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11 | dzh 61 61 61 57 57 65 66 64
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HR[6] & ¥

Indicators Cases/Person-years HR (95% CI) P-Value
Social isolation indicators SR DIEE

Live alone 3,441/1,079,069 — 108 (1.04-112) <0001 T/

Less friend/family visits 1,012/493,225 . 110 (1.03-1.18) 0003  RAN/RIXDERED

Less leisure/social activities ~ 4,293/1,805,955 — - 106 (1.02-1.10) 0003  HREFHB/ L ¥—2>
Loneliness indicators Ik D IEE

Feel lonely 3,216/1,093,231 —=——  119(1.14-124) <0001 IMEBZERELD

Unable to confide 2,875/1,208,545 | —=—— 1.05(1.01-1.09) 0017  FIBRAITZEFLLEL

I I I | |

1.00 1.05 1.10 1.15 1.20 1.25

Figure 1. Association of individual components of social isolation and loneliness with risk of incident osteoporosis via multivariable model. Multivariable model
were adjusted for age (years), sex (male or female), ethnic background (white, mixed, Asian or Asian British, black or black British, Chinese or other ethnic group),
Townsend deprivation index, education years (<15, 15 to <20, or =20 years), body mass index (<18.5, 18.5 to <30, or =30 kg/m?), smoking status (never,
previous, or current smoking), alcohol intake frequency (<3 or =3 times/week), healthy diet score (<3 or =3) and physical activity (<150 min/week or =150 min/
week), anxiety (no or yes), depression (no or yes), having seen a psychiatrist (no or yes), dementia (no or yes), glucocorticoid use (no or yes), vitamin
D supplementation (no or yes), and calcium supplementation (no or yes).
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STHER[6] & Y

Baseline features of participants

Social isolation Loneliness
Social isolation Social isolation Social isolation Loneliness Loneliness Loneliness
index=0 index = 1 index>2 index=0 index = 1 index = 2
Characteristics (n =239 452) (n=172 202) (n=40779) (n =306 335) (n=117 794) (n = 28 304)
Age, years, mean (SD) 56.43 (8.11) 56.26 (8.11) 56.46 (7.80) 56.38 (8.10) 56.51 (8.08) 55.74 (7.93)
Female, n (%) 128 704 (53.75) 04 464 (54.86) 20 809 (51.03) 166 930 (54.49) 62 437 (53.01) 14 610 (51.62)
Healthy diet score, n (%) P <0.0001 P <0.0001
<3 74 605 (32.01) 56 651 (34.15) 14 330 (37.18) 03 801 (31.5) 40 796 (36.12) 10 998 (41.09)
(=3 fEEBEXI7 158481 (67.99) 109 230 (65.85) 24232 (62.82) 204024 (685) 72152 (63.88) 15 767 (58.01)

Physical activity, min/week, n (%) P .0001
0 57 026 (28.03) 45 79f (39861 10 972 (39.3) 77 402 (30.85) 2§ 29?2 82,24) 7034 (34.43)
| 2150 B AIER 146 444 (71.97) 85 069 (85.04) 16 945 (60.7) 173 486 (69.15) 61 578 (67.76) 13 394 (65.57)

Depression, n (%)

S _ 227818 (9514) 160 701 (93.32) 36 684 (89 96) 203754(9589) 107272 (9107) 24177 (85,
[3 22XRA7 11 634 (4.86) 11 501 (6.68) 4095 (10.04) 12 581 (4.11) 10 522 (8.93) 4127 (14.58)
Anxiety, n (%)

No 235 853 (98.5) 168 874 (38.07) 39 711 (97.38) 302122 (98.62) 114961 (97.59) 27 355 (96.65)

Yes 3599 (1.5) 3328 (1.93) 1068 (2.62) 4213 (1.38) 2833 (2.41) 949 (3.35)

Having seen a psychiatrist, n (%)

_ 215 856 (90.37) 150 361 (87.66) 33420 (8247) 279166 (91.37)
Yes FEMEIE =2 22 098 (0.63) 21 159 (12.34) 7107 (17.53) 26381(863) 18011 (1536 6872 (24.44) |

Dementia, n (%)

No 239 359 (99.96) 172 130 (99.96) 40 756 (99.94) 306 217 (99.96) 117 740 (99.95) 28 288 (99.94)

Yes 93 (0.04) 72 (0.04) 23 (0.06) 118 (0.04) 54 (0.05) 16 (0.06)
Glucocorticoid use, 1 (%)

No 230 663 (96.33) 165 453 (96.08) 39 085 (95.85) 204 886 (96.26) 113192 (96.09) 27 123 (95.83)

Yes 8789 (3.67) 6749 (3.92) 1694 (4.15) 11 449 (3.74) 4602 (3.91) 1181 (4.17)
Calcium supplementation, n (%)

No 224 747 (93.99) 161 209 (93.77) 38 025 (93.54) 287 245 (93.88) 110204 (93.77) 26 532 (94.02)

Yes 14 382 (6.01) 10 715 (6.23) 2628 (6.46) 18 710 (6.12) 7328 (6.23) 1687 (5.98)
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RLTW3, LAaL, ACE L BHRIEY X7 & DOBEEMIL, FICEBTENRETMIC L 2BIENLEEMICEL T,
TSN TUWARL, ZORIAEE 35— AR, ACE E BHFRIEORIEL OBRRKRERANR, R
—w o YUR2 27 (PRS) Lt OMBERZABTEITHIELH*BRET 5,

HEEFZE:Z DR TIZ. YBEHEEEDL W 124,789 AD UK NA AR o &inEA S L71=, Ri& ACE
B (BENxI L7 b, BENES. SN2 7 L7 b, BENERS. HHES) X, RIEEADERZE(C
{ot STHER L Tzo ZZERAE Cox KHINY —FETILT, FR(E 12.8 FOEIHEE T O BRI X7 % 5T
mL 7=,

FEE : 20740 OFHRBREEEMICB W T, RREACEIZBHEEY X7 tAERCEHZERL (LTEAIEN
H7-V) OFHENY — R [HR] = 1.07. 95%EEXREICI] 1.04-1.11 ; ZACE[3fEfE U ] vs. = L : HR = 1.26.
1.10-1.43) , B&EWIZIE. BEN*Z L2 b (HR=1.14, 1.04-1.25) . &#ESF (HR=1.14. 1.03-
1.27) . BERERF (HR=1.17, 1.05-1.30) . L 0HERERF (HR=1.15, 1.01-1.31) IEEBEOHRE%
T L7 MERIERIEEMN TlE, ZEICEWT X YmWEEEARD 57z, BEACE/EPRSADEIFIREIZBHE
FEY X7 %&3EIcEinEE7 (HR=3.04. {EACE/{EPRS¢ Ot T2.46~3.76) . GXEME/EBIZBEET
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Table 3. Sex-specific associations of ACEs with osteoporosis.

£ (HERAENT)

MHER[8] & Y

ACEs

Women (HR [95%CI])

Men (HR [95%CI])

Model 1°

Model 2°

Model 3 €

Model 12

Model 2°

Model 34

_emotional abuse

1,16 (1.03-1.30)

114 (1.02-1.28)

1.19 (0.83-1.69)

physical abuse
sexual abuse

1.16 (1.03-1.30)
1.18 (1.04-1.35)

1.19 (1.06-1.34)
1.20 (1.05-1.37)

1.44 (1.03-2.03)
1.35 (0.89-2.04)

emotional neglect

physical neglect

ACE:s score, each unit increases

ACEs score: 0
ACEs score: 1-2

1.19 (1.08-1.32)
1.08 (0.97-1.20)
1.08 (1.04-1.12)
ref

1.07 (0.97-1.17)

1.17 (1.06-1.29)
1.08 (0.97-1.20)
1.08 (1.04-1.12)
ref

1.07 (0.97-1.17)

1.17(0.84-1.62)
0.96 (0.64-1.43)
1.10 (0.98-1.24)
ref

1.12 (0.82-1.55)

ACEs score: >3

1.28 (1.12-1.47)

1.28 (1.11-1.48)

1.58 (1.04-2.42)

1.23 (0.93-1.64)
1.11 (0.87-1.41)
0.90 (0.58-1.38)
1.06 (0.84-1.34)
1.33 (1.05-1.69)
1.08 (0.99-1.19)
ref

1.06 (0.87-1.30)
1.28 (0.89-1.83)

1.13 (0.84-1.51)
1.08 (0.85-1.37)
0.82 (0.53-1.26)
0.98 (0.77-1.24)
1.24 (0.97-1.59)
1.04 (0.95-1.14)
ref

1.03 (0.84-1.26)
1.11 (0.77-1.60)

1.03 (0.75-1.40)
1.12 (0.87-1.43)
0.82 (0.52-1.29)
0.96 (0.75-1.23)
1.17 (0.90-1.51)
1.02 (0.93-1.13)
ref

0.98 (0.79-1.21)
1.08 (0.74-1.58)

Note: Abbreviations: ACEs, adverse childhood experiences; HR, hazard ratio; and CI, confidence interval.
3 adjustment for age and ethnicity, ® adjustment for age, ethnicity, BMI, TDI, education, smoking, alcohol
drinking, physical activity, vitamin/mineral supplement, diabetes, hypertension, and CVD. ¢ adjustment for
age, ethnicity, BMI, TDI, education, smoking, alcohol drinking, physical activity, vitamin/mineral supplement,
diabetes, hypertension, CVD, and estradiol. d adjustment for age, ethnicity, BMI, TDI, education, smoking, alcohol
drinking, physical activity, vitamin/mineral supplement, diabetes, hypertension, CVD, and testosterone.
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Change in prevalence of vertebral fractures over two decades: a Japanese
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Fig. 3 Treatment rate for osteoporosis. Data are shown as the percent-
age (number) of participants with low bone mineral density (<70%
young adult mean). **Significantly higher than expected (P <0.01).
""Significantly lower than expected (P <0.01)
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