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Incidence of Osteoporosis and Falls and Predictors of Fracture Risk
in Postmenopausal Women
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Purpose: The purpose of this study was to investigate the incidence of osteoporosis and falls and their consequences,
and to identify predictors of fracture risk in the postmenopausal women. Methods: A total of 687 postmenopausal
women were recruited through a stratified convenience sampling. A structured questionnaire was used to obtain
osteoporosis and fall history and details of their most recent fall. To predict fracture risk factors, we collected demo-
graphic and physical health variables related osteoporosis and fall. Fracture risk was measured by FRAX® to
calculate 10-year probability of major osteoporotic and hip fracture. Results: The prevalence of osteoporosis was
22.1%, and 66.4% of them had treatments for osteoporosis. The incidence of falls during the past year was 19.2%
and 38.6% of those who fell suffered consequent fractures. Women with history of osteoporosis and falls were
significant predictors of 10-year probability of major osteoporotic and hip fracture. Other significant predictors were
history of fracture, chronic disease, surgical menopause, lower BMI, poorer perceived health and no job. Conclusion:
It appears that history of osteoporosis and falls are main predictors of fracture risk. Nursing assessment should be
performed by detail history taking for osteoporosis, fall, chronic disease, and fracture to screen fracture risk group
among postmenopausal women.
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Table 1. Incidence of Osteoporosis and Falls in Postmenopausal Women

Variables Categories n (%) or M%=SD
Osteoporosis diagnosed Had measurement for BMD Yes 152 (100.0)
(n=152) No 0(0.0)
Time to get diagnosed Within past two years 76 (50.0)
Two to five years ago 50 (32.9)
Five years ago and longer 26 (17.1)
Get treatment for osteoporosis Yes 101 (66.4)
No 51 (33.6)
Type of treatment ' Prescription for medication 59 (38.8)
calcium supplement 98 (64.5)
Hormonal therapy 22 (14.5)
Regular exercise 84 (55.3)
10-year probability of fracture risk Major osteoporotic fracture (%) 6.08£2.58
Hip fracture (%) 1.39+0.98
Falls within the past year Number of falls Once 112 (84.8)
(n=132) Twice and more 20 (15.2)
Season for falls episode Spring 41 (31.1)
Summer 11 (8.4)
Fall 12 (9.0)
Winter 68 (51.5)
Causes of falls Slipped 68 (51.5)
Tripped 42 (31.8)
Lost steps 10 (7.5)
Collision 7(.3)
Due to health problem 5(3.9)
Consequences of falls None 2(1.5)
Minor injury 79 (59.8)
Had fracture (n=51) 51 (38.6)
Upper extremity 16 (12.1)
Pelvic or hip 8(6.0)
Lower extremity 18 (13.6)
Spine 7 (5.3)
Teeth 1(0.8)
Treatment place for fall-related At local clinic 93 (71.5)
injuries (n=130) On admission 37 (28.5)

T Multiple response.
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Table 2. Comparison of Osteoporosis- and Fall-related Demographic Variables by History of Osteoporosis and Falls (N=687)

Osteoporosis diagnosed

Falls within the past year

Variables Categories Yes (n=152) No (n=535) 2 Yes (n=132) No (n=555) 2
x“ort (p) X" ort(p)
n (%) or M=SD  n (%) or M£=SD n (%) or ME£SD n (%) or M=SD

Age (year) 58.65+4.54 55221432 8.51(<.001)  56.90+4.48 55.76%4.59 2.57 (.010)
50~54 39 (25.7) 312 (58.3) 65.23 (<.001) 55 (41.7) 296 (53.3) 5.99 (.050)
55~59 54 (35.5) 149 (27.9) 45 (34.1) 158 (28.5)
60~64 59 (38.8) 74 (19.4) 32(24.2) 101 (18.2)

Education < High school 103 (67.8) 330 (61.7) 1.87 (.183) 81 (61.4) 352 (63.4) 0.19 (.689)
> College 49 (32.2) 205 (38.3) 51 (38.6) 203 (36.6)

Type of residence Apartment 98 (64.5) 360 (67.3) 0.42 (516) 93 (70.5) 365 (65.8) 1.05 (.304)
House or villa 54 (35.5) 175 (32.7) 39 (29.5) 190 (34.2)

Job Yes 66 (43.4) 304 (56.8) 8.55 (.003) 65 (49.2) 305 (55.4) 1.40 (.237)
No 86 (56.6) 231 (43.2) 67 (50.8) 250 (45.0)

Family income 353.77£261.32  3069.26+£194.37 0.79 (.425) 357.56+£189.67 367.79+215.76  0.50 (.617)

(10,000 won)

Living alone Yes 13 (8.0) 22 (4.1) 4.82 (.028) 7 (5.3) 28 (5.0) 0.01 (.904)
No 139 (91.4) 513 (95.9) 125 (94.7) 527 (95.0)

Duration for 9.00%5.86 473+4.83 8.21 (<.001) 6.72£5.66 5.42+528 2.50 (.012)

menopause (year)

Type of menopause  Natural 127 (83.0) 483 (90.3) 5.38 (.028) 110 (83.3) 500 (90.1) 4.89 (.027)
Surgical 25 (16.4) 5209.7) 22 (16.7) 55(9.9)

Regular exercise Yes 84 (55.3) 242 (45.2) 4.77 (.029) 68 (51.5) 258 (46.5) 1.08 (.298)
No 68 (44.7) 293 (54.8) 64 (48.5) 297 (33.5)

Table 3. Comparison of Osteoporosis- and Fall-related Physical Health Variables by History of Osteoporosis and Falls  (N=687)
Osteoporosis diagnosed Falls within the past year
Variables Categories Yes (n=152) No (n=535) X ort Yes (n=132) No (n=555) X ort
n (%) or M=SD n (%) or M£SD (02) n (%) or M=SD  n (%) or M£SD (02)
BMI (kg/m’) 2253+251 23.01%+2.62 2.03 (.042) 22.99+2.64 22.89+2.59 0.39 (.692)
Perceived health  Poor to very poor 31 (20.4) 66 (12.3) 6.33 (.012) 23 (17.4) 74 (13.3) 1.47 (.225)
Good to excellent 121 (79.6) 469 (87.7) 109 (82.6) 481 (86.7)
Chronic disease Yes 101 (66.4) 219 (40.9)  30.96 (<.001) 69 (52.3) 251 (45.2) 2,12 (145)
No 51 (33.0) 316 (59.1) 63 (47.7) 304 (54.8)
Experience of Yes 14 (9.2) 32 (6.0) 1.97 (.196) 39 (29.5) 7 (1.3) 136.55 (< .001)
fracture No 138 (90.8) 503 (94.0) 93 (70.5) 548 (98.7)
Osteoporosis Yes - 41 (31.1) 111 (20.0) 7.57 (.006)
diagnosed No - - 91 (68.9) 444 (80.0)
History of falls Yes 41 (23.0) 91 (17.0) 7.57 (.006) =
No 111 (73.0) 444 (83.0) - -
Regular exercise  Yes 84 (55.3) 242 (45.2) 4.77 (.029) 68 (51.5) 258 (46.5) 1.08 (.298)
No 68 (44.7) 293 (54.8) 64 (48.5) 297 (53.5)
ETH=6.38, p<.001). 5 02 = g2 2 2/ o5 2¢

B3 ABTAA 10d F FL EHS

7.01%2 WA u] AT 4.74%9]) B3| wfﬂ%}ﬂl E9kI(t=
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%= W7 ET2] 0.83%X T} A e TtH(t=5.71, p<.001)

(Table 4).
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Table 4. Differences in 10-year Probability of Fracture Risk by History of Osteoporosis and Falls (N=687)
Osteoporosis diagnosed Falls within the past year
Variables Yes (n=152) No (n=535) 2 Yes (n=132) No (n=555) 2
x“ort (p) x“ort(p)
M=SD M=£SD M=SD M=SD
Major osteoporotic fracture (%)  6.08%=2.58 492+253 494 (<.001) 7.01+4.14 474177  6.11(<.001)
Hip fracture (%) 1.39£0.98 0.84*0.75 6.38(<.001) 1.50£1.29 0.83£0.62  5.71(<.001)
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Table 5. Predictors of 10-year Probability of Major Osteoporotic Fracture (N=687)
Block 17 Block 2
Variables
B B t(p) B B t(p)
Osteoporosis diagnosed (1=yes) 0.95 15 4.28 (<.001) 0.74 12 3.80 (<.001)
Experience of falls (1=yes) 2.16 33 9.18 (<.001) 0.47 07 2.15 (.032)
Demographic variables
Living alone (1=yes) 0.27 .02 0.77 (437)
Being unemployed (1=yes) 0.07 01 0.44 (.658)
Surgical menopause (1=yes) 0.61 .07 2.48 (.014)
Physical health variables
Body mass index -0.01 -.01 -0.27 (.784)
Perceived health (1=poor) 0.51 .07 2.18 (.029)
Fracture history (1=yes) 5.66 55 16.39 (< .001)
Chronic disease (1=yes) 0.38 .07 2.28 (.023)

F=56.00, Adjusted R’=.143, p< 001

F=52.03, Adjusted R2=,410, p<.001

"Block 1 included osteoporosis diagnosed and experience of fall; *Block 2 added 2 demographic and 4 physical health variables into block 1.

Table 6. Predictors of 10-year Probability of Hip Joint Fracture (N=687)
Block 17 Block 2*
Variables
B B t(p) B B t(p)
Osteoporosis diagnosed (1=yes) 0.49 24 6.85 (< .001) 0.42 21 6.12 (< .001)
Experience of falls (1=yes) 0.61 .28 8.04 (<.001) 0.07 .03 1.00 (.315)
Demographic variables
Living alone (1=yes) 0.06 04 1.46 (.144)
Being unemployed (1=yes) 0.17 .10 3.47 (.001)
Surgical menopause (1=yes) 0.19 07 2.45 (.014)
Physical health variables
Body mass index -0.06 -21 7.36 (<.001)
Perceived health (1=poor) 0.08 .03 1.08 (.278)
Fracture history (1=yes) 1.84 .55 17.03 (<.001)
Chronic disease (1=yes) 0.14 .08 2.75 (.006)

F=62.14, Adjusted R’=.156, p< .001

F=61.99, Adjusted R*=.454, p< 001

"Block 1 included osteoporosis diagnosed and experience of fall; *Block 2 added 2 demographic and 4 physical health variables into block 1.
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= What is already known about this topic?

= What this paper adds?

intervention,

Summary Statement

Elderly people have higher prevalence of osteoporosis, falls, and fracture due to recurrent falls.
Considerable risk factors are identified to prevent and manage osteoporosis and fracture related to falls.
However, there is lack of information for postmenopausal women although they are close to old age group.

Surgical menopause was a significant variable to experience osteoporosis, falls, and fracture risk, when
compared to the risk factors for elderly population. From the multivariate analysis, history of osteoporosis
and falls were significant predictors of fracture risk. History of fracture, having chronic disease, surgical
menopause, lower BMI, poorer perceived health and no job were additional predictors.

= mplications for practice, education and/or policy
Nursing assessment should be performed for postmenopausal women through detail history taking
about osteoporosis, falls, fracture, and chronic disease to screen fracture risk group for further nursing
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