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Background: The purpose of this study was to evaluate whether physicians’ practice was adequate for the diagnosis and treat-
ment of osteoporosis in patients with proximal humeral fracture over the age of 50 years, which is one of major osteoporotic frac-
tures.

Methods: A retrospective nation-wide cohort study was performed using data collected in 2010 by the Korean Health Insurance
Review Agency. The incidences of fractures around the hip, spine, and proximal humerus in patients more than 50 years of age, the
frequencies of diagnostic bone density scan for osteoporosis, and the prescription for the osteoporosis medication were analyzed
and compared.

Results: A search of database identified 48,351 hip fractures, 141,208 spine fractures, and 11,609 proximal humeral fractures
in patients more than 50 years of age in 2010. Among these patients, 12,097 (25.0%) of hip fractures, 41,962 (29.7%) of spine
fractures, and 1,458 (12.6%) of proximal humeral fractures underwent diagnostic bone density scan (p < 0.001); 4,773 (9.9%) of
hip fractures, 27,261 (19.3%) of spine fractures, and 639 (5.5%) of proximal humeral fractures were managed with at least one
medication approved for the treatment of osteoporosis (p < 0.001). Furthermore, 1,217 (2.5%) of hip fractures, 7,271 (5.2%) of spine
fractures, and 188 (1.6%) of proximal humeral fractures received diagnostic bone density scans as well as osteoporosis medica-
tions (p < 0.001). Younger patients (50—69 years of age) were less likely to be evaluated and managed for osteoporosis relative to
older patients (> 70 years of age) (p < 0.001); and men were less likely to be evaluated and managed for osteoporosis relative to
women (p < 0.001).

Conclusions: Current physicians’ practice pattern may be inadequate for the diagnosis and treatment of osteoporaosis in patients
of proximal humeral fractures over the age of 50 years. Additional study and educational programs are necessary to improve this
care gap, beginning with physicians who are responsible for the fracture treatment and shoulder diseases.
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proximal humeral fracture has increased by 3 fold over 30
years.”” The risk of fracture begins to increase linearly as
the population ages,” and history of previous fracture at
any site is regarded as an important risk factor for subse-
quent fractures.” Especially, humeral fracture can be con-
sidered the important prognostic factor for the additional
hip fracture, as the incidence of femoral fracture increased
6 fold within 1 year after humeral fracture.”

Appropriate treatment of osteoporosis is reported
to reduce the fracture risk from 40% to 60%, however
treatment of the osteoporosis, especially treatment of
nonvertebral osteoporotic fracture is poorly practiced.'""
Furthermore, there are few reports for the evaluation and
treatment of the osteoporosis after the proximal humeral
fracture.

The first purpose of the current study was to evalu-
ate the adequacy of the diagnosis and treatment of the
osteoporosis after proximal humeral fracture, and the sec-
ond purpose was to estimate the pattern of practice for the
osteoporosis after osteoporotic fracture.

METHODS

We performed a retrospective nation-wide cohort study.
The data was extracted from the nation-wide claims data-
base of the Health Insurance Review Assessment Service
(HIRA) of South Korea in 2010, which includes 97% of
the Korean populations. All medical facilities submit data
for medical records including patient's age, sex, diagno-
ses based on International Classification of Disease, 10th
revision of code (ICD-10), procedure, prescriptions, dis-
position, medical costs to the HIRA whose database has
been used previously for several epidemiologic studies.
Fractures were identified by the use of ICD-10 to evaluate
the incidence of fractures. Patient aged > 50 years with hip
fractures (S720-722), spine fractures (S220, S320, S327-
328), or proximal humeral fracture (5S422) were included
in the present study. Multiple fractures were excluded
from the study for the possibility of high-energy trauma.
We included only one record to prevent duplication of
patients with more than single record in the HIRA. Evalu-
ation and treatment of the osteoporosis after fracture were
also analyzed with using the code. The frequencies of
diagnostic bone density scan after fracture including the
dual energy X-ray absorptiometry, quantitative computed
tomography, or ultrasonography were analyzed by the data
from HIRA. Furthermore, the prescription rate of osteo-
porosis medication after diagnoses of osteoporotic fracture
was also analyzed. Osteoporosis medication comprised
bisphosphonate, selective estrogen receptor modulator,

calcitonin, parathyroid hormone, estrogen replacement,
and/or vitamin D. Furthermore, authors analyzed the rate
of concurrent diagnostic bone density scan and osteopo-
rosis medication after osteoporotic fracture.

Statistical Analysis

All statistical analyses were performed with SPSS ver. 12.0
(SPSS Inc., Chicago, IL, USA), and a p-value of less than
0.05 was considered as the level of statistical significance.
Chi-square test was used to evaluate the difference in the
incidence, diagnosis, and treatment for osteoporosis be-
tween fractures. Poisson regression analysis was performed
to calculate incidence-rate ratios (IRRs) to compare rates
among fractures and the 95% confidence interval (CI) was
also estimated.

RESULTS

A search of database identified 48,351 hip fractures,
141,208 spine fractures, and 11,609 proximal humeral frac-
tures in patients > 50 years of age in 2010. The incidence
rate of fracture including hip, spine, and proximal humer-
us significantly increased with age (Fig. 1), and those aged
> 80 years were the highest. The incidences of fracture
were significantly more common in female (2,970/100,000
in women) than male (963/100,000 in men). Among these
patients, 12,097 (25.0%) of hip fractures, 41,962 (29.7%)
of spine fractures, and 1,458 (12.6%) of proximal humeral
fractures underwent diagnostic bone density scans, and
the proportion of screened group with proximal humeral
fracture was lowest among fractures (p < 0.001) (Table 1).
Using Poisson regression analysis, IRR of screened group
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Fig. 1. Comparison of the incidence rate (per 100,000) of hip, spine, and
proximal humeral fractures among persons older than 50 years of age in
Korea in 2010.
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with hip fractures, vertebral fracture, and proximal hu-
meral fracture were 1.81 (95% CI, 1.71 to 1.91), 2.16 (95%
CI, 2.05 to 2.28), and 1.00 (95% CI, 1.00) with adjustment
of both age and gender, respectively. Age adjusted and gen-
der specific IRR of screened group were 0.68 (95% CI, 0.66
to 0.69) for male and 1.00 for female. Gender adjusted and
age specific rate of screened group were highest in patient
aged 70 to 79 years (Table 2). However, the rate of treated

Table 1. Number of Patients Who Underwent Screen Test for

Osteoporosis after Fracture in Korea during 2010*

Faowasto  Sctad  Unseamped  owrel
Hip 12,097 (25.0) 36,254 (75.0) 48,351
Spine 41,962 (29.7) 99,246 (70.3) 141,208
Proximal humerus 1458 (12.6) 10,151 (87.4) 11,609
Total 55517(38.1) 145,651 (61.9) 201,168

*All the patients were over the age of fifty and had a hip, spine, or proximal
humeral fracture.

Table 2. The Age Specific Rate (%) of Screened Group for Osteopo-

group with osteoporosis medication was lower than that
of screened group (Fig. 2). Osteoporotic medication rates
were 4,773 patients (9.9%) of hip fractures, 27,261 (19.3%)
of spine fractures, and 639 (5.5%) of proximal humeral
fracture. IRR of treated group with hip fractures, vertebral
fracture and proximal humeral fracture were 1.75 (95%
CL 1.61 to 1.90), 3.22 (95% CI, 2.98 to 3.49), and 1.00 (95%
CI, 1.00) with adjustment of both age and gender, respec-
tively. Age adjusted and gender specific IRR of treated
group were 0.48 (95% CI, 0.47 to 0.50) for male and 1.00
for female. Gender adjusted and age specific rate of treated
group were also highest in patient aged from 70 to 79 years
(IRR, 1.29; 95% CI, 1.25 to 1.32) (Table 3).

Furthermore, 1,217 patients (2.5%) of hip fractures,
7,271 (5.2%) of spine fractures, and 188 (1.6%) of proxi-
mal humeral fractures received diagnostic bone density
scans as well as osteoporosis medications (p < 0.001). IRR
of group with proximal humeral fracture were the highest
with adjustment of both age and gender (Fig. 3). Age ad-
justed and gender specific IRR of treated group were 0.43
(95% CI, 0.41 to 0.46) for male and 1.00 for female. Gen-
der adjusted and age specific IRR of screened and concur-

Table 3. The Age Specific Rate (%) of Treated Group for Osteopo-

rosis with Adjustment of Gender

rosis with Adjustment of Gender

Age (yr) Age (yr)
Fracture Fracture
50-59 60-69 70-79 >80 50-59 60-69 70-79 >80
Hip 113 22.6 279 26.4 Hip 48 9.8 11.9 92
Spine 15.8 27.6 321 225 Spine 10.7 20.2 221 17.7
Proximal humerus 49 109 173 16.9 Proximal humerus 30 48 79 58
(%)
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Fig. 2. The percentage of screened group, treated group, and the group
receiving screen test and treatment simultaneously according to the
fracture site.

Fig. 3. Comparison of rate of patients receiving screen test and treatment
simultaneously for osteoporosis after fracture with using incidence ratio
rate.
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rent treated group were also highest in patient aged from
70 to 79 years (IRR, 1.42; 95% CI, 1.35 to 1.49).

Younger (50-69 years of age) patients were less like-
ly to be evaluated and managed for osteoporosis relative to
older (= 70 years of age) patients (p < 0.001); and male was
less likely to be evaluated and managed for osteoporosis
relative to women (p < 0.001).

DISCUSSION

To our best knowledge, this is the first study to compare
practice patterns in care of osteoporosis in the proximal
humeral fracture with the other fractures in a large, popu-
lation-based cohort that included almost 97% of the entire
Korean population.

The current study demonstrated that the rate of
diagnosis and treatment of the osteoporosis after frac-
ture were low. Harrington et al."” reported more than 20
percent of patients with hip fracture had not received any
osteoporotic management in previous fracture. Panneman
et al."” also reported hospitalized patients for fracture re-
mains less likely to be diagnosed and treated for osteopo-
rosis. As shown in this data, especially middle aged male
patients with proximal humeral fracture were the most
easily underdiagnosed and undertreated for osteoporosis,
as compared to any other factor. The present study also
demonstrated that the evaluation and concurrent treat-
ment of osteoporosis in proximal humeral fracture were
lower than those of hip and spine. As the proximal humer-
us does not belong to the weight bearing area, physicians
may underestimate the importance of management for
osteoporosis of proximal humerus despite its increasing
incidence. However, osteoporosis is one of the risk factors
including age, anatomic reduction, and restoration of the
medial cortical support for surgical failure in proximal hu-
meral fracture."'® Therefore, assessment of preoperative
diagnosis for osteoporosis is essential for the treatment of
proximal humeral fracture.

In this study, difference of the incidence rate be-
tween genders, which is related with sex hormone, was
identified.”"® Estrogen deficiency is the major determi-
nant of age-related bone loss in both sexes."” Menopause
in females causes much decrease in estrogen, which in-
creases bone resorption up to 90%, while sex steroids in
male decrease gradually. For the difference in incidence
rate, physicians pay more attention to female osteoporosis
than male in fracture. As a result, male osteoporosis is like-
ly to be underestimated.”"*'” The current study confirmed
that males were more underdiagnosed and undertreated
than females for osteoporotic fracture.

The rate of diagnosis and treatment of osteoporosis
in patients aged 50 to 59 years was lower than any other
age group in this study. The Clinician's Guide to Preven-
tion and Treatment of Osteoporosis by National Osteo-
porosis Foundation recommended diagnostic testing for
osteoporosis in patients aged > 50 years with low trauma
fracture regardless of gender.'” However, physicians
missed the opportunity to assess the bone density scan, be-
cause they regarded this age group too young for diagnosis
of osteoporosis. Furthermore, due to the lack of universal-
ly accepted definition of low energy trauma,” there might
be confusion for the management of osteoporosis in terms
of age. Thus, risk factor of patients with fracture should be
evaluated with assessment tool to prevent overlooking or
neglecting osteoporotic fracture by misinterpretation of
low energy trauma in middle aged patients.

Orthopedic surgeon is more likely to be the first
physician to take care of the patient with osteoporotic frac-
ture in Korea. Their main concern appears to be reduction
of fracture rather than management of osteoporosis. Lack
of recognition and knowledge of orthopedic surgeon for
the osteoporotic fracture may be one of the reasons."*"*”
Sorbi and Aghamirsalim® reported that the typical or-
thopedic surgeon is not inclined to manage patients with
osteoporotic fracture appropriately due to lack of knowl-
edge in comparison with internist, which raised questions
concerning their role in the management of osteoporosis.
Several reports suggested that awareness of orthopedic
surgeon reduces the risk of osteoporotic fracture and edu-
cation is the way to improve management for osteoporo-
sis.”'*** However, public management program could be
a possible solution.”'**” Singh et al.” reported the screen-
ing and treatment for osteoporosis reduced the incidence
of proximal humeral fracture by the osteoporosis preven-
tion and management program.

The strength of the present study is that we investi-
gated the rate of osteoporosis care in both male and female
patients over the age of 50 years who had a fracture in a
large, population-based cohort that included almost 97%
of the entire Korean population. However, there are some
limitations. First, we could not evaluate individual bone
marrow density with T-score. Second, we distinguished
low energy trauma from high energy trauma only by his-
tory of multiple fracture due to the limitation to access
individual records.

In conclusion, the current cohort study indicated
that the practice pattern for osteoporosis is inadequate
for the diagnosis and treatment of patients with proximal
humeral fractures. Physician should suspect osteoporosis
in patients with proximal humeral fractures over the age
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of 50 years and provide appropriate knowledge-based care
of osteoporosis after fracture. Several public programs and
further studies are required to improve practice pattern for

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was

. reported.
osteoporosis.
REFERENCES

1. Johnell O, Kanis J. Epidemiology of osteoporotic fractures. call to action. Arthritis Rheum. 2002;47(6):651-4.
Osteoporos Int. 2005;16 Suppl 2:S3-7. . .

13. Panneman M]J, Lips P, Sen SS, Herings RM. Undertreatment

2. Gass M, Dawson-Hughes B. Preventing osteoporosis-related with anti-osteoporotic drugs after hospitalization for frac-
fractures: an overview. Am ] Med. 2006;119(4 Suppl 1):S3- ture. Osteoporos Int. 2004;15(2):120-4.

11.
14. Krappinger D, Bizzotto N, Riedmann S, Kammerlander C,

3. Kim SR, Park YG, Kang SY, Nam KW, Park YG, Ha YC. Un- Hengg C, Kralinger FS. Predicting failure after surgical fixa-
dertreatment of osteoporosis following hip fractures in jeju tion of proximal humerus fractures. Injury. 2011;42(11):
cohort study. ] Bone Metab. 2014;21(4):263-8. 1283-8.

4. Holroyd C, Cooper C, Dennison E. Epidemiology of osteo- 15. Jung SW, Shim SB, Kim HM, Lee JH, Lim HS. Factors that
porosis. Best Pract Res Clin Endocrinol Metab. 2008;22(5): influence reduction loss in proximal humerus fracture sur-
671-85. gery. ] Orthop Trauma. 2015;29(6):276-82.

5. Singh A, Adams AL, Burchette R, Dell RM, Funahashi TT, ~ 16. Carbone S, Papalia M. The amount of impaction and loss of
Navarro RA. The effect of osteoporosis management on reduction in osteoporotic proximal humeral fractures after
proximal humeral fracture. ] Shoulder Elbow Surg. 2015; surgical fixation. Osteoporos Int. 2016;27(2):627-33.
24(2):191-8. ‘ ,

17. Riggs BL, Khosla S, Melton L] 3rd. Sex steroids and the
6. Kannus P, Palvanen M, Niemi S, Parkkari J, Jarvinen M, construction and conservation of the adult skeleton. Endocr
Vuori I. Osteoporotic fractures of the proximal humerus in Rev. 2002;23(3):279-302.
elderly Finnish persons: sharp increase in 1970-1998 and )
alarmi - . . 18. Willson T, Nelson SD, Newbold J, Nelson RE, LaFleur J. The
arming projections for the new millennium. Acta Orthop o . . . .

Scand. 2000;71(5):465-70 clinical epidemiology of male osteoporosis: a review of the

’ recent literature. Clin Epidemiol. 2015;7:65-76.
7. Palvanen M, Kannus P, Niemi S, Parkkari J. Update in the o .

— . . 19. Cosman E de Beur SJ, LeBoft MS, et al. Clinician's guide to

epidemiology of proximal humeral fractures. Clin Orthop i )

Relat Res. 2006:442:87-92 prevention and treatment of osteoporosis. Osteoporos Int.

’ 2014;25(10):2359-81.

8. Klotzbuecher CM, Ross PD, Landsman PB, Abbott TA 3rd, ) ) )

. . . . 20. Chehade M, Gill TK, Visvanathan R. Low energy trauma in
Berger M. Patients with prior fractures have an increased d h > Oven Orth 201 )
risk of future fractures: a summary of the literature and sta- older persons: where to next? Open Orthop . 2015;9:361-6.
tistical synthesis. ] Bone Miner Res. 2000;15(4):721-39. 21. Skedros JG, Holyoak JD, Pitts TC. Knowledge and opinions

9. Clinton J, Franta A, Polissar NL, et al. Proximal humeral of orthopaedic surgeons concerning medical evaluation
fracture as a risk factor for subsequent hip fractures. ] Bone and treatment of patients with osteoporotic fracture. ] Bone
Joint Surg Am. 2009;91(3):503-11. Joint Surg Am. 2006;38(1):18-24.

10. Aghamirsalim M, Mehrpour SR, Kamrani RS, Sorbi R. Ef- 22. Yoon BH, Bae-k JH, Lee YK’ Ha YC’. Koo KH. Knowlefige
fectiveness of educational intervention on undermanage- on osteoporosis of prescriber according to level of medical
ment of osteoporosis in fragility fractures. Arch Orthop institute. Yonsei Med J. 2014;55(4):1058-62.

Trauma Surg. 2012;132(10):1461-5. 23. Kim SR, Ha YC, Park YG, Lee SR, Koo KH. Orthopedic

11. Dell R, Greene D, Schelkun SR, Williams K. Osteoporosis surgeon’s awareness can improve osteoporosis treatment
disease management: the role of the orthopaedic surgeon. J following hip fracture: a prospective cohort study. J Korean
Bone Joint Surg Am. 2008;90 Suppl 4:188-94. Med Sci. 2011;26(11):1501-7.

12. Harrington JT, Broy SB, Derosa AM, Licata AA, Shewmon 24. Farmer RP, Herbert B, Cuellar DO, et al. Osteoporosis

DA. Hip fracture patients are not treated for osteoporosis: a

and the orthopaedic surgeon: basic concepts for success-



279

Kim et al. Inadequacy of Osteoporosis Management in Proximal Humeral Fracture
Clinics in Orthopedic Surgery * Vol. 8, No. 3, 2016 * www.ecios.org

ful co-management of patients' bone health. Int Orthop. management: who should be in charge? A comparative sur-
2014;38(8):1731-8. vey of knowledge in orthopaedic surgeons and internists.

. o ) Orthop Traumatol Surg Res. 2013;99(6):723-30.
25. Sorbi R, Aghamirsalim M. Osteoporotic Fracture Program



