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Abstract
Purpose: This meta-analysis was conducted to identify if there are any differences between physical and/or mental
health related quality of life (HRQoL) in older people with osteoporosis based on conventional T score definitions,
and the presence or absence of vertebral fracture.
Methods: A comprehensive search was undertaken using the databases of PubMed, Embase, Medline, Web of
Science, and the “grey” literature from 1950 to the end of April 2015. Search terms for vertebral fracture (VF)
included VF, osteoporotic fracture, fragility fracture, and spinal fracture. Quality of life was searched using the
following terms: quality of life, health related quality of life, HRQoL, and QoL. Strict inclusion and exclusion
criteria were used. The standardized mean difference (SMD) was calculated for each HRQoL domain by the
difference in means between case and control groups divided by the pooled SD of participants.
Results: 16 eligible studies were identified involving 3131 men and women. There was evidence of publication
bias and heterogeneity. The meta-analysis showed worse physical (SMD= 0.53, 95% confidence interval (CI) 0.38
to 0.68; P <0.001) and mental (SMD= 0.19, 95%CI 0.05 to 0.33; P= 0.009) HRQoL in osteoporotic older people
with vertebral fracture compared to those without fracture. Similar differences were observed for physical HRQoL
in further analyses accounting for possible confounding effects of age. Sub-analysis to assess associations between
number/severity of fractures and time since fracture were not possible due to small numbers of studies that
accounted for age.
Conclusion: Osteoporotic older people with vertebral fracture have worse physical HRQoL than osteoporotic
older people without vertebral fracture, even after accounting for age differences.

Keywords
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Quality of life
Vertebral fracture
Physical health
Mental health

Mini-abstract
Health related quality of life in osteoporotic patients with vertebral fracture is of increasing interest, but relevant
studies have yielded debatable results. This systematic review and meta-analysis of 16 observational studies
demonstrates a clear association between physical health status and presence of vertebral fracture after
accounting for age.
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INTRODUCTION

Vertebral fractures are strong independent risk factor for further fractures. In one systematic review, the risk factor
for having a new vertebral fracture in women that have already fractured one vertebra was 4.4 times higher than
those without fracture [1]. Moreover, prior vertebral fracture was also a good predictor for hip, forearm and any
other non-vertebral fractures. Vertebral fracture may also lead to back pain, spinal deformity, short stature,
decreased mobility and physical performance, social isolation, lack of self-confidence, and depression [2, 3].
However, the impact of vertebral fracture on quality of life is less clear. Osteoporosis, which underlies many cases
of vertebral fractures, as well as increasing the risk of fractures at other sites, is recognised to have a negative
impact on quality of life.

Health Related Quality of Life (HRQoL) is the term that covers health related physical, emotional, psychological
and social wellbeing and how disease or treatments can effect these parameters [4]. HRQoL has become an
important patient-related outcome for assessing the impact of interventions in a wide range of diseases including
osteoporosis. Two types of instruments to measure HRQoL are available: generic and disease-specific
instruments, and both types tend to divide HRQoL into effects on physical and mental functioning (domains).
Examples of generic questionnaires typically used to evaluate HRQoL in osteoporosis are the short form (for
example, SF-12[5]) and the EuroQol five dimensions questionnaire (EQ-5D)[6]. More recently, osteoporosisspecific questionnaires have been developed such as the Quality of Life Questionnaire, issued by the European
Foundation for Osteoporosis (QUALEFFO)[7].

It is recognised that osteoporosis itself can have a negative impact on HRQoL. For example, a systematic review
of 27 papers covering the osteoporosis literature from 1950 to 2012 [8] identified that osteoporosis itself can have
a negative impact on HRQoL. In 13 papers HRQoL was reported separately in those with and without vertebral
fractures: six papers reported worse quality of life in those with vertebral fracture, five reported no difference, and
in two studies only some domains of the HRQoL tools were worse in those with vertebral fracture. However, no
meta-analysis was carried out.

Although the above studies suggest that vertebral fractures may have an adverse on HRQoL, no meta-analysis
was carried out and so it is difficult to estimate the size of effect. Moreover, although there is some suggestion
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that vertebral fracture selectively affects certain domains of HRQoL, this has not been examined in detail. In
addition, associations between vertebral fractures and HRQoL could reflect confounding by age and other factors
which previous papers have only examined to a variable extent. It is important to identify if vertebral fractures
per se are associated with reduced HRQoL because this would justify targeting of interventions aimed at
improving quality of life to this group, for example physiotherapy to improve physical functioning, or
psychological intervention to improve mental functioning.

Therefore the aims of this study are to provide an up to date synthesis of the literature in order to (1) determine
whether vertebral fractures adversely impact HRQoL in older people, (2) estimate the size of any reduction
observed, (3) establish whether any specific domain(s) are preferentially reduced and (4) explore whether any
association which is observed is likely to reflect confounding by age. So as to distinguish effects of vertebral
fracture from those of underlying osteoporosis, we restricted our analyses to studies of patients with osteoporosis
(as defined by T score < -2.5), where analyses had been performed separately in those with and without vertebral
fractures.
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METHODS

Inclusion criteria
All studies that estimated the association between vertebral fractures and HRQoL in osteoporotic men and women
aged ≥50 years were included. Osteoporosis was defined as low BMD (T score <-2.5) either for lumbar or femoral
neck by any standard imaging modality. All studies were required to have extractable information about physical
and mental components of quality of life measured by any generic or osteoporosis specific validated HRQoL
instrument.

Exclusion criteria
Articles were excluded if (1) data on men and women aged ≥ 50 years could not be extracted, (2) if data on those
with osteoporosis could not be extracted, (3) if there was no control group without vertebral fractures, (4) if
insufficient data was available, or (5) they were written in a language that could not be translated: those written
in English, French, Spanish, Ukraine, Russian, Turkish and Lithuanian could be translated by the research team.

Search strategy
A systematic strategy was conducted to search electronic databases and identify published work using both
medical subject headings (MeSH) and free-text words. In addition to the computerized searching, related print
journals were hand searched, and citations lists of relevant studies were reviewed. The search was carried out in
April 2015 and used all available dates up to search time. The database searched were PubMed, Embase, Medline,
Web of Science, and the Cochrane Library as well as the ‘gray’ literature. We used the following terms to identify
fracture, (vertebral fracture, osteoporotic fracture, fragility fracture, and spinal fracture). Quality of life was
searched using the following terms, (quality of life, health related quality of life, HRQoL, and QoL).

The retrieved studies were evaluated in three stages. In the first stage (See Fig 1), any study with unfit title or
unrelated abstract was excluded. Then, in the second stage, full texts of the remaining studies were read and
evaluated to exclude studies that were not suitable. Finally, we excluded any article that did not identify
osteoporosis using our pre-specified definition involving a T score. Articles also excluded if they did not have
relevant extractable data (physical and mental domains of HRQoL), were duplicated or could not be translated
(article in Serbian). The authors were contacted if the studies did not include sufficient information.
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Assessment of methodological quality
As there is no standard quality scale that incorporates all the important criteria for studies assessing the association
between vertebral fracture and HRQoL we evaluated the methodological quality of studies according to the
presence of absence of (1) a clear definition for osteoporosis, (2) a clear definition for vertebral fracture, (3) clearly
stated inclusion criteria, (4) clearly stated exclusion criteria, (5) taking into account number of vertebral fractures
or assessment of a dose response relationship between HRQoL and number of vertebral fractures, (6) clearly
identified time since the last fracture, (7) clearly stated HRQoL outcome of interest, (8) clear information about
the study population setting, and (9) accounting for age. One score was given for each one of these criteria with
total score of nine for all.

Statistical analysis
HRQoL scales were standardised by (1) ensuring uniformity of direction of scale, and by (2) calculating the
standardized mean difference (SMD) for each domain by the difference in means between case and control groups
divided by the pooled SD of participants [9]. Mean and SD were calculated for studies that reported differences
in median (range) using a standard technique [10]. The effect size of the SMD was classified as a large effect if
the SMD ≥ 0.8, moderate if between 0.5 to < 0.8, and small if between 0.2 to <0.5, according to Cohen definition
[11]. A funnel plot was drawn to test the publication bias, while heterogeneity among the studies was tested using
random-effects (assuming that the true effect could vary from study to as different instruments were used which
may have varying sensitives to the impact of vertebral fractures) and I2 statistic. The percentage of variation was
reported using recommendations from Higgins [12]: low effect of heterogeneity if I² <25%, moderate if I² 25%75%, and high effect of heterogeneity if I² >75%. Analysis was by using Stata vs13 software applying the “metan”
and “funnel” commands. Sensitivity analyses were performed by stratifying analyses by whether differences in
age group had been reported in the published paper to classify all identified papers into (1) those where no
differences in age was seen in those with and without vertebral fractures; (2) a difference in age was reported with
people with vertebral fractures being older; and (3) those papers where age was not reported. In addition, stratified
analyses were undertaken to assess the impact of pain, by limiting secondary meta-analyses to those papers where
no differences in pain were reported between those with and without vertebral fracture.
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RESULTS

Description of studies identified
2504 studies were identified; 2339 studies were excluded in the first exclusion stage, and 115 studies were
excluded after reading the full papers in the second stage (See Figure 1). 50 full text papers were retrieved in the
final stage, of these 34 were excluded: 3 because they defined osteoporosis as simply ‘low BMD’ without T scores,
or by presence of radiographic vertebral fracture; 10 studies due to unavailable data about physical or mental
HRQoL; 16 studies because they evaluated utility (by EQ-5D which does not have separate physical and mental
domains); 4 because of duplicated data; and one Serbian study because it was unable to be translated.

Sixteen studies that met all inclusion criteria were included in the final analysis [13-28] with a total of 3131 men
and women (1698 with vertebral fracture, and 1433 without vertebral fracture). Fourteen of these studies were
cross-sectional [13-17, 19, 20, 22-28], one case-control [21], and one baseline data from an RCT [18]. The
characteristics of the included studies are shown in Table 1. To measure bone density, DXA was used in all the
included studies. Osteoporosis was defined as T score ≤ 2.5 SD, and lumbar BMD was measured in five studies
[19-22, 24], eight studies reported lumbar or/and hip BMD [13, 16-18, 23, 25, 27, 28], and in three studies the site
of DXA scan was not mentioned [14, 15, 26]. Vertebral fractures were identified using Semi-quantitative (SQ)
method in 11 studies [13, 16, 17, 21-25, 27, 28], quantitative morphometric (QM) method in two studies [14, 19],
the SQ, the binary semi quantitative (BSQ), and the QM in one study, the Japanese diagnostic criteria in one study
[26], and in one study the method is not mentioned [15]. The number of participants with vertebral fracture in
each study ranged from 9 [28] to 548 [17]. Eleven studies excluded patients with malignancy. The number of
controls without vertebral fracture ranged from 19 [26] to 302 [18].

Six papers reported HRQoL by using the (QUALEFFO) questionnaire [17, 19, 20, 22, 23, 25], three used the (SF36) questionnaire [14, 15, 28], one used the generic SF-12 [16], one used both QUALEFFO and SF-36 [27], one
used SF-36, mini-osteoporosis quality of life questionnaire (OQLQ) and the generic (EQ-5D) [13], one used
QUALEFFO and EQ-5D [21], one used QUALEFFO and the World Health Organization Quality of Life
questionnaire (WHOQOL-100) [24], one used the generic Nottingham health profile questionnaire (NHP), EQ5D and QUALEFFO [18], and one used SF-36, the Japanese Osteoporosis Quality of Life Questionnaire
(JOQOL), and EQ-5D [26]. The effect size between groups was reported as mean (SD) in all studies apart from
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Lombardi study [14] which reported effect in median (range). In the combined 16 studies, 2252 participants had
HRQoL assessed by QUALEFFO, 654 by SF-36 and 225 by SF-12. In the QUALEFFO pain was assessed by
asking about amount and severity of back pain. In the SF-36 pain was assessed by asking about the amount of
body pain and its impact on normal work.

In 13 studies patients were recruited from secondary care [14, 15, 17-19, 21-28], one study recruited patients from
primary care [20], one study from both secondary and primary care [13], and one was a population-based study
[16]. In 11 studies the age for those with and without vertebral fractures were reported [13, 14, 16-18, 21-23, 25,
27, 28]. For these studies, and where data on age was available, the mean age for cases was 70.3 ± 6.6 years and
for controls was 66.5 ± 7.6 years. Five studies reported the mean age of the whole sample [15, 19, 20, 24, 26], and
combined this was 64.7 ± 7.8 years. Within all 15 studies, the age for the combined patients was 68.0 ± 7.4 years.
For the five studies that reported no difference in age the mean age for cases was 70.66 ±1.47 while for controls
the mean age was 68.12 ±2.83 [13, 14, 17, 22, 28]. Apart from Demirdal study that included a small number of
men, all the studies recruited only women.

Study Quality
One study met all our qualitative study quality criteria with a total score of nine out of nine – see Appendix [13].
Five studies scored eight: two did not report time since fracture [22, 28], and three did not take into account age
as a confounder [20, 23, 27]. Nine studies missed two criteria and scored with seven. The missed criteria were
both time since the fracture and not taking into account age as a confounder for six studies [16, 18, 19, 24-26].
One did not report both time since fracture and did not take into account number of vertebral fracture [14]. One
did not report time since the fracture and lacked clearly stated exclusion criteria [17], and one did not take into
account number of vertebral fracture nor the age as a confounder [21]. Finally, one study scored six as it lacked
a clear definition for vertebral fracture, reported time since fracture, and didn’t take account of age as a confounder
[15]. A funnel plot for HRQoL was drawn to test the publication bias and revealed asymmetry for the studies with
a moderate degree of heterogeneity (I² 61.7%).

Physical domain of HRQoL
Overall, nine studies from the total 16 found an association between presence of a vertebral fracture and reduced
physical domain of HRQoL [13, 16-18, 20, 21, 23, 25, 27], while in seven studies there was no association
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identified [14, 15, 19, 22, 24, 26, 28]. After pooling all 16 studies, participants with vertebral fracture had
approximately half an SD lower physical-related HRQoL compared to those without vertebral fracture
(SMD=0.53, 95% confidence interval (CI) 0.38 to 0.67, P <0.001).

Sensitivity analyses
To explore the potential confounding effect of age on QoL, studies were stratified into three groups (A) those that
reported a difference in age with cases being older, (B) those where age was not reported separately for cases and
controls, and (C) those were cases and controls were the same age. Reduced physical HRQoL was seen in all three
subgroups: SMD=0.70, 95% CI 0.50 to 0.90, P<0.001 for those where cases were older, SMD=0.34, 95% CI 0.10
to 0.59, P=0.005 for those were age was not mentioned, and SMD=0.39, 95% CI 0.06 to 0.73, P=0.023 for those
were the cases and controls were of the same age. (See Fig 2).

To explore the role of pain as a mediator of the association between vertebral fractures and HRQoL, the metaanalysis was repeated using the four studies that reported no difference in both age and pain between osteoporotic
patients with and without vertebral fracture. A reduction in physical HRQoL was observed in vertebral fracture
patients, although the magnitude of this decrease was slightly smaller than that seen in those studies matched for
age alone (SMD=0.25, 95% CI 0.02 to 0.49, P=0.032) (See Fig 3).

Mental domain of HRQoL
Overall, four studies found an association between presence of a vertebral fracture and reduced mental-related
HRQoL [13, 21, 25, 27] while in the remaining 12 studies no association was identified. After pooling all 16
studies, the SMD in the mental domain of HRQoL between participants with and without vertebral fractures was
0.20, 95%CI 0.06 to 0.34, P=0.005. However, after limiting the meta-analysis to those studies with no difference
in age in cases and controls, no difference in mental HRQoL was seen (SMD=0.04, 95% CI -0.32 to 0.41, P<0.822)
(See Fig 4).
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DISCUSSION
We present the results from the first systematic review and meta-analysis of HRQoL in osteoporotic patients with
and without vertebral fractures. Our results show that osteoporotic patients with vertebral fractures have
moderately reduced physical health status compared to osteoporotic patients without vertebral fracture.

A previous systematic review has highlighted that osteoporosis itself can have a negative effect on HRQoL [8].
We extend these findings by showing that within the population of people with osteoporosis, the presence of a
vertebral fracture is associated with worse physical functioning compared to those that have not fractured. We
also identified a small reduction in mental health status in osteoporotic people with vertebral fractures compared
to those without vertebral fractures, but this difference was no longer observed when analyses were restricted to
age matched studies. Previous studies have shown that mental HRQoL reduces with increasing age [29].

In contrast, the reduction in physical HRQoL in patients with vertebral fractures was also observed in age-matched
studies, suggesting this relationship is not solely a result of confounding by age. However, there is only a limited
ability in meta-analyses to look at the role of confounding, and there may still be residual confounding by age.
Furthermore, we were unable to look at other potential confounders that may influence vertebral fracture risk and
quality of life measures such as smoking, glucocorticoid use or others. Alternative study designs such as
prospective cohort studies are required to assess the impact of other potential confounders such as these on the
association between vertebral fractures and reduced physical quality of life. Nonetheless, our analysis stratified
by age, does suggest an association between the presence of an osteoporotic vertebral fracture and reduced
physical domain of HRQoL. Because only five studies had age-matched vertebral fracture cases and controls, this
made further sub-analyses of the association between the number and severity of vertebral fractures, and time
since fracture and HRQoL impossible. This is an important limitation of the current literature.

Our results also show, for the first time, that the reduction in the physical domain of HRQoL in osteoporotic
people with vertebral fractures compared to those without fracture was not fully explained by pain. This reduction
in physical HRQoL in people with vertebral fractures but no pain is biologically plausible, perhaps due to physical
limitation associated with changed spinal morphology such as increased kyphosis. In addition, it is well recognised
that osteoporotic vertebral fractures can result in musculoskeletal, respiratory and postural abnormalities,
potentially independent of pain. All these burdens can lead to a notable decline in the individual’s quality of life,
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either directly by the effect on the person’s daily activities and physical performance, or indirectly by the fear of
falling and the fear of additional fractures. This has important implications for targeting of interventions to
improve quality of life in people with vertebral fractures, as our results demonstrate that vertebral fracture can
cause physical limitations even in the absence of pain. Our results suggest that all people with vertebral fractures
should be offered tailored interventions to increase physical functioning, and some should additionally be offered
interventions to reduce pain.

Alternatively, the reduced physical health status in those with vertebral fractures may reflect poorer general health
status, for example higher comorbidities, than a consequence of the vertebral fracture itself. The majority of
included studies were cross-sectional in nature, with the identification of the presence of a vertebral fracture
occurring at the same time as the HRQoL measure. It is therefore possible that the people with vertebral fractures
had reduced physical HRQoL prior to their vertebral fracture. We tried to account for frailty by stratification by
age adjustment, but it is likely that residual confounding remains.

Despite the meta-analysis showing an overall reduction in the physical domain of HRQoL in osteoporotic people
with vertebral fractures compared to those without, there was considerable variability between studies. The
reported mean differences for the physical domain of HRQoL ranged from zero [14, 19] to 19 [21]. These
variations are likely to be explained by the characteristics of the study participants. For example, in one study
from Brazil [14] that reported no difference in the physical health, only physically fit participants were included.
In the study that presented the largest difference in physical domain of HRQoL, over half the cases had more than
one vertebral fracture [21].

The exact components of physical activity, activities of daily living, movement, exercise or sport that contribute
to the physical domain of HRQoL are unknown, and further work is required to help guide best management. For
example, the questions within the SF36 which contribute to the physical domain ask participants to rate their
current ability to wash, dress, bend, lift, climb, walk and do moderate/vigorous activity. Within the QUALEFFO
the physical domain questions ask about washing, dressing, lifting and bending, and also about housework,
cooking, shopping, climbing stairs, kneeling down, sporting activities and gardening. It would be useful to know
if all these aspects of physical functioning are reduced in people with vertebral fractures, or only a few components
which could be targeted by interventions.
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The methodological quality of the studies included in this review were variable, with potential for bias and
confounding, as all the studies were observational. In particular, only a minority of studies accounted for age, an
important confounder of HRQoL. Unclear reporting of the time between occurrence of the vertebral fracture and
assessment of HRQoL may have introduced bias and would tend to move the observed association closer to the
null. The majority of our studies were cross-sectional in design, and this may have introduced bias through
recruitment strategies which may affect generalisability. Lack of representativeness of the control selection in the
case control studies is unlikely to have introduced bias as we limited studies to those that only recruited
osteoporotic people. In addition, a moderate degree of heterogeneity was reported among the included studies,
suggesting our results should be interpreted with some caution. Evidence of publication bias was seen, despite
including non-English studies in this analysis, and is likely to be due to unpublished small studies with negative
results. However, as most included articles scored seven or more out of nine on our methodological quality
indicators, the addition of missing small negative studies is likely to be minimal. In addition, only one study
included men, so generalisability may be affected. Finally, due to manpower constraints, the selection of studies
was not performed by two independent reviewers, as proposed by PRISMA, and this is a weakness of this study.

In conclusion, we present the results of the first meta-analysis of HRQoL in osteoporotic patients with and without
vertebral fractures, and show that physical health status is lower in those with vertebral fractures. This has
important implications for targeting of interventions to improve quality of life in people with vertebral fractures,
as our results demonstrate that vertebral fracture can cause physical limitations regardless of age and pain. In
addition, we highlight important area for future research: age and pain must be accounted for; men are understudied; and research is needed to assess the effect of potential confounders such as smoking and glucocorticoid
use. Further understanding of exactly what physical functioning is impaired in people with osteoporotic vertebral
fracture would allow development of appropriate interventions to improve quality of life.
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FIGURE LEGENDS
Figure 1: Flow diagram based on PRISMA recommendations illustrating the identification and selection of
articles for review.
Figure 2: Forest plots showing the meta-analyses for osteoporotic patients with and without vertebral fracture for
the physical health related quality of life (HRQoL), grouped according to information available on age (A) Differ
in age: cases older, (B) Difference in age not reported, and (C) Cases and controls at the same age. Results are
reported as standardised mean differences (SMD) and 95% confidence intervals (CI).
Figure 3: Forest plot showing the meta-analyses for osteoporotic patients with and without vertebral fracture for
the physical health quality of life (HRQoL) utilizing only those studies that reported no differences in age and
pain in cases and controls. Results are reported as standardised mean differences (SMD) and 95% confidence
intervals (CI).
Figure 4: Forest plots showing the meta-analyses for osteoporotic patients with and without vertebral fracture for
the mental health related quality of life (HRQoL), grouped according to information available on age (A) Differ
in age: cases older, (B) Difference in age not reported, and (C) Cases and controls at the same age. Results are
reported as standardised mean differences (SMD) and 95% confidence intervals (CI).

13

Systematic review: QOL and VF

Table 1: Description of studies that have been included in this systematic review of health-related quality of life (HRQoL) in osteoporotic men and women >50
years of age with and without vertebral fractures (VF).
Vertebral
Results
Additional differences between (VF) and
fracture
Study
Study population
HRQoL tools
*Mean difference
(non-VF) patients
case
(95%CI of difference)
definition
Cross-sectional studies
Primary care centres and hospital
No difference in age, BMI, menopause
Physical function= 8.01
outpatient clinics
SF-36
Salaffi et al. (2007)
time, Education level,
(6.21 to 9.80)
n without VFs = 244
SQ
mini-OQLQ
Italy
but differ in No. of comorbidity
Mental function= 3.35
n with VFs =234
EQ-5D
conditions
(1.73 to 4.97)
mean age= 68.5 ± 7.8
Physical Therapy and
Rehabilitation Polyclinic of
Physical function= No
Yilmaz et al.
Medical
Hospital
Difference between groups not
difference seen
(2008)
files
SF-36
n without VFs = 36
mentioned
Mental function= No
Turkey
examined
n with VFs = 10
difference seen
mean age= 63.2 ± 9.5
A population-based study
Physical function= 4.34
Sanfelix et al.
n without VFs = 168
(1.31 to 7.37)
(2011)
Difference in age
SQ
SF-12
n with VFs = 57
Mental function= No
Spain
mean age= over 50
difference seen
Data from rheumatologist report
Physical function= 6.47
Fechtenbaum et al.
No difference in age, BMI, menopause,
n without VFs = 40
(1.09 to 11.84)
(2005)
peripheral fracture, and anti-osteoporotic
SQ
QUALEFFO
n with VFs = 548
Mental function= No
France
treatment
mean age= 71.6 ± 5.0
difference seen
Outpatient
Physical function= No
De Oliveira et al.
n without VFs = 83
Difference between groups not
difference seen
(2012)
QM
QUALEFFO
n with VFs = 43
mentioned
Mental function= No
Brazil
mean age= 65.7 ± 6.3
difference seen
Primary care
Physical function= 7.40
Romagnoli et al.
n without VFs = 93
Difference between groups not
(2.50 to 12.29)
(2004)
SQ
QUALEFFO
n with VFs = 52
mentioned
Mental function= No
Italy
mean age= 63.7 ± 6.6
difference seen
Alekna et al.
Osteoporosis centres
Physical function= No
No difference in age and height
SQ
QUALEFFO
(2006)
n without VFs = 40
difference seen
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Lithonia
Bianchi et al.
(2005)
Italy
Hakan Nur etal. (2012)
Turkey

Ramírez et al.
(2008)
Mexico

Yoh K et al.
(2005)
Japan

Lombardi et al. (2004)
Brazil
Grażyna et al.
(2010)
Poland
DEMİRDAL et al.
(2010)
Turkey

n with VFs = 40
mean age= 67.4 ± 5.0
Outpatient clinic
n without VFs = 62
n with VFs = 38
mean age= 66.7 ± 8.6
Outpatient clinic
n without VFs = 99
n with VFs = 18
mean age= 60.7 ± 7.5
National Institute of
Rehabilitation and the LAVOS
study sample
n without VFs = 80
n with VFs = 80
mean age= 72 ± 11.0
Outpatient clinic
n without VFs = 19
n with VFs = 39
mean age= 73.07 ± 8.35
Outpatient Clinics
n without VFs = 20
n with VFs = 15
mean age= 67.8 ± 5,3
Outpatients
n without VFs = 67
n with VFs = 18
mean age= 59.9 ± 5.2
Outpatients
n without VFs = 30
n with VFs = 7
mean age= 67.8 ± 8.5

Difference in age and femur BMD

SQ

QUALEFFO

Difference in Age and duration of
menopause

SQ

QUALEFFO

Difference in age

SQ

QUALEFFO
SF36

Difference between groups not
mentioned

Japanese
diagnostic
criteria

No difference in age, height, or
weight, and pain, but differ in kyphosis
angle

SF-36
EQ-5D
JOQOL

QM

SF-36

Difference between groups not
mentioned

SQ

QUALEFFO41
WHOQOL100

No difference in age, and in lumbar T
score

Kleerekoper's
method

SF-36

SQ

QUALEFFO41 EQ-5D

Mental function= No
difference seen
Physical function= 18.90
(11.19 to 26.61)
Mental function= No
difference seen
Physical function= 10.57
(0.61 to 20.53)
Mental function= 11.68
(0.27 to 23.08)
Physical function= 13.03
(8.52 to 17.53)
Mental function= 2.62
(0.59 to 4.60)
Physical function= No
difference seen
Mental function= No
difference seen
Physical function= No
difference seen
Mental function= No
difference seen
Physical function= No
difference seen
Mental function= No
difference seen
Physical function= No
difference seen
Mental function= No
difference seen

Case-control studies
Tadic I et al.
(2012)
Serbia

Medical centres
n without VFs = 50
n with VFs = 50
mean age= 67.4 ± 9.2

No difference in BMI, age of
menopause, Education, but differ in age,
Employment, and Marital status

Baseline data from a RCT

15

Physical function= 18.91
(10.86 to 26.95)
Mental function= 9.70
(3.76 to 15.63)

Systematic review: QOL and VF

Oleksik et al
(2000)
Across seven countries

Medical centres
n without VFs = 302
n with VFs = 449
mean age= 67.75 ± 6.3

No difference in BMI, smoking, and
family history of osteoporosis, but differ
in age, Years postmenopause, and
lumber BMD

SQ, BSQ
and QM.
At least
two
reading

NHP
EQ-5D
QUALEFFO

Physical function= 7.93
(5.87 to 9.98)
Mental function= No
difference seen

*A positive number indicates better QoL in those without vertebral fracture. Numbers are only given if there was statistical evidence of a difference reported between cases and controls
Abbreviations: BMD: bone mass density, BMI: bone mass index, EQ-5D: European Quality of Life-5 Dimensions, JOQOL: Japanese Osteoporosis Quality of Life Questionnaire, OQLQ: Osteoporosis Quality
of Life Questionnaire, QM: Quantitative morphometry, QUALEFFO: Quality of life questionnaire of the European Foundation for Osteoporosis, SF-12: short form-12, SF-36: short form-36, SQ: semiquantitative method, WHOQOL: World Health Organization Quality of Life Instruments, NHP: Nottingham Health Profile.
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