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ABSTRACT

Background: The purpose of this study is to evaluate the knowledge and attitudes on osteoporosis among first-

time spine surgery patients.
Methods: An electronic survey consisting of demographics, prior experience with osteoporosis, and the Facts on

Osteoporosis Quiz (FOOQ) was sent via email to first-time spine surgery patients. Patients were then randomized into 2

groups: 1 received a brief osteoporosis information packet prior to beginning the FOOQ, and 1 proceeded directly to the
survey.

Results: A total of 63 patients who participated in this study, 29 in the information packet group and 34 in the
non–information packet group, completed the survey. The mean FOOQ scores for the information packet patients was

16.37 (6 2.35) and for the non–information packet patients was 15.62 (6 2.87), with a P value of .12. There were no
statistically significant differences between the 2 groups in terms of patient demographics or prior experience with
osteoporosis. The information packet group trended to higher interest with a P value of .068.

Conclusions: Our study demonstrates high FOOQ scores among all first-time spine patients as compared to
historical scores in general at-risk populations. No statistical differences between FOOQ scores were noted between the
group that received the information packet and the control group. This study demonstrates that patients new to spine

care have a good understanding of osteoporosis and are thus willing to participate in osteoporosis treatment as part of
their spine care.
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INTRODUCTION

Surgical interventions on the spine are among the

most common orthopedic procedures being per-

formed in the United States, with more than

250 000 spinal fusions done each year.1 Studies

have shown that among patients undergoing lumbar

spinal fusions, 51.3% of women and 14.5% of men

also have osteoporosis.2 Spinal fusion surgery

involves instrumentation into bone as well as
incorporation of bone grafts into existing bone

tissue, and, as such, low bone mineral density is

related to poorer outcomes.3–7

Patients with osteoporosis undergoing spinal

instrumentation are at higher risk for complica-

tions, including vertebral fractures, pedicle frac-

tures, pseudarthrosis, proximal junctional

kyphosis, and loosening of pedicle screws.3–7

Patients with poor bone quality have been noted
to have higher rates of early complications

following instrumentation, with Dewald and Stan-

ley3 noting in 2006 a 13% rate of compression or
pedicle screw fractures in osteoporotic patients
requiring surgical revision in a single-center
cohort. This same cohort also had increased rates
of late surgical complications, including higher
rates of pseudarthrosis and pedicle screw loosen-
ing.7 The risk of pedicle screw loosening has also
been evaluated in cadaveric models and was
shown to be strongly correlated with bone mineral
density.4

While the effects of poor bone quality on spinal
instrumentation outcomes is well documented,
current consensus regarding the perioperative
treatment of osteoporosis for spinal fusion patients
continues to evolve. Initial studies have noted
faster and higher rates of bone union in patients
treated with osteoporotic regimens; postsurgical
treatment with recombinant human parathyroid
hormone in particular continues to attract investi-
gative attention. Initial studies in animal spinal
fusion models demonstrated increased bone re-
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modeling and improved microstructural parame-
ters in rabbits and rats undergoing postsurgical
treatment with teriparatide.5,7 One recent study has
shown that teriparatide treatment after lumbar
spinal fusion in postmenopausal women with
osteoporosis results in lower rates of pedicle screw
loosening (7%–13% as compared to 15%–25% in
the bisphosphonate group), suggesting that treat-
ing osteoporosis in the postsurgical setting results
in superior outcomes.6

As such, osteoporosis and perioperative treat-
ment have important implications for spine surgery
outcomes and should be an important consideration
for any patient desiring spinal fusion surgery.
Additionally, osteoporosis incidence continues to
grow as life expectancy increases; current estimates
report that over 10 million US adults over the age of
50 suffer from osteoporosis, with an expected
increase to 14 million by 2020.8 However, despite
increasing incidence, osteoporosis remains an un-
dertreated condition with only 20% of patients with
hip or fragility fractures receiving medication for
osteoporosis.9

Our study aimed to evaluate the level of
knowledge of osteoporosis among patients present-
ing to spine clinic for initial surgical evaluation.
Given the high incidence of osteoporosis and the
potentially pivotal role an orthopedic surgeon can
play in initiating osteoporosis treatment, it is
important to understand the baseline knowledge
on osteoporosis of the typical first-time spine
patient. Evaluating patient osteoporosis knowledge
will allow us to better understand whether patients
need further education regarding osteoporosis and
possibly what the best setting might be for this
education. It is also important from a surgical
perspective for patients to specifically understand
that low bone mineral density may be associated
with poorer surgical outcomes.

We also aimed to evaluate the use of a simple
information packet, published by the International
Foundation for Osteoporosis, in improving osteo-
porosis-related knowledge among participants.
Such an instrument could present a cost-effective,
easily reproducible method to help orthopedic
providers improve patient knowledge regarding
osteoporosis.

MATERIALS AND METHODS

After obtaining institutional review board ap-
proval, this study surveyed patients visiting an

orthopedic spine surgeon for the first time in a
large multiprovider academic spine hospital. First-
time patients were asked by their spine surgeons if
they would be interested in taking a survey about
osteoporosis. Survey links were then emailed to
patients. As an incentive to participate, all survey
respondents were offered a $10 electronic gift card
in exchange for their participation. By clicking on
the link, patients were able to complete the survey
on an Internet-enabled device of their choosing.
Our survey included detailed patient demographic
data, prior experience with osteoporosis, and
interest in pursuing osteoporosis treatment. After
the survey, the patients took the Facts on
Osteoporosis Quiz (FOOQ) to assess their knowl-
edge of osteoporosis.

The FOOQ is a validated survey instrument used
to evaluate patients’ knowledge of osteoporosis. The
quiz consists of 20 true-or-false questions concern-
ing osteoporosis epidemiology, risk factors, preven-
tion, and treatment. The FOOQ was first developed
in 199810 and has been continually updated to reflect
current National Institutes of Health consensus
statements on the scientific evidence regarding
osteoporosis.11

Patients who elected to participate were ran-
domly divided into 2 groups. The first group
underwent patient education intervention prior to
taking the survey and the FOOQ. The patient was
provided with an information packet with simple
information about osteoporosis and how it can
affect their health. The information packet con-
sisted of images and illustration published by the
International Osteoporosis Foundation and pro-
vided basic information about bone health and
osteoporosis (Supplemental Appendix). Approval
to use the information packet was obtained by
from the International Osteoporosis Foundation.
The packet was embedded into the survey and
accessible on any Internet-enabled device, includ-
ing smartphones, tablets, and computers. Patients
were free to peruse the packet as long as they felt
necessary. They were then directed to the survey
and then the FOOQ. The nonintervention group of
patients were not given the information packet.
They were directed to the survey immediately and
then the FOOQ. All data were downloaded to our
institutional secured and encrypted network for
further analysis. A power analysis was performed
to determine the total number patients needed to
enroll in this study.
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Statistical Methods

The data were analyzed using SPSS. The educa-
tion intervention group was compared to the
nonintervention group using a one-tailed, hetero-
tastic t test with a statistical significance of 0.05.

RESULTS

A total of 63 patients who participated in this
study, 29 respondents in the intervention group
(received the osteoporosis information packet) and
34 in the nonintervention group (did not receive the
osteoporosis information packet), completed the
survey. Patient demographics of both groups are
summarized in Table 1. The average age of the
patients was 54.35, and there were 33 women and 39
men who participated. This patient population
consisted of a large proportion of Caucasian
(87.5%, n ¼ 63), married (65.3%, n ¼ 47), and
those with a college or advanced degree (82.0%, n¼
59). The majority of patients were seeking consul-
tation for lower back/lumbar spine issues (51%, n¼
37). There were no statistically significant demo-
graphic differences between the intervention and
nonintervention groups.

Patients were also asked a series of questions
related to their own osteoporosis health, and these
results are summarized in Table 2. This patient

population had minimal prior experience with
osteoporosis treatment. The majority of patients
had never been treated clinically for osteoporosis as
follows: 70.8% (n ¼ 51) of patients had never been
diagnosed with osteoporosis, 81.9% (n ¼ 59) of
patients had never been diagnosed with a vertebral
compression fracture, and 79.2% (n ¼ 57) of
patients had never seen a doctor who specializes in
osteoporosis. There were no statistically significant
differences between the intervention and noninter-
vention groups in the areas of prior osteoporosis
treatment.

Patients who elected to participate were random-
ly divided into two groups, as shown in Figure 1.
Additionally, patients were surveyed about their
willingness to see an osteoporosis specialist. The

Table 1. Patient characteristics.

No

Packet, % n

Packet,

% n

P
Value

Age, y 54.36 40 54.34 32 .997
Gender .428
Male 50.00 20 40.63 13
Female 50.00 20 59.38 19

Race/ethnicity .505
White 87.50 35 87.5 28
Black or African American 5.00 2 0.00 0
Asian 5.00 2 3.12 1
Other 2.50 1 9.38 3

Education .814
No high school degree 0.00 0 0.00 0
High school graduate 0.00 0 3.13 1
Some college 12.50 5 12.50 4
Associate’s degree 5.00 2 3.13 1
Bachelor’s degree 27.50 11 31.25 10
Advanced degree 55.00 22 50.00 16

Marital status .349
Single 30.00 12 21.88 7
Married 57.50 23 75.00 24
Widowed 2.50 1 0.00 0
Divorced 10.00 4 3.13 1

Reason for seeing spine surgeon .556
Scoliosis/deformity 12.82 5 25.00 8
Cervical issues 20.51 8 21.88 7
Lumbar/low back problems 56.41 22 46.88 15
Other 10.26 4 6.25 2

Table 2. Patient prior experience with osteoporosis.

No

Packet, % n

Packet,

% n

P
Value

Does anyone in your family have a history of osteoporosis? .515
Yes 37.50 15 34.38 11
No 40.00 16 31.25 10
Unsure 22.50 9 34.38 11

Have you ever been diagnosed with osteoporosis? .200
Yes 27.50 11 15.63 5
No 62.50 25 81.25 26
Unsure 10.00 4 3.13 1

How many years has it been since your diagnosis of osteoporosis?
0 to 3 y 40.00 4 60.00 3
3 to 5 y 20.00 2 0.00 0
5þ y 40.00 4 40.00 2

Have you ever been diagnosed with a compression fracture? .881
Yes 10.26 4 12.90 4
No 84.62 33 83.87 26
Unsure 5.13 2 3.23 1

Do you currently take osteoporosis medications? .470
Yes 23.08 9 16.13 5
No 76.92 30 83.87 26
Unsure 0.00 0 0.00 0

Which osteoporosis medications do you take
Fosamax (Alendronate) 12.50 1 20.00 1
Boniva (Ibandronate) 0.00 0 20.00 1
Actonel (Risedronate) 0.00 0 0.00 0
Prolia (Denosumab) 37.50 3 0.00 0
Forteo (Teriparatide) 0.00 0 60.00 3
Other 50.00 4 20.00 1

Have you previously taken medication to treat or prevent
osteoporosis?

.709

Yes 12.50 5 9.68 3
No 87.50 35 90.32 28
Unsure 0.00 0 0.00 0

Which osteoporosis medication did you previously take?
Fosamax (Alendronate) 20.00 1 66.67 2
Boniva (Ibandronate) 40.00 2 0.00 0
Actonel (Risedronate) 20.00 1 33.33 1
Prolia (Denosumab) 0.00 0 33.33 1
Forteo (Teriparatide) 20.00 1 0.00 0
Other 60.00 3 0.00 0

Have you ever seen a doctor who specializes in osteoporosis? .266
Yes 10.81 4 12.90 4
No 81.08 30 87.10 27
Unsure 8.11 3 0.00 0
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results are summarized in Table 3. Despite most of

these patients having no prior experience with

osteoporosis, 59.7% (n ¼ 43) were either interested

in or open to the idea of seeing an osteoporosis

specialist, and 61.1% (n¼ 44) felt that there may be

a benefit from seeing an osteoporosis specialist.

There were no statistically significant differences in

the response to these questions between the inter-

vention group and the nonintervention group.

The average FOOQ scores for the information

packet and non–information packet groups were

evaluated. The mean FOOQ score for the patients

who were given the information packet prior to

answering the survey was 16.37 (6 2.35), or a score

of 82%. The mean FOOQ score for patients who

did not receive the information packet was 15.62

(6 2.87), or a score of 78%. This score difference

was not statistically significant with a P value of .12.

These results are summarized in Table 4 and Figure

2.

DISCUSSION

With increasing utilization of spine surgery by

older patients with osteoporosis, the need to

understand the typical spine patient’s knowledge

of osteoporosis becomes increasingly important,

particularly in the quest to improve and optimize

spine surgery outcomes.

Prior studies using the FOOQ to evaluate patient
knowledge of osteoporosis have reported lower
scores than we saw among both groups surveyed
in our analysis. A 1998 study of 247 women found a
mean FOOQ score of 64%, significantly higher than
the 78% reported for our control group and 82%
for the group given the information packet.12 With
over 80% of all respondents having a bachelor’s
degree or higher, it could be assumed that the higher
FOOQ scores in our study are due to a high patient
educational level. Initial studies utilizing the FOOQ
demonstrated minimal correlation between years of
educational attainment and osteoporosis knowl-
edge.10,11 Instead, the only factor associated with
increased FOOQ scores was prior exposure to
osteoporosis knowledge materials or teaching. Since
the time of these initial studies, considerable public
and community health resources have been allocat-
ed with the explicit goal of improving osteoporosis
knowledge, particularly among at-risk groups, such

Table 3. Patient interest in seeing an osteoporosis specialist.

Packet,

% n

No

Packet, % n

P
Value

Would you be interested in seeing an osteoporosis specialist? .068
Definitely yes 17.95 7 9.68 3
Probably yes 20.51 8 9.68 3
Might or might not 30.77 12 32.26 10
Probably not 20.51 8 29.03 9
Definitely not 10.26 4 19.35 6

Do you think you could benefit from seeing an osteoporosis
specialist?

.124

Definitely yes 12.82 5 3.23 1
Probably yes 25.64 10 19.35 6
Might or might not 30.77 12 32.26 10
Probably not 20.51 8 32.26 10
Definitely not 10.26 4 12.90 4

Table 4. Facts on Osteoporosis Quiz scores.

n Mean SD Variance

Confidence

Interval P Value

With packet 29 16.38 2.35 5.53 15.48–17.27 .12
Without packet 34 15.62 2.87 8.24 14.62–16.62

Figure 1. Study design flowchart. This flowchart demonstrates patient

randomization into information packet or no information packet prior to

receiving the Facts on Osteoporosis Quiz.

Figure 2. Facts on Osteoporosis Quiz scores. This chart demonstrates the

mean score on the Facts on Osteoporosis Quiz for the information packet and

non–information packet patient groups. The bar represents the standard

deviation for the mean score.
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as postmenopausal women.13,14 We posit that it is
possible that general public knowledge of osteopo-
rosis has increased since the original publication of
the FOOQ instrument. As such, the current level of
osteoporosis knowledge in the general population is
higher.

Additionally, there are no studies that have
established osteoporosis knowledge among spine
surgery patients in particular. Spine surgeons are
often secondary or tertiary care providers. It is likely
that patients coming to see a spine surgeon for the
first time have already consulted a general physician
and possibly a general orthopedic surgeon. Each of
these prior visits provides the opportunity for
osteoporosis education, and by the time they see a
spine surgeon, the typical patient has had some
exposure to osteoporosis education.

Our study did not find a statistically significant
difference in FOOQ scores between those patients
who received the educational pamphlet and those
who did not. Our initial hypothesis was that a brief
subject-based intervention would result in higher
FOOQ scores. Our sample size was based on a
power analysis, but there is a small chance that a
larger sample size would have shown a difference in
FOOQ scores between the study groups.

One limitation of the study was the design of the
educational information packet. Patients were
allowed to spend as much time as they chose with
the brief information packet; time stamps indicate
that, on average, over 80% of patients spent less
than 5 minutes on the survey in total. This indicates
that patients skimmed through the information
packet. Beyond this, patients were given only one
opportunity to browse the information packet. As
such, they were not exposed to educational infor-
mation on multiple occasions, as might have been
preferred in a study of longer duration. While an
information packet provides an easy, highly repro-
ducible, and very cheaply distributable method of
increasing osteoporosis knowledge, lack of patient
engagement with the packet likely limited the
educational impact. Prior studies have shown that
education leaflets have a limited efficacy.15

CONCLUSION

In summary, this study provides a more detailed
look into the knowledge and attitudes patients have
about osteoporosis when consulting a spine surgeon
for the first time. Patients in our samples showed
higher-than-average FOOQ scores and were willing

and open to see osteoporosis specialists should they
require such care. While the information packet
intervention did not result in statistically significant
differences in osteoporosis knowledge in both
groups, our results demonstrate the high level of
knowledge that spine surgery patients have regard-
ing osteoporosis. This demonstrates that discussing
osteoporosis treatment as part of the spine treat-
ment is a reasonable task for spine surgeons.
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