Table 1. The association between fracture and Mental Health and Lifestyle Survey items
	Factor
	Classification
	All participants
(n = 17,459)
	Nonfracture group
(n = 15,362)
	Fracture group
(n = 2,097)
	P value

	
	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	

	Age
	years
	74.3
	6.5
	74.2
	6.5
	75.5
	6.7
	

	Follow–up period
	person–years
	3.7
	1.5
	3.9
	1.4
	2.0
	1.4
	

	
	
	n
	%
	n
	%
	n
	%
	

	Sex
	Men
	8,331
	47.7
	7,545
	49.1
	786
	37.5
	<0.001

	
	Women
	9,128
	52.3
	7,817
	50.9
	1,311
	62.5
	

	PTSD symptoms
	No
	11,677
	74.5
	10,440
	75.3
	1,237
	67.9
	<0.001

	
	Yes
	4,006
	25.5
	3,420
	24.7
	586
	32.1
	

	Experience of evacuation
	No
	9,160
	79.2
	8,102
	79.5
	1,058
	77.5
	0.099

	
	Yes
	2,402
	20.8
	2,094
	20.5
	308
	22.5
	

	Experience of earthquake
	No
	1,237
	7.1
	1,071
	7.0
	166
	7.9
	0.016

	
	Yes
	16,222
	92.9
	14,291
	93.0
	1,931
	92.1
	

	Experience of tsunami
	No
	13,441
	77.0
	11,810
	76.9
	1,631
	77.8
	0.310

	
	Yes
	4,018
	23.0
	3,552
	23.1
	466
	22.2
	

	Experience of nuclear accident (explosion heard)
	No
	6,933
	39.7
	6,080
	39.6
	853
	40.7
	0.163

	
	Yes
	10,526
	60.3
	9,282
	60.4
	1,44
	59.3
	

	History of mental illness
	No
	16,051
	94.8
	14,155
	95.0
	1,896
	93.4
	<0.001

	
	Yes
	875
	5.2
	741
	5.0
	134
	6.6
	

	Need for assistance
	No
	15,751
	91.4
	13,923
	91.8
	1,828
	88.4
	<0.001

	
	Yes
	1,488
	8.6
	1,248
	8.2
	240
	11.6
	

	History of cancer
	No
	15,232
	91.8
	13,439
	92.1
	1,793
	90.0
	<0.001

	
	Yes
	1,355
	8.2
	1,155
	7.9
	200
	10.0
	

	History of stroke
	No
	15,044
	89.9
	13,276
	90.3
	1,768
	87.4
	<0.001

	
	Yes
	1,686
	10.1
	14,32
	9.7
	254
	12.6
	

	History of heart disease
	No
	13,603
	81.0
	12,058
	81.7
	1,545
	76.6
	<0.001

	
	Yes
	3,181
	19.0
	2,708
	18.3
	473
	23.4
	

	History of diabetes mellitus
	No
	10,959
	65.9
	9,685
	66.2
	1,274
	63.4
	0.005

	
	Yes
	5,674
	34.1
	4,940
	33.8
	734
	36.6
	

	History of dyslipidemia
	No
	8,309
	49.6
	7,329
	49.7
	980
	48.6
	0.729

	
	Yes
	8,454
	50.4
	7,416
	50.3
	1,038
	51.4
	

	History of hepatic disorder
	No
	16,116
	96.7
	14,186
	96.8
	1,930
	96.2
	0.070

	
	Yes
	545
	3.3
	469
	3.2
	76
	3.8
	

	History of hypertension
	No
	4,984
	29.2
	4,403
	29.3
	581
	28.2
	0.177

	
	Yes
	12,111
	70.8
	10,632
	70.7
	1,479
	71.8
	

	History of thyroid disease
	No
	16,597
	97.1
	14,618
	97.1
	1,979
	96.8
	0.327

	
	Yes
	496
	2.9
	430
	2.9
	66
	3.2
	

	Smoking habit
	never smoked
	10,174
	61.3
	8,853
	60.5
	1,321
	67.3
	<0.001

	
	former smoker
	4,781
	28.8
	4,316
	29.5
	465
	23.7
	

	
	current smoker
	1,644
	9.9
	1,468
	10.0
	176
	9.0
	

	Drinking habit
	never drinks or rarely drinks
(less than once a month)
	9,296
	55.2
	8,110
	54.6
	1,186
	59.3
	<0.001

	
	former drinker
	958
	5.7
	847
	5.7
	111
	5.6
	

	
	current drinker
(more than once a month)
	6,592
	39.1
	5,889
	39.7
	703
	35.2
	

	Level of sleep satisfaction
	satisfied with sleep
	5,304
	41.9
	4,733
	42.6
	571
	36.9
	<0.001

	
	slightly unsatisfied with sleep
	5,119
	40.5
	4,485
	40.4
	634
	41.0
	

	
	quite unsatisfied with sleep
	1,648
	13.0
	1,406
	12.7
	242
	15.6
	

	
	very dissatisfied with sleep or
does not sleep at all
	582
	4.6
	482
	4.3
	100
	6.5
	

	Exercise habit
	almost daily
	4,301
	25.9
	3,827
	26.2
	474
	23.9
	0.003

	
	2 to 4 times a week
	5,222
	31.4
	4,611
	31.5
	611
	30.8
	

	
	approximately once a week
	2,503
	15.1
	2,191
	15.0
	312
	15.7
	

	
	almost never
	4,584
	27.6
	3,998
	27.3
	586
	29.6
	

	Job change
	No
	8,233
	54.5
	7,288
	54.6
	945
	53.7
	0.888

	
	Yes
	6,869
	45.5
	6,053
	45.4
	816
	46.3
	

	Loss of job
	No
	15,119
	86.6
	13,294
	86.5
	1,825
	87.0
	0.145

	
	Yes
	2,340
	13.4
	2,068
	13.5
	272
	13.0
	

	Residential changes
	No
	10,345
	62.1
	9,125
	62.2
	1,220
	61.4
	0.742

	
	Yes
	6,320
	37.9
	5,553
	37.8
	767
	38.6
	

	Data are presented as a number with a percentage or a mean with standard deviation.
The interval scale between the bone fracture and no bone fracture group groups was tested using the log–rank test.
SD: standard deviation, PTSD: post–traumatic stress disorder.
p < 0.05 was considered statistically significant.
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Table 2. The results of univariate and multivariate Cox proportional hazard models.
	Factors
	Classification
	Crude HR (95% CI)
	P value
	Adjusted HR (95% CI) a
	P value

	Age
	Continuous
	1.04
	(
	1.04
	–
	1.05
	)
	<0.001
	1.04
	(
	1.03
	–
	1.05
	)
	<0.001

	Sex
	Men
	Ref.
	
	Ref.
	

	
	Women
	1.59
	(
	1.45
	–
	1.73
	)
	<0.001
	1.85
	(
	1.55
	–
	2.20
	)
	<0.001

	PTSD symptoms
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.43
	(
	1.30
	–
	1.58
	)
	<0.001
	1.26
	(
	1.10
	–
	1.44
	)
	0.001

	Experience of earthquake
	No
	Ref.
	
	Ref.
	

	
	Yes
	0.82
	(
	0.70
	–
	0.97
	)
	0.017
	0.91
	(
	0.69
	–
	1.20
	)
	0.507

	History of mental illness
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.44
	(
	1.21
	–
	1.72
	)
	<0.001
	0.96
	(
	0.75
	–
	1.25
	)
	0.783

	Need for assistance
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.84
	(
	1.61
	–
	2.11
	)
	<0.001
	1.15
	(
	0.93
	–
	1.42
	)
	0.209

	History of cancer
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.31
	(
	1.13
	–
	1.51
	)
	<0.001
	1.48
	(
	1.23
	–
	1.79
	)
	<0.001

	History of stroke
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.41
	(
	1.24
	–
	1.61
	)
	<0.001
	1.26
	(
	1.04
	–
	1.52
	)
	0.021

	History of heart disease
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.37
	(
	1.23
	–
	1.51
	)
	<0.001
	1.30
	(
	1.13
	–
	1.49
	)
	<0.001

	History of diabetes mellitus
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.14
	(
	1.04
	–
	1.25
	)
	0.005
	1.23
	(
	1.09
	–
	1.39
	)
	0.001

	Smoking habit
	never smoked
	Ref.
	
	Ref.
	(trend p =0.069)

	
	former smoker
	0.73
	(
	0.66
	–
	0.81
	)
	<0.001
	1.03
	(
	0.86
	–
	1.24
	)
	0.737

	
	current smoker
	0.83
	(
	0.71
	–
	0.97
	)
	0.021
	1.27
	(
	1.01
	–
	1.61
	)
	0.045

	Drinking habit
	never drinks or rarely drinks
(less than once a month)
	Ref.
	
	Ref.
	(trend p =0.086)

	
	former drinker 
	0.95
	(
	0.78
	–
	1.15
	)
	0.584
	1.22
	(
	0.92
	–
	1.62
	)
	0.173

	
	current drinker
(more than once a month) 
	0.79
	(
	0.72
	–
	0.87
	)
	<0.001
	1.15
	(
	0.99
	–
	1.33
	)
	0.067

	Level of sleep satisfaction
	satisfied with sleep
	Ref.
	
	Ref.
	(trend p =0.114)

	
	slightly unsatisfied with sleep
	1.15
	(
	1.02
	–
	1.28
	)
	0.018
	1.04
	(
	0.92
	–
	1.19
	)
	0.523

	
	quite unsatisfied with sleep
	1.40
	(
	1.20
	–
	1.62
	)
	<0.001
	1.03
	(
	0.85
	–
	1.24
	)
	0.773

	
	very dissatisfied with sleep or
 does not sleep at all
	1.69
	(
	1.37
	–
	2.10
	)
	<0.001
	1.36
	(
	1.04
	–
	1.77
	)
	0.024

	Exercise habit
	almost daily
	Ref.
	
	Ref.
	(trend p =0.342)

	
	2 to 4 times a week
	1.06
	(
	0.94
	–
	1.20
	)
	0.328
	1.01
	(
	0.86
	–
	1.18
	)
	0.911

	
	approximately once a week
	1.16
	(
	1.00
	–
	1.33
	)
	0.046
	1.08
	(
	0.89
	–
	1.31
	)
	0.423

	
	almost never
	1.24
	(
	1.10
	–
	1.40
	)
	<0.001
	1.07
	(
	0.91
	–
	1.26
	)
	0.434

	a Adjusted for age, sex, PCL score, experience of earthquake, history of mental illness, need for assistance, history of cancer, history of stroke, history of heart disease, history of diabetes mellitus, smoking habit, drinking habit, level of sleep satisfaction, and exercise habit.
95% CI: 95% confidence interval, HR: hazard ratio, Ref: reference, PTSD: post–traumatic stress disorder.
Cox proportional hazard model; p < 0.05 was considered statistically significant.





Table 3. The results of multivariate Cox proportional hazard models by sex.
	Factors
	Classification
	Men
	Women

	
	
	Adjusted HR (95% CI)a
	P value
	Adjusted HR (95% CI) b
	P value

	Age
	Continuous
	1.03
	(
	1.02
	–
	1.05
	)
	<0.001
	1.04
	(
	1.03
	–
	1.06
	)
	<0.001

	PTSD symptoms
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.39
	(
	1.11
	–
	1.74
	)
	0.004
	1.18
	(
	0.99
	–
	1.41
	)
	0.065

	Experience of earthquake
	No
	Ref.
	
	Ref.
	

	
	Yes
	0.88
	(
	0.60
	–
	1.28
	)
	0.508
	0.93
	(
	0.62
	–
	1.38
	)
	0.703

	History of mental illness
	No
	Ref.
	
	Ref.
	

	
	Yes
	0.88
	(
	0.57
	–
	1.38
	)
	0.587
	1.02
	(
	0.74
	–
	1.40
	)
	0.915

	Need for assistance
	No
	Ref.
	
	Ref.
	

	
	Yes
	0.94
	(
	0.61
	–
	1.43
	)
	0.762
	1.21
	(
	0.94
	–
	1.57
	)
	0.136

	History of cancer
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.50
	(
	1.16
	–
	1.94
	)
	0.002
	1.45
	(
	1.11
	–
	1.90
	)
	0.007

	History of stroke
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.30
	(
	1.00
	–
	1.70
	)
	0.050
	1.19
	(
	0.89
	–
	1.58
	)
	0.241

	History of heart disease
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.21
	(
	0.97
	–
	1.50
	)
	0.087
	1.36
	(
	1.13
	–
	1.64
	)
	0.001

	History of diabetes mellitus
	No
	Ref.
	
	Ref.
	

	
	Yes
	1.35
	(
	1.12
	–
	1.63
	)
	0.001
	1.13
	(
	0.96
	–
	1.34
	)
	0.134

	Smoking habit
	never smoked
	Ref.
	(trend p =0.228)
	Ref.
	(trend p =0.125)

	
	former smoker
	1.02
	(
	0.82
	–
	1.26
	)
	0.862
	1.10
	(
	0.75
	–
	1.61
	)
	0.636

	
	current smoker
	1.21
	(
	0.91
	–
	1.60
	)
	0.195
	1.46
	(
	0.94
	–
	2.27
	)
	0.091

	Drinking habit
	never drinks or rarely drinks
(less than once a month)
	Ref.
	(trend p=0.364)
	Ref.
	(trend p =0.144)

	
	former drinker
	1.27
	(
	0.92
	–
	1.76
	)
	0.153
	0.88
	(
	0.39
	–
	1.99
	)
	0.763

	
	current drinker
(more than once a month)
	1.14
	(
	0.91
	–
	1.42
	)
	0.252
	1.17
	(
	0.96
	–
	1.44
	)
	0.129

	Level of sleep satisfaction
	satisfied with sleep
	Ref.
	(trend p =0.019)
	Ref.
	(trend p =0.971)

	
	slightly unsatisfied with sleep
	0.99
	(
	0.81
	–
	1.22
	)
	0.931
	1.06
	(
	0.90
	–
	1.26
	)
	0.486

	
	quite unsatisfied with sleep
	1.26
	(
	0.94
	–
	1.69
	)
	0.124
	0.90
	(
	0.70
	–
	1.16
	)
	0.423

	
	very dissatisfied with sleep or
 does not sleep at all
	1.80
	(
	1.19
	–
	2.72
	)
	0.006
	1.14
	(
	0.80
	–
	1.61
	)
	0.469

	Exercise habit
	almost daily
	Ref.
	(trend p=0.762)
	Ref.
	(trend p =0.317)

	
	2 to 4 times a week
	0.93
	(
	0.74
	–
	1.18
	)
	0.557
	1.09
	(
	0.87
	–
	1.35
	)
	0.457

	
	about once a week
	1.01
	(
	0.76
	–
	1.35
	)
	0.945
	1.16
	(
	0.90
	–
	1.50
	)
	0.258

	
	almost never
	1.01
	(
	0.79
	–
	1.30
	)
	0.913
	1.12
	(
	0.90
	–
	1.40
	)
	0.301

	a, b Adjusted for age, PCL score, experience of earthquake, history of mental illness, need for assistance, history of cancer, history of stroke, history of heart disease, history of diabetes mellitus, smoking habit, drinking habit, level of sleep satisfaction, and exercise habit.
95% CI: 95% confidence interval, HR: hazard ratio, Ref: reference, PTSD: post–traumatic stress disorder.
Cox proportional hazard model; p < 0.05 was considered statistically significant.







Table 4. The results of Poisson regression models.
	
	Low
	Middle
	High Middle
	High
	Total

	Range of PCL score [median (minimum–maximum)]
	19.0 (17.0–21.3)
	26.0 (22.0–30.8)
	36.0 (31.0–43.6)
	55.0 (44.0–85.0)
	

	The number of participants
	3,923
	3,923
	3,831
	4006
	15,683

	Women (%)
	41.2
	50.7
	53.2
	58.4
	50.9

	Age (years) (mean [SD])
	74.3 (6.8)
	73.8 (6.5)
	73.9(6.4)
	74.2 (6.1)
	74.0 (6.5)

	Follow–up period (person–years) (mean [SD])
	3.8 (1.5)
	3.8 (1.5)
	3.7(1.5)
	3.6 (1.6)
	3.7 (1.5)

	The number of fracture
	389
	401
	447
	586
	1823

	Age and sex adjusted odds ratios
	Ref.
	1.00
	1.17*
	1.44**
	(trend p < 0.001)

	(95% CI)
	
	(0.87–1.15)
	(1.02–1.34)
	(1.26–1.63)
	

	Age, sex, and follow–up period adjusted odds ratios
	Ref.
	1.02
	1.08
	1.28**
	(trend p < 0.001)

	(95% CI)
	
	(0.89–1.17)
	(0.94–1.23)
	(1.12–1.46)
	


95% CI, 95% confidence interval; HR, hazard ratio; Ref, reference; PCL, post–traumatic stress disorder checklist.
Poisson regression model: p < 0.05 was considered statistically significant. * p = 0.025, ** p < 0.001.







