed using 
SAS software Version 9.2 (SAS Institute Inc., Cary, NC, 
USA, 2008).

Results

One hundred females with a median age of 73.5 (quar-
tiles 65.0; 80.0) years participated in the study. Fifty-six 

women had osteoporosis with vertebral fracture and 44 
women had osteoporosis without vertebral fractures. 
Nobody had sustained a recent vertebral fracture wit-
hin the last 6 months. Characteristics of the whole study 
population as well as for the two subgroups are given in 
Table 1. There were hardly any smokers; eight women of 
the whole study population. Nobody reported an alcohol 
problem. Most patients had primary osteoporosis and 
the percentage of women with a positive family history 
was similar in both groups, 32 and 34 %. More patients 
of those with vertebral fractures compared to those wit-
hout vertebral fractures had peripheral fragility fractures, 
44 (79  %) versus 18 (41  %). The percentage of patients 
with a regular intake of osteoporosis-specific medication 
and—if necessary—supplementation with calcium and 
vitamin D was higher in the group with vertebral fracture. 
However, patients without vertebral fractures were more 
active with more women regularly performing gymnas-
tics. The median lumbar spine T-Score was − 2.5 (− 3.1; 
− 2.1) for the women with vertebral fracture and − 3.0 
(− 3.4; − 2.5) for the women without vertebral fracture. 
Respective values for the femoral neck were − 2.8 (− 3.1; 
− 2.1) and − 2.3 (− 3.1; − 1.8).

Assessment of both QoL questionnaires was easy to 
perform; patients did not have any problems answering 
the questions of the OQLQ. Scores are given in Table 2. 
All items of the generic MOS SF-36 as well as all items of 
the disease-specific OQLQ showed significantly worse 
values for women with vertebral fracture compared to 
those without vertebral fracture. There were no signifi-
cant differences in QoL between patients with primary 
and secondary osteoporosis (data not shown).

Table 3 shows the correlation coefficients between the 
domains of the two QoL scores. As expected, there was 
a strong correlation between the domains symptoms as 
well as activities of daily living of the QOLQ and following 
MOS SF-36 subscores: physical functioning, role limitati-
ons because of physical health problems, bodily pain, 
and vitality; a moderate correlation existed with general 
health perception. Except for an only moderate correla-
tion coefficient with the vitality subscore, the correlati-

Table 1.  Characteristics and BMD (data given as median 
(quartiles) and n (%), respectively)

Whole study 

population 

n = 100

Patients with 

vertebral fracture 

n = 56

Patients without 

vertebral fracture 

n = 44

Age (years) 74 (65; 80) 78 (71; 82) 66 (60; 76)

Height (cm) 162 (156; 
165)

162 (156; 165) 160 (156; 165)

Weight (kg) 64 (56; 70) 65 (58; 72) 62 (54; 68)

Education (years) 11 (9; 12) 10 (8; 11) 11 (10; 12)

Primary: secon-
dary osteoporosis

82/18 53 (95 %)/3 (5 %) 29 (66 %)/ 
15 (34 %)

Osteoporosis-
specific 
medication

89 52 (93 %) 37 (84 %)

Gymnastics 53 25 (45 %) 28 (64 %)
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ons of the OQLQ domains physical function and leisure 
with the accordant MOS SF-36 subscores were similar. 
However, their correlation coefficients with the vitality 
subscore were only moderate. The OQLQ domain emo-
tional function showed week to moderate correlations 
with role physical, mental health, bodily pain, vitality, 
and general health perception of the MOS SF-36.

Discussion

Osteoporosis is thought to be a silent disease. However, 
fractures—the clinical outcome of osteoporosis—lead to 
pain, and probably to restrictions in physical and emo-
tional function as well. The assessment of QoL is needed 
to properly quantify the disease burden. Several disease-
specific questionnaires exist to evaluate possible restric-
tions in QoL because of osteoporosis. Most of them exist 
in many different languages. The OQLQ was translated 

into the German language, but this is the first study eva-
luating the German version of the OQLQ questionnaire 
in female osteoporotic patients and correlating it with 
the general questionnaire MOS SF-36. Handling with this 
German version of the OQLQ was easy and for the first 
time it was shown with the German OQLQ that quality 
of life of women with vertebral fracture was more impai-
red than that of osteoporotic women without vertebral 
fracture. This agrees well with previous data evaluating 
QoL in such patients and showing an inverse association 
between the number of prevalent vertebral fractures and 
health-related QoL with the OQLQ [13], the Mini-OQLQ 
[14, 15], or other QoL questionnaires [16–18].

Regarding the MOS SF-36 questionnaire, we also 
observed that QoL was compromised in all the domains 
evaluated in women with vertebral fracture compared to 
those without vertebral fracture. That finding has already 
been shown previously [15] and is in line with a Japanese 
study which found that osteoporotic patients with chro-
nic back pain had a poorer QoL status evaluated with the 
MOS SF-36 than the standard Japanese population [19].

Correlations between this German version of the 
OQLQ and the MOS SF-36 were similar to those given 
in the literature in different languages [9, 19]. The only 
study correlating all domains of the two questionnaires 
with each other so far was the investigation performed 
by Badia and coauthors [20]. Throughout all domains our 
correlation coefficients were higher than theirs. Diffe-
rences in the Spanish compared to our German version 
of the OQLQ as well as differences in patients’ age may 
explain our higher correlation coefficients. Notably, it 
was more difficult to assess emotional wellbeing than 
physical function with these questionnaires. Looking at 
the MOS SF-36 subscores “role emotional,” “social func-
tioning,” and “mental health” only the last one showed 
a moderate/week correlation with the OQLQ domain 
“emotional function”; otherwise there were no correla-
tions with any of the OQLQ domains. On the other hand, 
the OQLQ domain “emotional function” showed week 
to moderate correlations with some MOS SF-36 subsco-
res including role physical, mental health, pain, vitality, 
and general health perception. Thus, the disease-targe-
ted OQLQ seems to better comprise problems associated 
with reductions in emotional wellbeing due to osteopo-
rotic vertebral fracture. Physical limitations seem to be 

Table 3.  Correlations between the different domains of the OQLQ and the MOS SF-36

OQLQ symptoms OQLQ physical function OQLQ emotional function OQLQ activities of daily living OQLQ leisure p value

Physical functioning 0.75 0.77 0.49 0.79 0.74 < 0.001

Role physical 0.76 0.69 0.53 0.72 0.61 < 0.001

Role emotional 0.45 0.37 0.39 0.46 0.37 < 0.001

Social functioning 0.42 0.38 0.39 0.49 0.38 < 0.001

Mental health 0.49 0.40 0.58 0.45 0.36 < 0.001

Bodily pain 0.88 0.84 0.62 0.85 0.73 < 0.001

Vitality 0.76 0.68 0.59 0.72 0.62 < 0.001

General health 
perception

0.67 0.64 0.64 0.65 0.62 < 0.001

Table 2.  Disease-specific and generic quality of life in wo-
men with and without vertebral fracture (data are given as 
median (quartiles))

Domains Patients with 

vertebral frac-

ture n = 56

Patients without 

vertebral fracture 

n = 44

p value

OQLQ

Symptoms 3.0 (2.8; 4.4) 5.7 (4.4; 6.5) < 0.001

Physical function 3.7 (2.5; 5.0) 6.3 (5.5; 7.0) < 0.001

Emotional function 4.5 (3.5; 6.3) 6.5 (5.3; 7.0) 0.008

Activities of daily living 3.5 (2.4; 5.2) 6.5 (5.2; 7.0) < 0.001

Leisure 4.3 (2.5; 6.0) 6.7 (6.0; 7.0) < 0.001

MOS SF-36

Physical function 40 (20; 57.5) 80 (60; 95) 0.001

Role physical 25 (0; 50) 100 (25; 100) 0.001

Role emotional 33.3 (0; 100) 100 (33.3; 100) 0.010

Social functioning 87.5 (50; 100) 100 (75; 100) 0.018

Mental health 68 (46; 84) 76 (60; 84) 0.009

Bodily pain 26 (10; 51.5) 62 (46; 84) < 0.001

Vitality 40 (30; 57.5) 65 (50; 77.5) 0.001

General health 
perception

45 (35; 62) 63.5 (43.5; 77) 0.037
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easier to quantify. Accordant correlations were generally 
strong.

Since fragility fractures occur in the older age groups 
and a substantial proportion of these subjects have many 
clinically relevant comorbidities fractures are likely to be 
only one of the many medical conditions that influence 
health-related QoL. Thus, a general QoL questionnaire 
is suitable to evaluate possible general problems. On the 
other hand, disease-targeted measures focus on charac-
teristics of particular relevance to the disease which may 
not be well represented by a generic instrument. Disea-
se-specific and generic health-related QoL instruments 
are not redundant when applied together; they measure 
different aspects of health-related QoL. In direct compa-
risons in varying areas other than osteoporosis, specific 
instruments have proved more responsive to interven-
tion effects than generic measures [9]. Therefore, it is 
good to assess both, a generic and a disease-specific 
questionnaire.

One might ask why many, many years even more 
than 10 years after vertebral fracture, more patients have 
back pain and subjectively impaired health status than 
controls [21]. The change in the shape of the vertebral 
body due to fracture alters the position of that spinal 
segment, which affects the alignment of the entire trunk. 
An increased thoracic kyphosis for instance means an 
elongation of the back muscles which, in turn, leads to 
less effective muscle function and excessive strain. Over 
time the altered spinal configuration may lead to chronic 
pain, reduction of spinal mobility, and reduced QoL. Of 
course, this change in posture also means a change in the 
somatosensory system with an increased susceptibility 
to falling. Fear of falling and, thus, induced restrictions 
in activities of daily living, in addition, reduce that per-
son’s QoL.

There are several different disease-specific QoL questi-
onnaires. We decided to use the OQLQ because it proved 
to be as powerful or even more powerful than alternative 
instruments for detecting improvement or deteriora-
tion in women with osteoporosis and back pain caused 
by vertebral fractures related to osteoporosis [9] and the 
OQLQ showed better discriminant power than the QUA-
LEFFO [20]. In addition, we had translated that question-
naire into the German language and, thus, already had 
some experience using this tool in a small sample size.

BMD measurement was performed to evaluate if pati-
ents were osteoporotic according to the WHO criteria. 
The higher BMD values of the lumbar spine in women 
with vertebral fracture compared to women without 
vertebral fracture may be explained by false high BMD 
values which could result from morphologic changes in 
the vertebra after fracture. BMD of the femoral hip was 
lower in patients with vertebral fracture which may show 
that they were more severely affected than patients wit-
hout vertebral fracture.

Strength of this study is that we did not have missing 
values for any item of the OQLQ and that these data are 
reliable because the OQLQ was assessed on an intervie-
wer-administered basis. The MOS SF-36 is suitable for 

use with older adults, however, since it had been shown 
that some assistance may often be required in people 
aged 75 years and over [22], we assisted the women in 
case of any ambiguity. Of course, this is an advantage and 
a disadvantage at the same time because it takes about 
10–15 min to fill in the questionnaires and in daily rou-
tine every minute counts. Another limitation of the study 
is that we did not further divide the group of patients with 
vertebral fracture according to the number or the loca-
tion of the fracture(s). Sample size was too small to furt-
her split the group but we have already known for a long 
time that the higher the number of vertebral fractures the 
higher the percentage of postmenopausal women suffe-
ring of back pain and limited activity due to back pain 
[23]. Concerning the impact of the location of vertebral 
fracture on QoL data are diverse. According to Lips and 
Van Schoor [24] lumbar fractures have more impact on 
QoL than thoracic fractures. However, according to anot-
her study the location of the vertebral fracture does not 
make any difference [25].

Conclusions

Health-related QoL refers to how well an individual 
functions in daily life and her/his subjective perception 
of wellbeing. Vertebral deformities increase the kyphosis 
angle and, thus, cause a change in posture and overstrai-
ning of the back muscles as well as the vertebral joints. 
Long-term impairment and restriction in QoL are possi-
ble consequences. Postmenopausal osteoporotic women 
with vertebral fractures are worse off in all domains of 
the generic MOS SF-36 as well as in the disease-speci-
fic OQLQ which was evaluated for the first time in the 
German language. The German OQLQ correlated well 
with the MOS SF-36, especially the physical domains. 
Problems associated with loss in emotional wellbeing 
because of osteoporotic vertebral fracture seem to be 
better reflected by the disease-specific questionnaire. 
Thus, the German OQLQ seems to be suitable to evaluate 
impairments in QoL in osteoporotic women with verte-
bral fracture(s).
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