
Copyright © 2023 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.

14 Orthopaedic Nursing • January/February 2023 • Volume 42 • Number 1 © 2023 by National Association of Orthopaedic Nurses

Over the past century, lifestyle changes such as 
reducing cigarette smoking and improved 
healthcare treatment have led to a dramatic 
increase in life expectancy. In 2018, life expec-

tancy in the United States rose for the first time in 4 
years, reaching 78.7 years, compared with a life expec-
tancy of 78.6 years in 2017 (Kochanek et al., 2019). As a 
result of increased life expectancy, the prevalence of 
chronic conditions that primarily affect older individu-
als has increased considerably.

One chronic condition that has increased is osteopo-
rosis. In 2001, the National Institutes of Health 
Consensus Development Panel on Osteoporosis issued 
an agreement on the definition of osteoporosis: 
“Osteoporosis is defined as a skeletal disorder charac-
terized by compromised bone strength predisposing a 
person to an increased risk of fracture” (National 
Institutes of Health Consensus Development Panel on 
Osteoporosis Prevention, Diagnosis, and Therapy, 2001, 
p. 786). Osteoporotic fractures have become common in 
women 55 years and older resulting in increased medi-
cal costs, and increased mortality (Compston et  al., 
2019). According to Sözen et  al. (2017) one in three 
women and one in five men worldwide will have an os-
teoporotic fracture. This incidence of fractures equates 
to a financial medical burden estimated at over 

$41 billion (Hertz & Santy-Tomlinson, 2018). To put os-
teoporosis in perspective, while every eighth woman 
suffers from breast cancer, every third woman sustains 
a fracture due to osteoporosis (Bartl & Bartl, 2016).

The increase in chronic conditions passes on increas-
ing costs to individuals and healthcare systems. 
Sarafrazi et al. (2021) detailed that, in the United States, 
the prevalence of osteoporosis in women increased 
from 14.0% in 2007 to 19.6% in 2018. Burge et al. (2006) 
suggest that, by 2025, the number of annual osteoporo-
tic fractures will increase by more than 48%, to over 3 
million osteoporotic fractures. Williams et al. (2020) re-
ported healthcare costs for individuals in the 12 months 
following fracture are more than $30,000. Anticipated 
osteoporosis costs in the United States are expected to 
continue, rising to more than $90 billion by 2040 (Cox & 
Hooper, 2020).

Although the incidence of osteoporosis is increasing, 
individuals are often unaware of the cause of their frac-
tures. In one healthcare facility in the southern United 
States, among individuals having a ground-level fall 
(GLF) who sustained a fracture, a knowledge gap was 
noted regarding their understanding of the connection 
between osteoporosis and a fragility fracture. 
Hospitalized individuals were unaware that this fragil-
ity fracture meant they had a diagnosis of osteoporosis. 
Even though the orthopaedic surgeon would take care 
of patients’ fractures and discuss their need to see their 
primary physician for osteoporosis care, they still would 
not do so because they did not feel there was a need 
once the fracture was healed. It was discovered that the 
patient would resist follow-up because they did not be-
lieve they had osteoporosis since their primary physi-
cian had not diagnosed them with it before the fall. 
Therefore, they did not fully understand what 
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osteoporosis was, nor the need for osteoporosis care 
(Conley et al., 2019).

The lasting effects of osteoporosis are well-docu-
mented and include loss of mobility, independence, and 
death (Sözen et al., 2017). Osteoporosis is a silent disease 
until it is complicated by fractures that can occur even 
with no trauma at all. Osteoporosis is usually asympto-
matic and often not brought to attention until the indi-
vidual has a fragility fracture as the primary presenta-
tion of this disease (Lorentzon & Cummings, 2015). 
Because there is no outward sign of osteoporosis, indi-
viduals face difficulty in understanding that they have 
the disease. Additionally, patients do not seek prevention 
nor accept treatment recommendations. It was once 
thought osteoporosis or brittle bones were just a part of 
aging. Research now supports patient education to guide 
the prevention and treatment of this disease (Bone 
Health & Osteoporosis Foundation [BHOF], 2022b).

Individuals who have sustained a fracture are often 
unaware of what osteoporosis is, including risk factors, 
and have a knowledge deficit of osteoporosis 
(Giangregorio et al., 2009). Sözen et al. (2017) define a 
fragility fracture as “occurring spontaneously or with 
minimal trauma, usually as a result of a fall from stand-
ing height or less” (p. 48). Hip and vertebral fractures 
resulting from a GLF are considered osteoporotic or fra-
gility fractures. When fractures occur, the individual is 
more likely to be admitted to the hospital for pain con-
trol and treatment. This group of individuals could be 
provided with structured educational interventions and 
treatments for osteoporosis. Since December 2014, the 
American Academy of Orthopedic Surgeons has recog-
nized osteoporosis and bone health in adults as a na-
tional public health issue. However, some physicians 
continue to regard osteoporosis as a normal progres-
sion of aging (American Academy of Orthopedic 
Surgeons, 2014). This is such a problem that less than 
30% of women with osteopenia or osteoporosis are cor-
rectly diagnosed, and less than 15% of those diagnosed 
receive treatment (Bartl & Bartl, 2016).

When referring to bone fractures, secondary preven-
tion describes the methods used to prevent a second 
fracture, known as a fragility fracture (Drew et  al., 
2016). A structured educational intervention is the first 
step in the secondary prevention of fragility fractures. 
Up to one half of all hip fracture patients have already 
sustained a previous fracture, and those who have sus-
tained a fracture are at approximately double the risk of 
sustaining subsequent fractures (Harvey et al., 2017). 
Considering the cost and potential disabilities that indi-
viduals with osteoporosis can face, and that this is not a 
normal part of aging, it is important to improve osteo-
porosis knowledge of those affected.

Specific Aims
This project’s aim was to determine whether a targeted 
educational intervention improves osteoporosis knowl-
edge and self-efficacy. The objective was to develop and 
pilot an osteoporosis educational program. The follow-
ing question guided the project: Does structured educa-
tion improve knowledge of osteoporosis and self-effi-
cacy in hospitalized fragility fracture patients?

Methods
The setting for this evidence-based practice (EBP) pro-
ject was a Level 2 community trauma healthcare facility 
in the southern United States. The hospital is licensed 
for 731 beds. According to the trauma registry at the 
intervention facility, in 2020, there were over 1,300 indi-
viduals older than 60 years admitted for fragility 
fractures, of which 500 sustained a hip fracture. This 
hospital has two orthopaedic floors. One floor is the pri-
mary orthopaedic and trauma floor, and the second is 
an orthopaedic elective floor that takes the overflow of 
orthopaedic trauma individuals. The hospitalized fra-
gility fracture individuals provided an opportunity to 
educate individuals on osteoporosis at a time when 
their osteoporosis was no longer a silent disease. In 
addition, the bone health physician assistant (PA) had 
the ability to consult with the individual while in the 
hospital to educate and encourage them to follow up for 
testing, further education, and treatment.

Project Design

The project design was an EBP project using a pre-/
postintervention with an educational program. The 
tools measured knowledge and self-efficacy. The inter-
vention utilized a bone health PA, who was available to 
consult on Tuesday, Wednesday, and Thursday and pro-
vided consultation and education to the participant, in-
cluding a brochure that was purchased from the BHOF.

PoPulation

The inclusion criteria were individuals 50 years or older 
who were admitted for a fracture of the upper or lower 
extremity, hip or pelvis resulting from a GLF. This in-
cluded surgical and nonsurgical patients. Excluded 
were confused individuals, non-English-speaking indi-
viduals, and hearing-impaired individuals, as the bone 
health PA does not speak American Sign Language and 
is only fluent in English.

MeasureMent MethoDs

This pilot study was designed to evaluate the impact of 
an osteoporosis educational intervention on knowledge 
and self-efficacy in hospitalized individuals. Two valid 
and reliable measurement tools were utilized (Kim 
et al., 1991): the Revised Osteoporosis Knowledge Test 
(ROKT) and the Osteoporosis Self-Efficacy Scale 
(OSES). Permission to use these instruments was 
granted from Dr. Phyllis Gendler. Endicott (2013) uti-
lized both tools in pre- and posttest design to examine 
whether knowledge, health beliefs, and self-efficacy re-
garding osteoporosis changed after osteoporosis-spe-
cific education. The author concluded that osteoporosis 
education did increase knowledge and health beliefs but 
found no significant statistical findings regarding self-
efficacy. Kalkım and Dağhan (2017) utilized the OSES 
as a pre- and postintervention tool with their osteoporo-
sis educational program, which resulted in improved 
perceived health beliefs and self-efficacy.

The ROKT and OSES tools have been tested for va-
lidity and reliability (Gendler et al., 2014; Kim et al., 
1991). The ROKT, developed by Kim et al. (1991) and 
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revised by Gendler et al. in 2011 and 2012, is a 32-item 
tool consisting of multiple-choice questions regarding 
knowledge of facts about osteoporosis as well as the re-
lationship of exercise and dietary intake of calcium to 
osteoporosis prevention. The ROKT has two subscales: 
nutrition (items 1–11 and 18–32) and exercise (items 
1–17 and 30–32). The nutrition and exercise subscales 
both share 14 common items (items 1–11 and 30–32). 
The exercise subscale has scores for exercise ranging 
from 0 to 20 and the nutrition subscale has scores for 
nutrition ranging from 0 to 26. The reliability coeffi-
cients for internal consistency (KR 20) for the ROKT 
were 0.85 for the total scale, 0.83 for the nutrition sub-
scale, and 0.81 for the exercise subscale. This revised 
test was reviewed for reliability and validity and the 
analysis resulted in a Pearson correlation coefficient of 
0.87 (Gendler et al., 2014). In addition, Qi et al. (2014) 
tested the psychometric properties of the ROKT and 
found evidence of internal consistency and a reliability 
score of 0.98.

The OSES has two parts, an exercise scale and a cal-
cium scale. Each part contains six items to measure 
confidence for engaging in exercise and calcium intake, 
respectively. The validity of the OSES was evaluated by 
factor analysis, discriminant function analysis, and reli-
ability coefficients for internal consistency; Cronbach’s 
α was 0.90 (Horan et al., 1998). The Likert scale will 
have a line after each question and “not at all confident” 
to “very confident” should measure exactly 10 cm 
(100 mm). The individual’s score on each item will be 
measured to the nearest millimeter. The range for each 
item is 0 to 100.

iMPleMentation

A PA from a bone health clinic in the community who 
had received training and certification from the BHOF 
in the Fracture Liaison Service (FLS) Model of Care 
educated participants in this project. An FLS is a coor-
dinated model of care, which aims to ensure fracture 
risk assessment and treatment, where appropriate, de-
livered to all individuals with fragility fractures (BHOF, 
2022a). There are numerous resources available on the 
website for healthcare professionals to promote excel-
lence in clinical care in the treatment of osteoporosis.

The project lead ran a daily report of admitted frac-
ture individuals generated in the electric health record 
(EHR) to identify those who met the inclusion criteria 
of being 50 years or older and having a fragility fracture. 
The project lead then completed medical record chart 
reviews of the EHR-generated list and utilized the inclu-
sion and exclusion criteria to confirm the preinterven-
tion sample population. Demographic data were also 
collected that included the following data points: age, 
gender, ethnicity, body mass index (BMI), fracture loca-
tion, tobacco use, alcohol use, history of taking calcium 
supplements, education level, and family history of 
osteoporosis.

Once individuals who met the inclusion criteria were 
identified, the project lead provided the ROKT and 
OSES to the participants and assisted them in complet-
ing the questionnaires. Referrals were made each morn-
ing on Tuesday, Wednesday, and Thursday to the bone 

health PA as to which participants had been included 
and completed their preimplementation questionnaire.

The structured education intervention only occurred 
on Tuesday, Wednesday, and Thursday during the 7 
weeks of implementation and data collection. Once the 
questionnaires were completed, participants received 
targeted education during a 30-minute consultation 
with the bone health PA on the definition of a fragility 
fracture, testing, follow-up at the bone clinic, and smok-
ing and alcohol cessation. The bone health PA provided 
the patient with an osteoporosis educational pamphlet 
purchased from the BHOF, titled “Osteoporosis: What 
You Need to Know,” which contains osteoporosis risk 
factors, calcium and vitamin D recommendations, exer-
cises, bone mineral density testing, and fall prevention 
education. This pamphlet was for the patient and family 
to refer to after the targeted education. After the educa-
tional intervention, participants were again assisted by 
the project lead to complete the ROKT and the OSES 
before discharge.

Data analysis

The IBM Statistical Package for the Social Sciences 
(Version 25) predictive analytics software was used to 
analyze the data. Demographic data were analyzed 
using descriptive statistics, such as frequencies and per-
centages. Additionally, the Wilcoxon signed rank (WSR) 
test was the nonparametric statistical method used to 
identify, assess, and evaluate differences between the 
paired samples of pre- and posttest scores. Significance 
at 95% confidence was assigned when the WSR p value 
was .05 or less.

Results
Twenty-five completed surveys containing the ROKT 
and OSES were obtained from hospitalized fragility 
fracture individuals, 50 years or older, who met the pro-
ject criteria. The ROKT and the OSES were used to eval-
uate osteoporosis knowledge and self-efficacy. The pro-
ject was conducted over a period of 7 weeks.

DeMograPhics

Of the individuals who completed the pre- and post-
questionnaire (N = 25), the mean age was 70 (54–90), 
the mean BMI was 29.46 (17.18–56.26), and the mean 
25-hydroxy vitamin D level was 33.18 (8.7–88.4). 
Educational background was also gathered, and 8% of 
the sample had completed grade school, 36% completed 
high school, 44% completed college, and 12% had ob-
tained a master’s degree. Demographic characteristics 
are listed in Table  1. Demographic characteristics of 
age, BMI, vitamin D level, and fracture location by gen-
der are listed in Table 2. Fracture location consisted of 
hip or pelvis (28%), upper extremity (20%), and lower 
extremity (52%); of all participants, 20% had more than 
one bone fractured as seen in Table 2.

reviseD osteoPorosis KnowleDge test

The WSR test was performed to compare the average 
pre- and postintervention osteoporosis knowledge 
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scores. Normality and uniformity of the distribution of 
ROKT score data points were tested with the 
Kolmogorov–Smirnov tests and found to have normal 
and uniform distributions. The ROKT score was signifi-
cantly higher post-intervention (M = 20.40) compared 
with pre-intervention (M = 12.60) in the WSR paired 
samples test (WSR 324, p = .000) as seen in Table 3.

Table 4 depicts the pre- and postintervention scores 
for osteoporosis knowledge regarding risk factors, nu-
trition intake, and exercise. The preintervention total 
scores ranged from 5 to 23, and the postintervention 
total scores ranged from 5 to 27. The results suggest that 
the osteoporosis educational intervention increased os-
teoporosis knowledge level among the hospitalized 
fragility fracture individuals.

Although 48% (n = 12) of respondents knew that 
being menopausal could increase their chance of get-
ting osteoporosis, only 20% (n = 5) knew that surgical 
removal of the ovaries was also a risk factor for osteopo-
rosis. Fifty-two percent (n = 13) of respondents cor-
rectly identified smoking as a risk factor; however, only 
24% (n = 6) knew that the consumption of two or more 
alcoholic drinks per day could also increase their risk of 
developing osteoporosis. Although 76% (n = 19) of indi-
viduals knew that vitamin D was required for the ab-
sorption of calcium, only 32% (n = 8) knew the recom-
mended daily dose of calcium, and just 28% (n = 7) 
knew the recommended dose of daily vitamin D. Fifty-
two percent (n = 13) correctly recognized aerobic danc-
ing as an acceptable activity to reduce the risk of devel-
oping osteoporosis; however, only 16% (n = 4) knew 
that 30 minutes of exercise at least 5 days a week was 
recommended.

Participants were also able to identify acceptable 
sources of calcium, including cheese 64% (n = 16), sar-
dines 36% (n = 9), broccoli 48% (n = 12), yogurt 68% 
(n = 17), and ice cream 76% (n = 19). Although 68% 
(17) of individuals were aware that osteoporosis could 
be treated with medication, only 24% (6) knew a bone 
density scan could be used to diagnose osteoporosis.

osteoPorosis self-efficacy scale

The OSES score was significantly higher post-interven-
tion (M = 56.2) compared with pre-intervention (M = 
47.5) in the WSR paired samples test (WSR 323, p = 
.037), as seen in the Table 3 comparison. Table 5 is the 
results of the pre- and postintervention self-efficacy 
score for motivation to change exercise and calcium in-
take. The preintervention total OSES range was 17.1 to 
93.7, and the postintervention total range was 43.5 to 
94.1. These results suggest that the osteoporosis educa-
tional intervention increased motivation for change in 

table 2. DeMograPhic characteristics by genDer

Variable
Female Male

M M

Age in years 68.9 77.0

Body mass index 30.1 26.2

Vitamin D level 33.6 30.8

Fracture location n (%) n (%)

Hip or pelvis 6 (28.5) 1 (25)

Upper extremity 5 (23.8) 0

Lower extremity 10 (47.6) 3 (75)

More than one fracture location 5 (23.8) 0

table 3. coMParison of Pre- anD Posttest scores

Comparisons Preintervention Postintervention WSR WSR Significance

Pre- vs. post-ROKT scores 12.6 20.4 324 .000*

Pre- vs. post-OSES scores 47.5 56.2 323 .037*

Note. OSES = Osteoporosis Self-Efficacy Scale; ROKT = Revised Osteoporosis Knowledge Test; WSR = Wilcoxon signed rank paired sam-
ples test statistic.
*Statistically significant at 95% confidence (p < .05).

table 1. DeMograPhic characteristics (n = 25)

Variable n (%)

Education

 Master’s degree 3 (12)

 College degree 11 (44)

 High school diploma 9 (36)

 Completion of grade school 2 (8)

Gender

 Female 21 (84)

 Male 4 (16)

Race

 Black 1 (4)

 Hispanic 1 (4)

 Native American 1 (4)

 White 22 (88)

Tobacco use

 Current/former 14 (56)

 Never 11 (44)

Alcohol use

 Yes 8 (32)

 No 17 (68)

History of calcium use

 Yes 5 (20)

 No 20 (80)

Family history of osteoporosis

 Yes 8 (32)

 No 17 (68)

Total 25 (100)
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exercise and calcium intake as well as self-efficacy 
among the hospitalized fragility fracture individuals.

Discussion
The findings of this project are supported by 
Giangregorio et  al. (2019), who reported individuals 
have a knowledge deficit of osteoporosis and the associ-
ated risk factors. The results of the ROKT from this pro-
ject suggest there is a gap in osteoporosis knowledge in 
hospitalized fragility fracture individuals. The purpose 
of this project was to examine the effect of an educa-
tional intervention on knowledge of osteoporosis and 
self-efficacy. The findings demonstrate a brief educa-
tional session can increase both knowledge regarding 
osteoporosis and self-efficacy. These findings are sup-
ported by previous research from Gai et al. (2019), as 
their results concluded that educational interventions 
significantly increased osteoporosis knowledge and out-
comes. After consultation with the bone health PA, par-
ticipants had significantly higher osteoporosis knowl-
edge scores overall. Self-efficacy pre-intervention had a 
57.2% total confidence level that participants could ad-
here to a diet high in calcium and an exercise program. 
Post-intervention, their total mean confidence level had 
increased to 64.7%. Nurses and other health profession-
als can play a key role in increasing self-efficacy and os-
teoporosis prevention by providing osteoporosis educa-
tion to hospitalized individuals at risk for osteoporosis, 
or to those who have osteoporosis in an effort to prevent 
a secondary fracture. This educational intervention as 
performed by a bone heath PA is supported and recom-
mended in the literature to increase awareness of osteo-
porosis and prevent a secondary fracture as suggested 
by the National Institute of Arthritis and Musculoskeletal 
and Skin Diseases (2019). In the short term, the team 
made a difference in osteoporosis knowledge. It is un-
known whether the increase in osteoporosis knowledge 
and self-efficacy will translate to a change in behavior or 
whether osteoporosis knowledge will be retained in the 
long term.

Limitations
There were several limitations with this project. The 
first is the small sample size (N = 25). Simple fragility 
fracture individuals were seen in the emergency depart-
ment and sent home to follow up with the orthopaedic 
surgeon, and not included in the project. The more 
medically complex fragility fracture individuals are 
those who are admitted and were included in the pro-
ject. There were several individuals who had to be ex-
cluded due to confusion, and some who refused due to 
pain and therefore did not want to be asked 44 ques-
tions. Another limitation was that the time in which the 
project had to be completed was only 7 weeks in the 
summer months. The short time frame of the observa-
tions renders it impossible to control for any of the well-
known effects of seasonal variations upon interven-
tional outcomes. The self-report method used to gather 
data may not be accurate information because it was 
reported by the participant. After the intervention, some 
participants may have responded to items by answering 
with something they believed the project lead wanted to 
hear. Lastly, this project did not standardize the timing 
of the pretest, educational event, and posttest; there-
fore, it took a different amount of time for each 
participant.

Conclusion
This project focused on improving osteoporosis educa-
tion and self-efficacy in hospitalized fragility fracture 
patients 50 years and older. The analysis of data col-
lected from this project supports that a gap in knowl-
edge regarding osteoporosis exists, and that improve-
ment in osteoporosis knowledge and self-efficacy is 
possible. The implementation of this osteoporosis edu-
cational intervention raised awareness in participants 
of osteoporosis risk factors, important preventative nu-
tritional intake, and recommended preventative exer-
cises. This information supports the need for osteoporo-
sis education for hospitalized fragility fracture 
individuals. Further, quality research is needed to best 

table 4. roKt scores

Preintervention Postintervention

Range M SD Range M SD

Risk factors 0–7 3.84 2.21 1–11 7.16 2.66

Nutrition 1–19 10.84 4.67 5–23 17.08 4.25

Exercise 1–11 6.60 3.72 4–20 12.75 3.98

Total score 5–23 12.60 5.51 5–27 20.4 5.52

table 5. osteoPorosis self-efficacy scale

Preintervention Postintervention

Range M SD Range M SD

Exercise 4.4–94.1 47.5 3.72 17.8–93.2 56.2 3.6

Calcium 17.8–93.2 56.2 6.17 45.5–93.9 75.3 4.01

Total 17.1–93.7 47.5 11.18 43.5–94.1 56.2 11.76
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guide the clinician in osteoporosis educational content 
as well as the mode of delivery that results in increased 
knowledge and self-efficacy.
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