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Higher Mortality Rate in Patients with
Vertebral Compression Fractures is due to
Deteriorated Medical Status Prior to the
Fracture Event
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Abstract

Introduction: Vertebral compression fractures (VCF) are the most common low-energy fractures in older people and
are associated with increased mortality. To assess mortality risk in patients suffering from VCF, we conducted a
retrospective observational long-term cohort study. Patients and Methods: The study included 270 patients. 221
patients were treated conservatively, and 49 were treated with vertebroplasty. The study group was compared to a
control group of 1641 random individuals age and sex-matched. Electronic healthcare data extracted included monthly
chronic medications taken regularly 3 months before hospitalisation, analgesics excluded, and date of death. Results:
Patients who suffer from VCF tend to consume more chronic medications. The mean count of chronic medication
prescriptions in the 3 months before hospitalisation was 16.41 (±9.11) in the VCF group and 11.52 (± 7.17) in the control
cohort (P < .0001). In univariate analysis, patients with VCF showed decreased long-term survival (P < .00). However,
when controlled for age, sex, and chronic medications uptake, no significant difference was observed between the groups
in a multivariate model (P = .12). Conclusions: The study demonstrates that VCF as an independent variable has a
marginal effect on mortality. The higher mortality prevalent in these patients is due to the deteriorated health status of
the patients before fracture.
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Introduction

Vertebral compression fractures (VCF) are the most
common low-energy fractures in older people.1 Although
the trauma itself is not usually associated with mortality,
these fractures are associated with loss of sagittal align-
ment and acute and chronic back pain,2,3 leading to general
physical deterioration and impaired quality of life, factors
that have the potential to increase mortality.4

Medical treatment for VCF consists of bed rest, anal-
gesia, and physiotherapy.5 Vertebral augmentation has the
potential to prevent treated vertebrae from further collapse
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and maintain sagittal alignment. The rationale is that
general health status and function go hand in hand and that
post-fracture deterioration can be prevented by returning to
the previous activity level as soon as possible.6 Hence,
preventing the general decline and fracture-related mor-
tality so common in the elderly. Vertebroplasty and ky-
phoplasty are therefore reserved as minimally invasive
options for patients who suffer debilitating back pain.7

However, while the open-label trial VERTOS II (verte-
broplasty vs conservative treatments in acute osteoporotic
vertebral compression fractures II) and the VAPOUR
(vertebroplasty for acute painful osteoporotic fractures -
2016) showed better pain relief following vertebroplasty, a
randomised sham-controlled trial (VERTOS IV)2018
showed no advantage over the sham procedure for pain
management of VCF. These studies focused on pain
management and not long-term outcomes or mortality.8

To assess mortality risk in patients suffering from VCF,
we conducted a retrospective observational long-term
cohort study. We also compared the outcome in patients
undergoing vertebral augmentation by vertebroplasty vs
those treated by conservative management compared to an
age and sex-matched control population.

Patients and Methods

Allocation of patients for the institutional orthopedic da-
tabase was conducted from 2009 to 2016.15,808 patients
treated in the Orthopedics Department were extracted. The
database was mined to identify all patients 85 to 65 years of
age who were treated for a new vertebral fracture. The
records of these patients were manually verified to confirm
the diagnosis of vertebral fracture. We noted whether the
patient was treated conservatively or with vertebroplasty.
The study was approved by the Institution Review Board
of the Lady Davis Carmel Medical Center.

The verified cohorts’ community electronic healthcare
data were extracted, matched, and paired with each pa-
tient’s file. The extracted data included an index of general
well-being and health status (the number of medications
prescribed to the patient within the 3 months prior to
hospitalisation) and date of death, where relevant. Our
study measured the monthly chronic medications taken
regularly, analgesics excluded by patients, and controls as
an approximate measure of their underlying health status.

Excluded from the study were patients with C1-C7
fractures, patients who had sustained multiple trauma at
the time of vertebral fracture, patients with over 1 newly
diagnosed fracture, spinous or lateral process fractures,
other fractures besides osteoporotic vertebral fracture and
presence of intravertebral lesions, and patients with con-
current known malignancies (including multiple mye-
lomas, carcinomas, and sarcomas), We also excluded
patients who underwent spinal surgery other than

vertebroplasty—the study cohort comprised 270 patients
meeting all criteria (Figure 1).

To compare VCF patients with general population, we
extracted a control group of 1641 random individuals in
the same HMO database. These were age and sex-matched
to have similar parameters to the VCF cohort but without
vertebral fracture.

Statistical Analysis

Clinical features between groups were evaluated using
the Chi-square test, ANOVA, or Non-Parametric tests
(Kruskal-Wallis or Mann-Whitney) as appropriate.

Follow-up was calculated from admission until death or
until 31 October 2018. The control group was extracted to
represent patients followed over a similar 10-year period
(February 2008- February 2018).

The results are presented as hazard ratios and their 95%
confidence intervals. Data were analysed using IBM SPSS
v25.0. A 2-sided P value of <.05 was considered statis-
tically significant. Overall survival was evaluated using a
Cox proportional hazard regression model and Log Rank
to compare groups.

Results

Patient Population

Demographic data are given in Table 1. The study cohort
included 270 patients with VCF (63 male, 207 female).
Vertebroplasty was performed in 49 (18.1%) of the VCF
patients, 221 (81.9%) conservatively. Patients managed
conservatively were slightly older than those undergoing
vertebroplasty and those in the control cohort (76.8 ± 5.5
vs 75.8 ± 5.9 and 75.6 ± 5.9 years, P = .024).

The mean count of chronic medication prescriptions in
the 3 months before hospitalisation was 16.41 (±9.11) in
the conservative group, 17.84 (±8 .61) in vertebroplasty
patients, and 11.52 (± 7.17) in the control cohort (P <
.0001). There was no difference between the conservative
and vertebroplasty treated VCF groups (P = .67).

Mortality

By univariate analysis, the vertebroplasty group fared
better with an estimated 96 months survival period vs 85
months. In addition, the vertebroplasty group showed a
reduction of 18% in mortality over 10 years compared to
the conservative treatment group. However, the difference
was not significant (P = .17). When analysing against the
control group, it was shown that the control group survived
significantly better than the conservative treatment group
(P < .00). No significant difference in survival was found
between the vertebroplasty and the control group (P = .78)
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Figure 1. Inclusion and exclusion of the study population.
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(Figure 2). In univariate analysis, differentiating men vs
women, men presented a shorter survival time than women
(P < .00), as shown in Figure 3.

In a multivariate COX regression for mortality by
treatment group the following hazards ratio values were
found- Age HR-1.12 (Cl = 95% 1.10-1.13; <.0001) per
year, Gender HR-1.53 (Cl = 95% 1.31-1.80; <.0001) for

men compared to women, Chronic Medications HR-1.05
(Cl = 95% 1.04-1.06; P < .0001) per prescription drawn
from pharmacy 3 months prior to the fracture event
(Table 2).

Comparing conservative treatment to control groups, there
was no significant trend for highermortality in patients treated
conservatively HR = 1.23 (Cl = 95% .94-1.61; P = .12).

Table 1. Baseline Characteristics of Patients with Vertebral Fractures Conservatively and Surgically Treated and Controls.

Group

P-value

Vertebroplasty Conservative Control

Mean Count Mean Count Mean Count

Total number 49 (2.6%) 221 (11.6%) 1641 (85.9%)
Age (mean ± SD) 75.78 (±5.89) 76.75 (±5.53) 75.6 (±5.89) .024
Gender Male 12 (24.5%) 51 (23.1%) 418 (25.5%)

Female 37 (75.5%) 170 (76.9%) 1223 (74.5%) .74
Medications taken in
3 months before
hospitalization
(mean ± SD)a

17.84 (±8.62) 16.41 (±9.02) 11.52 (±7.17) <.00

aNumbers represent the mean prescriptions drawn from pharmacy 3 months prior to the fracture, analgesics excluded.

Figure 2. Unadjusted Kaplan-Meier survival curve for age, sex-matched cohorts of conservative, vertebroplasty, and control cohorts.
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No difference was found between vertebroplasty and the
control group regarding mortality HR = .99 (Cl = 95% .54-
1.80; P = .97).

Discussion

The main findings of this study were that compared with an
age and sex-matched control group, in univariate analysis,
patients with VCF who were managed conservatively had
decreased long-term survival. However, when controlled
for age, sex, and chronic medications uptake, no significant
difference was observed between the groups in a multi-
variate model. Lau et al9 found a mortality hazard ratio of
1.83 and 1.37 after adjustment for comorbidities, con-
cerning our mortality hazard ratio of 1.66 (1.28-2.15 95%
Cl) and an adjusted mortality hazard ratio of 1.23 (.94-1.61
95% Cl). Both studies show a trend toward increased
mortality following a vertebral compression fracture;
however, we see attenuation of the effect when controlled
for comorbidities. This suggests that deteriorated health
status before the fracture is correlated with increased

mortality and not the fracture itself. Studies on the subject
that do not control for comorbidities find a significant
correlation between a VCF and mortality.10-13 Our study
rejects that assumption.

Women do not seem to present increased mortality
after a fracture as men do. This may be partially due to
the higher life expectancy in women in Israel, an av-
erage of about 4 years.14 However, part of the difference
is correlated to the fracture event since mortality rates in
men treated conservatively were significantly higher
than the men in the control group in a univariate and
multivariate model. We expect men’s generally higher
bone density to be protective, lowering fracture risk. A
fracture that occurs in men likely demands higher en-
ergy than a fracture in women, leaving much of the men
population unharmed after a minor fall, unlike women,
which gives us a higher ratio of women to men who
suffer from VCF.15,16 Because of this, we assume that
the population of men who suffer from a fracture
represents an especially frail group of men who suffer
from low bone density and higher fall probability with

Figure 3. Unadjusted Kaplan-Meier survival curve for male and female age-matched cohorts of control and conservative treatment
cohorts.
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respect to men of the same age. This group of men
shows a stepwise deterioration that results in increased
mortality.

Comparing interventional with conservative therapy,
the data are less transparent since studies are observational.
McDonald et al compared 524 patients treated with ver-
tebroplasty to 589 patients managed conservatively over 8
years.17 They found no difference in mortality between
groups and showed that vertebroplasty recipients retained
higher mortality after the procedure. Another group from
Albany (Kurra et al) showed no difference in survival
effect in patients with a vertebral compression fracture
treated by kyphoplasty, as opposed to patients treated
conservatively.18 Edidin et al reported on the Medicare
data set (2005-2008) of 858,978 VCF patients, comparing
operated and conservatively treated VCF. The study
concluded that patients in the operated cohort had a higher
adjusted survival rate of 60.8% compared to 50.0% for
individuals in the non-operated cohort at 4 years of follow-
up, adjusted for comorbidities by the Charlson comorbidity
index [hazard ratio (HR) = .63, P < .001].19,20 The con-
clusion is further emphasised by the fact that although a

significant component of asymptomatic patients comprises
the conservatively treated group, surgically treated cohort
which presents symptoms demonstrates lower mortality
rates. It is possible that other studies would concur if they
had included a larger patient cohort. The main argument
against invasive vertebroplasty and kyphoplasty as a
treatment is the lack of evidence of an analgesic effect.
Since conservative treatment is usually satisfactory after a
few months, there is a lack of need for operative measures
for pain management. While focusing on mortality, our
study doesn’t have sufficient power to reach the same
conclusions. However, the need for a larger cohort to gain
sufficient significance suggests that the number needed to
treat to achieve a mortality reduction is high, questioning
the procedure’s effectiveness in that regard.

Relation to Underlying Patient
Health Status

Patients with VCF were receiving, in the months pre-
ceding the fracture, some 50%more chronic medications
than the control cohort, with no difference between VCF

Table 2. Proportional Cox Regression Models for 10 years Mortality.

Univariable Model

P-value

Multivariable Model

Mortality

no = 1173 Yes = 738 H.R 95%CI H.R 95%CI P-value

Variables
Group, n (%)
Vertebroplasty 38 (3.2) 11 (1.5) 1.09 .60, 1.97 .79 .99 .54, 1.80 .97
Conservative 155 (13.2) 66 (9.0) 1.66 1.28, 2.15 <.0001 1.23 .94, 1.61 .12
Control 980 (83.5) 661 (89.5) Ref Ref

Gender
Male 246 (51.0) 927 (64.8) 1.57 1.34, 1.83 <.0001 1.53 1.31, 1.80 <.0001
Female 235 (49.0) 503 (35.2) Ref Ref

Age, mean ±Std 74.02 ± 5.64 78.46 ± 5.12 1.13 1.11, 1.15 <.0001 1.12 1.10, 1.13 <.0001
Chronic medication past 3 months,

mean ±Stda
10.89 ± 6.91 14.41 ± 8.27 1.06 1.05, 1.07 <.0001 1.05 1.04, 1.06 <.0001

Stratification
Male N = 246 N = 235
Group, n (%)
Vertebroplasty 9 (3.7) 3 (1.3) 1.34 .43, 4.22 .62 1.12b .35, 3.60 .85
Conservative 27 (11.0) 24 (10.2) 2.30 1.50, 3.56 .0002 2.16b 1.38, 3.38 .001
Control 210 (85.4) 208 (88.5) Ref Ref

Female N = 927 N = 503
Group, n (%)
Vertebroplasty 29 (3.1) 8 (1.6) 1.07 .53, 2.15 .85 .92b .54, 1.85 .81
Conservative 128 (13.8) 42 (8.3) 1.51 1.09, 2.08 .013 .99b .71, 1.38 .95
Control 770 (83.1) 453 (90.1) Ref Ref

95% CI = 95% confidence interval.
aNumbers represent the mean prescriptions drawn from pharmacy 3 months prior to the fracture, analgesics excluded.
bAdjusted to age and Chronic medication past 3 months.
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patients treated conservatively and those undergoing
vertebroplasty. However indirect, in a study based on
electronic health records, medication prescription data
may be a reasonable method to gauge comorbidity and
underlying patient health than other electronic health
care references. The increased medication use in VCF
patients may imply that decreased health status may be a
risk factor for VCF. Falls in the elderly population are
the basis for increased risk of traumatic fracture, and
most authors find an association with the increased use
of medications.21-25 Medications such as benzodiaze-
pines, psychoactive drugs, vasodilators, diuretics, or
adrenergic receptor blockers increase the risk of falls
and, are expected to be in increased consumption in the
study population.21 Kado et al conducted a prospective
study on 9575 women demonstrating that women who
suffer from osteoporotic vertebral fracture were more
likely to have poor health status.26 Their study was
cross-sectional rather than adjusted for age and gender,
as in the present study.

We expected malignancies to be in higher frequency
with patients suffering from vertebral fractures relative to
the general population, which raises the expected mortality
due to the malignancy rather than the fracture itself.27

Thus, to focus on mortality due to VCF, we excluded
patients diagnosed with concurrent malignancy at the time
of hospitalisation or those investigated for malignancy
during their hospital stay.

Since sagittal spinal misalignment is a predictive
factor for chronic pain, we expected more of it with
more severe fracture patterns. However, available
diagnostic and procedure codes in the record system
did not allow for the characterisation of fractures.
Although more severe fracture patterns may be asso-
ciated with more significant trauma, we could not
consider its impact on mortality. Moreover, the study
did not include radiographic follow-up on patients, so
the degree of sagittal misalignment could not be
considered.

Potential Limitations of the Study

This was a single-centre retrospective cohort study.
However, the study included patients mined from a rela-
tively large database of over 15,000 consecutive ortho-
paedic patients treated for over10 years and matched to age
and gender controlled group of over 1500 patients. Clinical
selection bias may have influenced the findings. A slight
age difference was noted between patients managed
conservatively and those treated by vertebroplasty, and
other unknown confounders may have influenced treat-
ment selection. On the other hand, chronic medication
usage was similar at the time of VCF in the conservative
and vertebroplasty groups, suggesting a comparable level

of health. A slight significant difference was noted between
conservative and control groups’ ages after allocation of
the control group. This is probably due to the usage of a
large control cohort, and we don’t see the difference
between the groups as clinically significant. It should be
noted that this work includes patients with clinically
manifested VCF only. We acknowledge that about two-
thirds of vertebral fractures don’t present acutely.28

However, we assume that patients admitted due to
their pain present with a more severe fracture and
should manifest a poorer prognosis with respect to
patients who are not. Since our work suggests non-
inferiority of conservative management in this group,
we assume the same for patients who suffer from a less
severe fracture.

Electronic medical records were used to estimate un-
derlying patient health status. We adjusted for general
health status by the number of medications drawn from
pharmacies, analgesics excluded. We refrained from using
the Charlson comorbidity index since it would rely on the
ICD-9-CM coding reference documented by the family
physician. Considering the differing recording habits of
medical practitioners, we expected this variable to be less
reliable than the number of medications drawn from
pharmacies. A similar method was explored by Häppölä
et al who demonstrated that, when used alone, a data-
driven medication score performs similarly to a classic
comorbidity index in predicting 10 year mortality in the
general ageing population.28 Because of the plethora of
available drugs and generics, we could not identify
medications that may lower or increase the risk of oste-
oporosis. Medications such as bisphosphonate s, gluco-
corticoids, proton pump inhibitors, and selective serotonin
receptor inhibitors adjust fracture risk and may confound
the data.29

In Summary

The current study demonstrates that, in women, VCF has a
marginal effect on mortality, which is associated with
deteriorated health prior to the fracture event. In men,
however, the effect on mortality is significant.30

Regarding pain, there is a controversy over treat-
ments such as vertebroplasty and kyphoplasty due to the
lack of consensus over evidence of an analgesic effect.
Conservative treatment might not demonstrate adequate
results. However, the lack of solid evidence precludes
recommending an operative option. On the other hand,
Concerning mortality, our study shows that conserva-
tive treatment is adequate since cohorts who didn’t
suffer from VCF demonstrate a similar mortality trend.
Vertebroplasty wasn’t proven as a viable treatment
because of that reason. Our study indicates that VCF is
not a life-altering event.

Zohar et al. 7



Clinical Implications

This real-world cohort study suggests that patients with
VCF have reduced life expectancy due to deteriorated
health prior to the fracture event.
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