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Table 1. Sociodemographic characteristics (n=>50).

Characteristics n (%) in NFF* n (%) in FE' P value

Age 60~ 69 22 (47.8) 2 (50) 0.22
70~79 22 (47.8) 1 (25)
80~ 2 (4.3) 1 (25)

Sex Male 10 (21.7) 0 (0) 0.30
Female 36 (78.3) 4 (100)

Body mass index (kg/mz) Less than 25 43 (93.9) 3 (75) 0.33
25 or more 3 (6.5) 1 (25)

Marital status Married or living as married 22 (47.8) 2 (50) 091
Widowed or divorced or unmarried 24 (52.2) 2 (50)

Education Not graduated high school 39 (84.8) 3 (75) 0.61
Graduated high school 7 (15.2) 1 (25

Occupation Employed 9 (19.6) 1 (25) 0.96
Unemployed 37 (80.4) 3 (75

Income (Won/month) < 1,000,000 9 (19.6) 0 (0) 0.50
1,000,000 ~ 2,000,000 14 (30.4) 1 (25)
2,000,000 ~ 4,000,000 15 (32.6) 3 (75)
>4,000,000 4 (8.7) 0 (0)
Unknown 4 (8.7) 0 (0)

Leg length Less than 80 cm 23 (50.0) 2 (50.0) 0.86
80 cm~90 c¢m 20 (43.5) 2 (50.0)
90 cm and more 3 (6.5) 0 (0

Height Less than 150 cm 15 (32.6) 2 (50) 0.52
150 cm~160 c¢m 20 (43.5) 2 (50)
160 cm and more 11 (23.9) 0 (0)

Exercise Regular 28 (60.9) 2 (50) 0.67
Not regular 18 (39.1) 2 (50)

Visual acuity Less than 0.6 23 (50.0) 3 (75) 0.34
0.6 and more 23 (50.0) 1 (25)

Statistical method: Chi-square method. *NFF: Elderly adults who had fallen less than once for one year, TEE: Elderly adults who had

fallen more than twice for one year.
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Table 2. Performance test results according to falling frequency.
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Table 3. Factors influencing elderly adults’ falling.

95% Confidence Interval

Odds Ratio
Lower Upper

Average MSL 0.859 0.753 0.981
Average MSL adjusted 0.894 0.806 0.991

by leg length
Average ‘MSL adjusted 0.868 0.753 1

by height
TUG 0.827 0.412 1.659
UsS 0.797 0.594 1.07
Age 1.04 0.851 1.27
Exercise 1.556 0.201 12.053
BMI 1.282 0.834 1.971
Visual Acuity 0.134 0 57.898

Statistical method: Mann-Whitney rank test. *NFF: Elderly
TEF: Elderly

adults who had fallen more than twice for one year.

adults who had fallen less than once for one year,

Statistical method: Univariate or multiple logistic regression
analysis (Dependent variable = Frequent fall of elderly people

more than twice for one year).
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Table 4. Correlation between various MSL measures.

MSL_Avg* MSL leg" MSL He™ MSL FL' MSL FR' MSL SL" MSL sR#* MSL BL' " MsL BRTT MsL Lc*® MSL Re! '

MSL Avg 1

MSL leg 945 1

MSL He 850  .969 1

MSL FL 921 .867 776 1

MSL FR 923 881 .790 929 1
MSL SL .864 810 722 .675 683
MSL SR 910 833 746 739 748
MSL BL 952 929 849 891 889
MSL BR 928 .875 .788 .862 .854
MSL Lt 993 946 853 925 .904
MSL Rt 993 931 835 905 930

1

941
732
.687
.878
.839

1

783
762
.896
911

1

947
953
940

1
.906 1
939 974 1

Statistical method: Pearson correlation analysis. *MSL_Avg: Average MSL, MSL FL+MSL FR+MSL SL+MSL SR+MSL BL+MSL

BR/6,

TMSL_Ieg: Average MSL corrected by leg length, TMSL_Ht: Average MSL corrected by height,

SMSL_FL: Forward Lefc MSL,

'MSL_FR: Forward Right MSL, "MSL SL: Side Left MSL, **MSL_SR: Side Right MSL, ' "MSL_BL: Backward Left MSL, T ' MSL_BR:
Backward Right MSL, §§MSL_Lt: Average of Left three directions of MSL, I MSL Rt Average of Right three directions of MSL.

Table 5. Various MSL measures predicting elderly adults’ falling.

Not adjusted

Adjusted by leg length

Adjustded by height

95% Confidence

95% Confidence

95% Confidence

Interval Interval Interval
QOdds Ratio Odds Ratio QOdds Ratio
Lower Upper Lower Upper Lower Upper
MSL_FL* 0.872 0.766 0.991 0.871 0.765 0.992 0.879 0.771 1.002
MSL_FRJr 0.869 0.766 0.987 0.870 0.767 0.988 0.877 0.770 0.999
MSL_SL,r 0.832 0.706 0.981 0.832 0.702 0.985 0.839 0.713 0.987
MSL_SR§ 0.852 0.745 0.975 0.852 0.745 0.975 0.855 0.746 0.980
MSL_BL' 0.909 0.831 0.995 0.909 0.831 0.995 0915 0835  1.004
MSL_BR1I 0.916 0.834 1.007 0.917 0.835 1.007 0.926 0.840 1.021
MSL_Le** 0.853 0.741 0.983 0.854 0.742 0.984 0.860 0.744 0.992
MSL Re™ T 0.867 0.765 0.982 0.868 0.766 0.983 0.874 0768  0.994

Statistical method: Univariate or multiple logistic regression analysis (Dependent Variable = Frequent fall of elderly people more than
twice for one year). *MSL FL: Forward Left MSL, TMSL FR: Forward Right MSL, TMSL . SL: Side Left MSL, §MSL SR: Side Right
MSL, MSL_BL. Backward Left MSL, ﬂMSL_BR. Backward Right MSL, **MSL Lt: Average of Left three directions of MSL, T TMSL_Rt.

Average of Right three directions of MSL.
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ABSTRACTS

The Usefulness of Maximal Step Length to
Predict Annual Fall Risk

Yong Chol Kwon, M.D., Seok Joong Kim, M.D., Hwa Jung
Kim, M.D.*, Jinho Park, M.D.**, Jin Young Choi, Ph.D.***,
Be Long Cho, M.D., Ph.D.

Department of Family Medicine, Seoul National University Hospital,
*Department of Preventive Medicine, Seoul National University College
of Medicine, **Department of Family Medicine, Healthcare System
Gangnam Center of Seoul National University Hospital, ***Department
of Psychology, Seoul National University, Seoul, Korea

Background: Many clinical measures have been used to
assess fall risk in elderly adults. The first objective of this
study was to assess the clinical availability of maximal
step length (MSL) as a measurement predicting falling
probability in future. The second objective of this study
was to try to find out how to use MSL more easily in
a clinical setting.

Methods: The study population consisted of 50 com-
munity-dwelling people (=60 yrs). Demographic data
were reviewed by self-recorded questionnaire and MSL,
US and TUG had been done when the subjects visited a
clinic in March and April 2004. They revisited the clinic
after one year and information of fall incidence was
obtained and their visual acuity was examined. To exa-
mine the association between many performance tests
(MSL  Unipedal stance, Timed up and go) and their real
falling after tests, we analysed data by Mann-Whitney
rank Test, pearson correlation and multiple regression.
Results: The average MSL predicted future falling
(P-value 0.025), but Unipedal stance, Timed up and go
did not. The predicting ability of MSL was preserved
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using many MSL measures (average MSL corrected by leg
length and height, one direction measure among six
directions of MSL, and average of left and right three
directions of MSL).

Conclusion: This study showed that MSL had the ability
to predict elderly adults’ falling in future. And this study
showed that MSL can be used more easily in a clinical
setting. (J Korean Acad Fam Med 2008;29:26-33)

Key words: maximal step length, unipedal stance, timed
up and go, frequent fall, elderly adults

& 10 &2 9

1 Zgn], o]l gL, A4 A7kl 11733 w2 G
A 2 GAFA el =138 2006;26:291-303.

Lippincott;2001.

3. Tideiksar R. Falls in older persons: prevention and mana-
gement. 2nd ed. Baltimore:Health Profession Press;1997.

4. e A, 28N, wae], ded, YF 5 4R
FEAY =Rl GddE B B el =9 2002:6:
183-96.

5. Arfken CL, Lach HW, Birge SJ, Miller JP. The prevalence
and correlates of fear of falling in elderly persons living in the
community. Am J Public Health 1994;84:565-70.

6. olsF, A, A4, FEE, o] &, 2HE ANER
7 AHMaximal Step Length, MSL)2] 42 84, 7174 o] &+
3] A 2007;28:263-70.

7. Cho BL, Scarpace D, Alexander NB. Tests of Stepping as
indicators of mobility, balance, and fall risk in balance-
impaired older adults. J Am Geriatr Soc 2004;52:1168-73.

8. Medell JL, Alexander NB. A clinical measure of maximal and
rapid stepping in older women. J Gerontol A Biol Sci Med
Sci 2000;55:M429-33.

9. AHE, HAad, 2o, W4
Aol $18lQlxt. 71 9 g3 A 2001;22:221-9.

10. Gunter KB, White KN, Hayes WC, Snow CM. Functional
mobility discriminates non-fallers from one-time and frequent
fallers. J Gerontol A Biol Sci Med Sci 2000;55:M672-6.

11. Karinkanta S, Heinonen A, Sievanen H, Uusi-Rasi K, Kannus

P. Factors predicting dynamic balance and quality of life in

=

25 o) =
olFd, 234 5. =2

ik
=

home-dwelling elderly women. Gerontology 2005;51:116-21.
12. Delbaere K, Van den Noortgate N, Bourgois J, Vander-
straeten G, Tine W, Cambier D. The Physical Performance



Test as a predictor of frequent fallers: a prospective commu-

H2E e
nity-based cohort study. Clin Rehabil 2006;20:83-90.

13. Corbeil P, Simoneau M, Rancourt D, Tremblay A, Teasdale

& 0=E Eot EP2M EHEEZA

a4

o
Rehabil Eng 2001;9:126-36.

| R2
N. Increased risk for falling associated with obesity: mathe-
matical modeling of postural control. IEEE Trans Neural Syst

REERTNN




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


