
Higher incidence of hip fracture in newly diagnosed
schizophrenic patients in Taiwan

H
ip fracture is a major public health concern due

to its poor outcome and serious socioeconomic

burden in older people (1). Evidence has shown

that many factors are related to increased risk of hip

fracture, but psychiatric diseases are not confirmatory

(2, 3). A case-control study by Howard et al. in the

United Kingdom has shown that schizophrenia is asso-

ciated with increased risk of hip fracture in univariate

analysis (odds ratio [OR]�1.73, 95% CI�1.32�2.28),

but association is no longer found in multivariate analysis

(3). To date, no clinical study has focused on the

relationship between schizophrenia and the risk of hip

fracture in older people in Taiwan. In order to clarify this

issue, we used the database from the Taiwan National

Health Insurance program to conduct this population-

based cohort study. The details of the insurance program

can be found in previous studies (4�6).

In this study, we randomly selected 445 subjects aged

65 years or older with newly diagnosed schizophrenia as

the case group based on the diagnosis codes of the

International Classification of Diseases, 9th Revision,

Clinical Modification (ICD-9 codes 295 and V11.0, 210

men and 235 women, mean age [standard deviation]�
75.2 [6.9] years) and 1,780 subjects aged 65 years or older

without schizophrenia as the comparison group (840 men

and 940 women, mean age [standard deviation]�74.2

[7.1] years), from 2000 to 2010. Both groups were

matched for gender, age and year of diagnosis. We

measured the incidence of hip fracture (ICD-9 codes

820) until either hip fracture was diagnosed or until 31

December 2010. To reduce the biased results, subjects

with hip fracture diagnosed before entering this cohort

were excluded.

The schizophrenia group had a significantly higher

incidence of hip fracture than did the non-schizophrenia

group (20.3 vs. 10.6 per 1,000 person-years, incidence rate

ratio [IRR]�1.91, 95% CI�1.49�2.44). The subanalysis

stratified by gender and age group also displayed that the

incidence rates of hip fracture were all higher in the

schizophrenia group than that in the non-schizophrenia

group, with statistical significance. Men with schizophre-

nia had a higher risk of hip fracture than did women with

schizophrenia (IRR 3.26 vs. 1.42). Subjects with schizo-

phrenia aged 75�84 had the highest incidence than other

subgroups (incidence rate�35.4 per 1,000 person-years),

but subjects with schizophrenia aged 65�74 had a higher

risk of hip fracture (IRR�2.14, 95% CI�1.51�3.02).

The risk of hip fracture was higher among subjects with a

duration of diagnosing schizophrenia of less than 2 years

(IRR�2.82, 95% CI�2.16�3.69), as compared to those

with a duration ]2 years (IRR�1.54, 95% CI�1.14�
2.07) (Table 1).

A case-control study by Bolton et al. in Canada has

shown that schizophrenia is associated with increased risk
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Table 1. Incidence rates of hip fracture for schizophrenia group and non-schizophrenia group

Non-schizophrenia Schizophrenia

N Case

Person-

years

Incidence

rate N Case

Person-

years

Incidence

rate

Incidence rate

ratio (95% CI)$

All 1,780 113 10,640 10.6 445 42 2,072 20.3 1.91 (1.49, 2.44)

Gender

Men 840 30 4,770 6.29 210 17 830 20.5 3.26 (2.27, 4.67)

Women 940 83 5,870 14.1 235 25 1,242 20.1 1.42 (1.02, 1.99)

Age group (year)

65�74 956 37 6,611 5.60 239 16 1,338 12.0 2.14 (1.51, 3.02)

75�84 824 76 4,029 18.9 206 26 734 35.4 1.88 (1.34, 2.64)

Follow-up period

B2 years 340 29 3,232 8.97 130 19 751 25.3 2.82 (2.16, 3.69)

]2 years 1,440 84 7,408 11.3 315 23 1,321 17.4 1.54 (1.14, 2.07)

Incidence rate: per 1,000 person-years.
$Incidence rate ratio: schizophrenia vs. non-schizophrenia (95% CI).
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of osteoporotic fractures after being adjusted for covari-

ates (OR�1.61, 95% CI�1.27�2.04) but not focusing on

hip fracture (7). In this study, patients with schizophrenia

have a 1.9-fold increased risk of hip fracture. In further

analysis, we also found that the risk of hip fracture is 2.8-

fold in patients with duration of less than 2 years after

diagnosing schizophrenia, as compared to subjects with-

out schizophrenia. This means that more efforts should

be made to prevent falls in older people with schizo-

phrenia, particularly in the first 2 years of diagnosis. Due

to inconsistent results from the aforementioned studies,

additional studies are needed to determine the relation-

ship between schizophrenia and hip fracture incidence in

older people.

Conflict of interest and funding

The authors disclose no conflicts of interest. This study

was supported in part by Taiwan Department of Health

Clinical Trial and Research Center of Excellence (DO

H102-TD-B-111-004). The funding agency did not influ-

ence the study design, data collection and analysis,

decision to publish or preparation of the manuscript.

Shih-Wei Lai

School of Medicine

China Medical University

Taichung, Taiwan

Department of Family Medicine

China Medical University Hospital

Taichung, Taiwan

Cheng-Li Lin

Department of Public Health

China Medical University

Taichung, Taiwan

Management Office for Health Data

China Medical University Hospital

Taichung, Taiwan

Kuan-Fu Liao

Graduate Institute of Integrated Medicine

China Medical University

Taichung, Taiwan

Department of Internal Medicine

Taichung Tzu Chi General Hospital

Taichung, Taiwan

Department of Health Care Administration

Central Taiwan University of Science and Technology

Taichung, Taiwan

E-mail: kuanfuliao@yahoo.com.tw

References

1. Wehren LE, Magaziner J. Hip fracture: risk factors and out-

comes. Curr Osteoporos Rep. 2003; 1: 78�85.

2. Beer C, Giles E. Hip fracture � challenges in prevention and

management. Aust Fam Physician. 2005; 34: 673�6.

3. Howard L, Kirkwood G, Leese M. Risk of hip fracture in

patients with a history of schizophrenia. Br J Psychiatry. 2007;

190: 129�34.

4. Lai SW, Liao KF, Liao CC, Muo CH, Liu CS, Sung FC.

Polypharmacy correlates with increased risk for hip fracture in

the elderly: a population-based study. Medicine (Baltimore).

2010; 89: 295�9.

5. Lai SW, Su LT, Lin CH, Tsai CH, Sung FC, Hsieh DP.

Polypharmacy increases the risk of Parkinson’s disease in older

people in Taiwan: a population-based study. Psychogeriatrics.

2011; 11: 150�6.

6. Lai SW, Lin CH, Liao KF, Su LT, Sung FC, Lin CC. Association

between polypharmacy and dementia in older people: a popula-

tion-based case-control study in Taiwan. Geriatr Gerontol Int.

2012; 12: 491�8.

7. Bolton JM, Metge C, Lix L, Prior H, Sareen J, Leslie WD.

Fracture risk from psychotropic medications: a population-based

analysis. J Clin Psychopharmacol. 2008; 28: 384�91.

Shih-Wei Lai et al.

2
(page number not for citation purpose)

Citation: Libyan J Med 2013, 8: 20911 - http://dx.doi.org/10.3402/ljm.v8i0.20911

http://www.libyanjournalofmedicine.net/index.php/ljm/article/view/20911
http://dx.doi.org/10.3402/ljm.v8i0.20911


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


