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Background: Fractures should be actively prevented in the elderly because recovery from the damage of fractures is slow and fractures can cause both
physical and psychological pain in the elderly. Previous studies have reported that depression is related to falls or low bone mineral density (BMD).
This study aimed to evaluate the risk of fracture according to the depression status among the elderly.

Methods: This study used the National Health Insurance Corporation cohort data to examine 96,188 elderly people aged >65 years who were
examined in 2007 and 2008. The chi-square test was used to determine the general characteristics and fracture incidence in patients with
depression and healthy controls, and the hazard ratio was calculated using the Cox proportional hazards model corrected for general characteristics.
The Kaplan-Meier method predicted the risk of fracture in two groups during the observation period.

Results: In the depressed group, 23.2% (441 of 1,904) of the patients had a fracture during the 5-year follow-up period; however, in the control group,
only 17.5% (16,470 of 94,284) had a fracture (P<0.001). In addition, multivariate analysis of the adjusted variables showed that the risk of fracture in
the depressed group was 1.34 times higher than that in the control group. The risk of fracture in women was 1.71 times higher than that in men, and

the risk of fracture increased with age.

Conclusion: The risk of fracture in the elderly who were depressed was significantly higher than that in the elderly who were not depressed.
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Source population: data of National Health
Insurance service senior cohort (n=>558,147)

!

Select above 65 years
who participate health medical examination
at 2007 or 2008 (n=172,695)

Yu Mee Lee, et al. The Impact of Depression on Fracture in Elderly
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Exclude (n=76,507)

- History of depressive disorder,
Osteoporosis or Fractures

- Diagnosis of Osteoporosis or
Fractures at 2007 or 2008

- Death population at 2007 or 2008

- Diagnosis of depressive disorder
during follow up period

| !

Case group: new onset of depressive
disorder at 2007 or 2008 (n=1,904)

Control group: without depressive disorder
from 2007 or 2008 until follow up period
(n=94,284)

Figure 1. Flow chart on selection of
study population.
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Table 1. Incidence of fracture in patient with or without depression

Depression
Fracture
Yes (n=1,904) No (n=94,284)
No event 1,463 (76.8) 77,814 (82.5)
Event 441 (23.2) 16,470 (17.5)

Values are presented as number (%).
P<0.001; P-values were analyzed using chi-square test for categorical variables.
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Table 2. Baseline characteristics of patient with or without depression

) Depression
Variable P-value
Yes (n=1,904) No (n=94,284)
Sex <0.001
Male 943 (49.5) 54,815 (58.1)
Female 961 (50.5) 39,469 (41.9)
Age () <0.001
65-69 504 (26.5) 28,322 (30.0)
70-74 864 (45.4) 42,379 (45.0)
75-79 346 (18.2) 14,612 (15.5)
>80 190 (10.0) 8,971 (9.5)
Body mass index (kg/m?) 0.9053
<25 1,272 (66.8) 63,438 (67.3)
25-29 578 (30.4) 28,185 (29.9)
>30 54(2.8) 2,659 (2.8)
Smoking <0.001
Never 1,478 (81.5) 68,849 (77.8)
Past 129 (7.1) 6,937 (7.8)
Current 207 (11.4) 12,677 (14.3)
Alcohol drinking <0.001
No 1,466 (78.5) 64,967 (70.4)
1-2 times/mo 125 (6.7) 7,596 (8.2)
1-2 times/wk 126 (6.8) 8,782 (9.5)
3-4 times/wk 70 (3.8) 4,791 (5.2)
Almost daily 81(4.3) 6,217 (6.7)
Exercise 0.1241
No 1,142 (61.0) 54,769 (59.4)
1-2 times/wk 310(16.5) 14,586 (15.8)
3-6 times/wk 228(12.2) 11,795 (12.8)
Daily 194 (10.3) 11,003 (12.0)

Values are presented as number (%).
P-values were analyzed using t-test for continuous variables and chi-square test
for categorical variables.
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Table 3. Analysis of risk factors for fracture
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Figure 2, Cumulative fracture incidence in patient with or without de-
pression. This figure shows the cumulative fracture incidence accord-
ing to the number of months of survival in the study population, and it
can be seen that the incidence of fracture increase with time in the
depressed group compared to the group without depression.

) Univariate analysis Multivariate analysis
Variable
HR (95% Cl) P-value HR (95% Cl) P-value

Depression

No 1 1

Yes 1.40(1.28-1.54) <0.001 1.34(1.21-1.47) <0.001
Sex

Male 1 1

Female 1.69 (1.64-1.74) <0.001 1.71 (1.65-1.77) <0.001
Age (¥)

65-69 1 1

70-74 1.22 (1.17-1.27) <0.001 1.19(1.14-1.24) <0.001

75-79 1.52 (1.45-1.60) <0.001 1.42 (1.35-1.48) <0.001

>80 1.83(1.74-1.93) <0.001 1.66 (1.57-1.76) <0.001
Body mass index (kg/m?)

<25 1 1

25-29 0.88 (0.85-0.91) <0.001 0.88 (0.85-0.91) <0.001

>30 0.97 (0.88-1.06) 0.4813 0.87 (0.79-0.95) <0.001
Smoking

Never 1 1

Past 0.73(0.68-0.78) <0.001 0.98 (0.91-1.05) 0.5693

Current 0.87 (0.83-0.91) <0.001 1.10 (1.04-1.15) <0.001
Alcohol drinking

No 1 1

1-2 times/mo 0.76 (0.72-0.81) <0.001 0.94 (0.88-0.10) 0.0416

1-2 times/wk 0.70 (0.66-0.75) <0.001 0.96 (0.90-1.03) 0.2440

3-4 times/wk 0.79 (0.73-0.85) <0.001 1.10(1.01-1.20) 0.0230

Almost daily 0.96 (0.90-1.02) 0.1617 1.27 (1.18-1.36) <0.001
Exercise

Daily 1 1

3-6 times/wk 1.01(0.94-1.07) 0.8667 1.04(0.97-1.11) 0.2652

1-2 times/wk 0.99 (0.93-1.05) 0.7227 1.00 (0.93-1.06) 0.9159

No 1.33(1.26-1.40) <0.001 1.18(1.12-1.24) <0.001

Adjusted by age, sex, body mass index, smoking, alcohol drinking, and exercise using Cox proportional hazards model.

HR, hazard ratio; Cl, confidential interval.
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