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Abstract
Purpose/Objective: Osteoporosis is a diagnostic and treatment dilemma because it is a silent disease to the patient or physician 
until a fragility fracture occurs. Once osteoporotic fracture occurs osteoporosis becomes a silent killer if not recognized and treated, 
as many patients will develop additional fractures that lead to increased cost to the healthcare system, morbidity, and mortality. Os-
teoporosis is a diagnostic dilemma because even after an osteoporotic fracture occurs the diagnosis and treatment remain alarmingly 
low with decreasing rates of treatment over the years. Rural settings with decreased access to healthcare and specialists as well as 
multiple co-morbidities these patients have in addition to their age, frailty, difficulty mobilizing, and complications occurring with 
a hip fracture make diagnosis and treatment even more difficult in rural outpatient clinics. Osteoporosis is a complex disease with 
many underlying etiologies and requires a team approach with multiple specialists including primary care physicians, endocrino-
logists, rheumatologists, gastroenterologists, orthopedic surgeons, and other specialists to treat. Although these specialties are often 
absent in a rural setting, if needed, referral can be made to a tertiary care setting once treatment is initiated, as it often takes months 
for access.

Methods: A retrospective study was performed using a single orthopedic practice cohort of all hip fractures from fall-from-stan-
ding-height treated by surgeons of the group from 2013-2022 from 4 rural hospitals. Treatment initiation rates in a rural setting of 
patients with hip fractures despite primary care requesting to diagnose and treat for osteoporosis remained very low. 

Results: Initiation treatment rates for osteoporotic hip fractures were low (3.8%) despite primary care requesting to treat these 
individuals. Treatment rate doubled when the patient was given the diagnosis of osteoporosis and nearly tripled when dual x-ray 
absorptiometry (DXA) was ordered.

Conclusions: Initiation and individualization of treatment for osteoporosis were twice as likely when the patient was labeled with 
osteoporosis in the medical record and nearly tripled when the diagnosis was substantiated by dual x-ray absorptiometry (DXA) 
which also served as a baseline reference for treatment.

Our team has already implemented changes collaborating with health systems and entering a co-management with 2 of the 4 
hospitals that expressed interest in our region to ensure every hip fracture over the age of 50 from a fall-from-standing-height rece-
ives a diagnosis and treatment at the time of hospital admission for osteoporotic hip fractures. Future studies will compare rates of 
diagnosis and treatment with this team-based hospital system approach.

Level of Evidence: Level III.
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Introduction
Osteoporosis is a diagnostic and treatment dilemma for physi-

cians as it is a silent disease often ongoing for years until a fragil-
ity fracture occurs. Osteoporosis is a disease resulting in signifi-
cant bone loss and reduced strength. Osteoporosis has no clinical 
manifestations until there is a fracture and affects people all over 
the world [12,21]. According to the International Osteoporosis 
Foundation, 1 in 3 women and 1 in 5 men will experience an os-
teoporotic fracture in their lifetime worldwide. All osteoporotic 
fractures increase morbidity, the risk of another fracture, and mor-
tality [16]. The mortality rate for hip fractures is highest in the first 
year after hip fracture, ranging from 20-40% [10]. Hip fractures 
are the most serious outcome of osteoporosis, and the frequency 
of hip fractures is increasing by 1-3% per year in most areas of the 
world [5]. Early diagnosis and treatment after the initial present-
ing osteoporotic fracture is of paramount importance to minimize 
cost to the healthcare system, additional fractures, complications, 
and death.

Osteoporosis is a diagnostic and treatment dilemma not only 
because it is silent before a fracture occurs, but even after an osteo-
porotic fracture occurs, many of these patients are not diagnosed. 
Medical providers, especially in rural communities with limited 
resources and subspecialists, are often focused on treating the 
more acute comorbidities [17] these patients have, but also the 
multiple complications that occur with the incident fracture such 
as constipation, stroke, and pneumonia [15]. David., et al. [6] found 
that the prevalence of osteoporosis was not only increased with 
comorbidities, but the osteoporosis severity was increased by con-
founding comorbid conditions with autoimmune diseases, such as 
inflammatory bowel and joint diseases with or without glucocor-
ticoid therapy, breast cancer, prostate cancer with chemotherapy 
or hormone therapy, diabetes (chiefly type 1), and celiac disease. A 
prospective cohort study by Ensurd., et al. [8] found women over 
80 have a 5-year hip fracture probability that is over 3-fold high-
er among women with osteoporosis, especially in women with a 
greater number of comorbidities or poorer prognosis, compared 
to women without osteoporosis but at high fracture risk. More 
comorbidities increase the likelihood of osteoporotic hip fracture 
and death [8] and hence it is especially important to diagnose 
these patients when presenting with an osteoporotic fracture.

Although osteoporosis can be diagnosed based on low trauma 
hip fracture regardless of BMD [20], it is our opinion that in a rural 

setting, initiation and individualization of treatment will be more 
likely if additional workup with BMD testing, preferably dual x-ray 
absorptiometry (DXA), is performed which also serves as a base-
line reference for treatment. We recommend a more aggressive, 
team approach to the diagnostic and treatment dilemma of osteo-
porotic hip fractures with the ordering of a DXA while the patient is 
hospitalized so the clinician can review results, initiate appropriate 
treatment, and monitoring from baseline can begin.

Methods
A retrospective study was performed using a single orthopedic 

practice cohort of all hip fractures from fall-from-standing-height 
treated by surgeons of the group from 2013-2022.A retrospective 
cohort of 801 patients was retrieved through Athenahealth elec-
tronic health record software (Watertown, MA,USA) with the fol-
lowing filters applied to the analytics report: active visit (not can-
celed or voided), service date equal or greater than 01/01/2013, 
and current procedural terminology code 27230, 27232, 27235, 
27236, 27238, 27240, 27244, 27245, 27246, 27248, 27254, 27267, 
27268, 27269. Locations of care included four rural hospitals in 
Northwest Ohio. The records analyzed were limited to include 
hip fractures with fall-from-standing-height to capture postmeno-
pausal women and men at risk due to age and secondary osteopo-
rosis. Records matching these terms were analyzed to determine 
the percentage of the patient population that had been diagnosed 
with either osteopenia or osteoporosis along with the percentage 
that was receiving treatment for the diagnosis of osteopenia or os-
teoporosis within 1 year of fracture or until death. Both patients 
with prior use of osteoporosis medications before hip fracture and 
those never treated for osteopenia or osteoporosis were included. 
Both hospital records and office records were reviewed to mini-
mize missing data. Although we meticulously searched through lo-
cal hospital and office records as well as asked patients if they had 
a bone density during their follow-up, it is possible that a diagnosis 
or bone density was performed at an outlying hospital or facility, 
and we did not receive the results and/or the patient did not recall 
(recall bias).

Patients already diagnosed or treated for osteopenia or osteo-
porosis were subtracted from the total hip fracture cohort to de-
termine rates of new diagnosis and treatment for the population. 
The institutional review board of Northwest Ohio Orthopedics and 
Sports Medicine approved this study protocol and review. Patient 
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consent was waived because the data used in this study were fully.
Results

An age-specific search of all hip fractures between 2013-2022 
established a retrospective cohort of 801 patients with fall-from-
standing-height, 585 of which were women and 216 were men. 
The patient’s age when the hip fracture occurred ranged from 50 
to 102 years old. The average age of the patient was 79 years old. 
The number of patients with greater than 3 comorbidities was 

over 80%, indicating a complicated patient population (Table 1).
70 of the 801 (8.7%) patients had a preexisting diagnosis 

of osteoporosis/osteopenia prior to hip fracture. Only 28/731 
(3.8%) of at-risk patients had a diagnosis of osteoporosis after 
hip fracture in a rural setting where the primary care physicians 
requested to diagnose and treat for osteoporosis. Although only 
189/731(25.9%) of at-risk patients with osteoporotic hip fracture 
were treated, once diagnosed with osteoporosis 15/28 (53.5%) of 
patients with a hip fracture were treated. The initiation percentage 
of treatment increased to 6/9(66.7%) when the DXA was obtained 
(Table 2). 189/731 (26%) of patients were treated with an anti-
resorptive (bisphosphonate or RANKL inhibitor, calcitriol (Validus 
Pharmaceuticals, Parsippany, NJ, USA), or supplements (Vitamin D 
or calcium). No patients were treated with an anabolic bone-form-
ing medication [teriparatide (Eli Lilly and Company, Indianapo-
lis, Indiana, USA), abaloparatide (Radius Health, Inc, Boston, MA, 
USA), or romosozumab (Amgen, Inc, Thousand Oaks, CA, USA)]. 

Discussion
A retrospective study of hip fractures in rural communities of 

Northwest Ohio in four rural hospitals revealed the rates of diag-
nosed and treated osteopenia/osteoporosis in patients with hip 
fractures after fall-from-standing-height pre- and post-hip frac-

Variables Number of Patients
Gender

Male 216
Female 585

Age
<75 226

75-85 319
>85 256

Number of comorbidities
<3 152
≥3 649

Table 1: Demographics Associated with Hip Fracture.

Timing and Method of Diagnosis 
of Osteopenia/Osteoporosis

Count of Patients Di-
agnosed with Disease

% of Fractures with Diagno-
sis After Hip Fracture

Count of Treated 
Patients

% of Fractures Treated 
After Hip Fracture

Diagnosis Before Fracture 70 N/A 50 N/A
Diagnosis After Fracture

Clinical

DXA

28

19

9

3.8% (28/731)

2.6% (19/731)

1.2% (9/731)

15

9

6

53.6% (15/28)

47.4% (9/19)

66.7% (6/9)
No Diagnosis After Fracture 703 N/A 174 24.8% (174/703)

Total 98 3.8% 238 25.9% (189/731)
Table 2: Percentage of Diagnosis and Treatment of Hip Fracture Cohort.

ture. The results show that 8.7% of patients were being actively 
treated for their osteopenia/osteoporosis at the time of hip frac-
ture and only 3.8% of patients were diagnosed with osteopenia or 
osteoporosis post hip fracture within 1 year or until death.

Our results are supported by numerous other studies indicating 
that osteoporosis has a low diagnosis and an even lower treatment 
rate. One such study completed by Gleason., et al. [9] found that 
40% of their high-risk cohort of 1070 patients had been diagnosed 
with osteoporosis before their hip fracture occurred. Of the 40% 
diagnosed with osteoporosis, only 27.4% had been taking calcium 
and vitamin D supplementation prior to their fracture, and only 

11% were taking osteoporosis medications like bisphosphonates, 
SERMs, calcitonin, and teriparatide [9]. In another study conducted 
by Naik-Panvelkar., et al. [23] a diagnosis of osteoporosis was re-
corded in 12.4% of patients over 50, but almost a quarter of that 
population was not prescribed medication. In our study, 8.7% of 
patients were diagnosed with osteopenia or osteoporosis prior to 
fracture with only 6.24% receiving some form of treatment (cal-
cium, vitamin D, or osteoporosis medications). None of the patients 
in our study received an anabolic agent (teriparatide, abolapara-
tide, romosozumab). Perhaps, the even lower rates of patients be-
ing treated for osteoporosis prior to hip fractures were due to a 
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rural location with only the primary care physician overseeing di-
agnosis and treatment versus the larger community teaching hos-
pitals affiliated with a university medical center in Gleason’s study.

While diagnosis rates were low pre-fracture, they remained low 
post-fracture. Hooven., et al. [11] came to this same conclusion in 
their study. They observed a 7% increase in the number of patients 
diagnosed with osteoporosis post-hip or wrist fracture, but that 
percentage was still only 29% of the total cohort. A similar pattern 
was observed in the treatment post-fracture with an 8% increase 
in prescriptions for osteoporosis medication or recommended 
calcium and vitamin D supplementation, but that percentage was 
still only 60% of the total cohort [11]. Preventative treatment with 
calcium and vitamin D plays a large role in decreasing fracture risk 
[3], therefore increasing supplementation numbers alone could 
help decrease the personal and economic burden of hip fractures 
on the aging population. Our findings are alarming and consistent 
with declining rates of diagnosis and treatment as reported by De-
sai., et al. [7]. In a large US population, previously untreated pa-
tients with a hip fracture had rates of effective drug treatment in 
the first 180 days (about 6 months) following hip fracture decline 
from 9.8% in2004 to 3.3% in 2015. Unfortunately, this finding of 
3.3% in 2015 from Desai’s study is similar to the low rates of di-
agnosis and effective treatment in previously untreated patients 
after hip fracture in our rural population [2.1% (15/731)].

There are many potential explanations for why diagnosis and 
treatment rates are low both pre- and post-fracture. One such ex-
planation is a lack of awareness surrounding osteoporosis in the 
patient population. In a survey conducted by Lewiecki., et al. [14], 
they found that 35% of postmenopausal women with an osteopo-
rotic fracture had no idea that osteoporosis could be the cause of 
their fracture before a physician made them aware. As far as treat-
ment goes, there’s still a shocking lack of awareness surrounding 
treatment options for osteoporosis. In that same survey of post-
menopausal women, 24% of them thought that new bone could 
not be built at their age, and 21% believed that nothing could be 
done to reduce the risk of fracture at their age [14]. However, the 
blame cannot be solely placed on the patient’s lack of education 
surrounding osteoporosis as some of that responsibility falls on 
their physician. When surveyed, only 61% of at-risk postmeno-
pausal women reported that their physician was the one who 
brought up the topic of osteoporosis [14]. As much as this percent-
age needs to improve to 100%, talking about osteoporosis is not 
enough as osteoporosis needs to be properly diagnosed through 
BMD [19], fragility fracture [20], or FRAX [20] and then treated. Of 
the women surveyed with self-reported osteoporosis, 50% of them 
said they were never given a prescription for osteoporosis medica-

tion [14]. In a study by De Martinis., et al. [26], they observed their 
patient population in an outpatient service for the diagnosis of 
osteoporosis over three years. They found that men only made up 
only 5.4% of their patient population. This shows an underdiagno-
sis in men, despite secondary osteoporosis being more prevalent in 
men. Osteoporosis is a silent disease and often goes unrecognized 
until a fragility fracture occurs. In our patient population, only 
8.7% of patients were being treated for the diagnosis of osteopenia 
or osteoporosis at the time of hip fracture. Because of the indolent 
nature of the disease until a fracture occurs, many patients and 
their physicians are simply not thinking about osteoporosis, and 
future efforts surrounding osteoporosis need to be done by both 
patients and physicians in awareness, diagnoses and treatment-
based follow-through. This will cause a lower mortality rate. This 
is supported by Ramachandran., et al. [25] showing a hazard risk 
ratio of 0.57 for lower hazard of all-cause mortality in patients who 
have received testing and/or treatment for osteoporosis.

Another explanation for why diagnosis and treatment rates for 
osteoporosis are low could be due to limitations on a physician 
level. Particularly in rural settings, access to healthcare is more 
difficult. There are fewer physicians and medical providers which 
leads to less time available to spend with a patient. Also compli-
cating the situation is the fact that patients with underlying osteo-
porosis have multiple comorbidities, often which take precedence 
at the time of a visit such as coronary heart disease, heart failure, 
hypertension, diabetes [17], and cognitive impairment [4] which 
is associated with worse outcomes following hip fracture. To sup-
port this theory, a study conducted by Choski., et al. [24] in which 
359 physicians completed a survey about barriers for the diagnosis 
of osteoporosis, 45% of the physicians indicated that osteoporosis 
was low on their priority list. Bauer states that although there is 
a clear clinical mandate to treat individuals with a history of hip 
fracture (regardless of bone mass measurements), early reports 
of low rates of treatment were disappointing but perhaps under-
standable given the comorbidities and frailty that often accompany 
a hip fracture [2]. Unfortunately, it is increasingly clear that having 
a hip fracture alone is not enough to have high initiation treatment 
rates for osteoporosis, and perhaps having a DXA ordered at the 
time of admission for a hip fracture will provide objective testing 
for the diagnosis of osteoporosis associated with hip fracture and 
initiate treatment. In our study, initiation treatment rates were 
highest when the patient was labeled in the medical record with 
the diagnosis of osteoporosis and a DXA was ordered.

Despite that primary care medical doctors were engaged and 
actively requesting to diagnose, treat, and evaluate their patients 
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for osteoporosis, only 3.8% of patients with a hip fracture were 
diagnosed with osteopenia or osteoporosis. This number is below 
the reported prevalence rates of osteoporosis in men (4.2%) and 
women (18.8%) greater than 50 years old in 2017-2018 [18] and 
is even lower than reported estimated prevalence rates of osteo-
porosis in the general population aged 50 years and older in the 
United States which was 10% in 2010 [22] to 12% in 2018 [18], 
suggesting underdiagnosis. Medical complications following hip 
fractures are numerous, these extenuating conditions such as con-
stipation, stroke, and pneumonia [15] strain the time spent by the 
medical provider which also limits discussion and diagnosis mak-
ing it difficult for patients to get further workup and treatment in 
the perioperative period. Also, medical care for the patient while 
hospitalized is often by the hospitalist and not the primary care 
physician, which also delays the start of treatment if the primary 
care physician is requesting to diagnose and treat for the condition. 
Although not directly relevant to our study, as primary care physi-
cians request to diagnose and treat for osteoporosis in our region, 
in a survey of orthopedic surgeons, roughly 90% of them believed 
osteoporosis care was very important and the other 10% believed 
it was moderately important. However, when faced with a minimal 
trauma fracture, over 35% of orthopedic surgeons surveyed never 
order a DXA scan, 20% never order a vitamin D level test, roughly 
70% never prescribe osteoporosis medications, and 20% never re-
fer the patient for osteoporosis assessment [1]. Why is there such 
an astounding lack of treatment despite an overwhelming aware-
ness of the seriousness of osteoporosis? A couple of reasons en-
dorsed by the surveyed physicians included a lack of experience 
with osteoporosis medications, and therefore increased hesitation 
to prescribe a medication they’re not familiar enough with, along 
with most physicians only feeling moderately responsible for ini-
tiating osteoporosis care [1]. Certainly, a team approach with DXA 
measurement increases the likelihood of treatment. In one study 
by Khan et al, an ortho-geriatric team increased rates of treatment 
to 89% within 3 months of discharge from hip fracture [13].

Our team has already implemented changes collaborating with 
health systems and entering a co-management with two of the 
four hospitals that have expressed interest in our region to ensure 
every hip fracture occurring in patients 50 years of age and older 
from fall-from-standing-height receive a DXA at the time of hos-
pital admission for timely diagnosis, treatment, and baseline for 
follow up evaluation of treatment for osteoporotic hip fractures. 
Unfortunately, one of the four hospitals not participating, does not 
have DXA available in the hospital and has the studies performed 

at an outpatient setting miles away, which is not feasible or practi-
cal to transfer a patient recovering from major hip fracture surgery. 
This factor also likely contributed to the low rates of diagnosis and 
treatment in our study.

Conclusion
Based on prevalence, economic burden, physical burden, and 

literature to date, osteoporosis is an increasingly important dis-
ease needing more awareness and treatment to decrease the rate 
of complications including osteoporotic fracture and mortality. Os-
teoporosis is a complex disease with many underlying diseases and 
requires a team approach with multiple specialists including pri-
mary care physicians, endocrinologists, rheumatologists, gastro-
enterologists, orthopedic surgeons, and other specialists to treat. 
Although osteoporosis can be diagnosed based on low trauma hip 
fracture regardless of BMD [20], it is our opinion that in a rural set-
ting, initiation and individualization of treatment will be more like-
ly if the patient is given the diagnosis of osteoporosis in the medical 
record and if additional workup with BMD testing, preferably DXA, 
is performed. This will reduce the amount of underdiagnosis and 
undertreatment in rural communities and decrease the fracture 
risks and mortality associated with osteoporosis. Future studies 
will compare rates of diagnosis and treatment with a team-based 
hospital system approach.
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