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ABSTRACT
Objectives   :  

physical  performance  and  the  functional  status  level  in  the    elderly.
Methods   :  
Geriatric  and  Physical  Medicine  and  Rehabilitation    Outpatient  Clinics  Hasan  Sadikin  Hospital  Bandung  
from  July  until  August  2010.  Clinical  assessment   included   the  severity  of  FP(   standing  occipital      to  
wall  distance   -­  OWD,  demographic   (age,  gender,   education,  marital   status,  occupation),  Body  Mass  

performance  (  Short  Physical  Performance  Battery  –  SPPB)  and  evaluation  of  disability  (  Barthel  index  
and  Nottingham  Extended  Activities  of  Daily  Living   index  -­  NADL  index      )  Study  design   is:     cross  
sectional  study.
Results  :  The  mean  age  of  the  subjects  was  72.21  (6.69)  and  68  (63.0%)  were  women.  The  severity  of  

Physical  performance  was  measured  by  SPPB  median  8  (3-­12).  Disability  or  functional  status  level  were  
measured  by  the  Barthel  index      median  95  (65-­100)  and  NADL  index  median  53  (12-­63).

(greater  depression  and  MMSE).  Increased  severity  of  FP  was  related  to  decline  physical  performance  
(SPPB)(  p   p   p
Conclusions   :
status  level  in  elderly.  
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INTRODUCTION
  

(FP)   frequently   occurs.1      Thoracic   kyphosis,  

protruded   head,   and   in  more   severe   cases   hip  

a   wider   base   of   support   characterize   FP.1-­5  
Pathophysiology  of  FP  in  the  elderly  is  poorly  
understood   but   most   likely   multifactorial.1    
Most   of      previous   studies   have   been   focused  
on   the   association   between   kyphosis   and   low  
bone  mineral  density  (BMD),  and  consequently  
vertebral  fractures,    but    it  may  also  result  from  
non-­osteoporotic   conditions   such   as   comorbid    
condition   and   deconditioning.   Intervertebral  
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disks   undergo   the   most   dramatic   age-­related  
changes   of   all   connective   tissue   which   can  
cause  kyphosis.  Decreased  muscle  strength  can  
also   cause   kyphosis.   Back   extensor   strength  
decreases   with   age   and   is   associated      with    
reduced    levels  of  physical  activity.2-­6

Protrusion  of    the  head  is  characterized  by  

vertebra  and  upper  region  thoracal  vertebra  and  
increased  extension  of  the  upper  cervicalis  and  
occiput.  It  causes  stressed  anterior  and  posterior  
longitudinal   ligaments,   muscle   tension,  
fatique   and   brachial   plexus   impingement.7,8  
In   the   elderly  protrusion   is   caused  by  cervical  
dysfunction  and  degeneratif  spondylosis.2,3,7,8  A    

a  deformity  of    lower  limbs  will  cause  deviation  
of   center   of   gravity   (COG),   so   that   upright  
posture  becomes  unstable  and  widens  the    base  
of   support.   Decrease   in   sensory   and   nervous  
system   changes   will   affect   static   balance,  
thereby  reducing  the  ability  to  do  a  movement  
such  as  reaching  or  the  bending  activity  of  daily  
living  (ADL).2,3,6,9

In   addition,   the   abnormal   postural  
alignment   and   worse   spinal   mobility   and  

strategies   for   static   and   dynamic   balance  
control.1

In   spite  of   these  consequences,   the  effect  
of   FP   on      the   disabling   process   in   the   elderly  
is   poorly   understood.   Previous   studies   have  

of  aged  women  referred  to  a  bone  clinic  found  

severity  and  some  functional  activities.  10  Other  
study      found   that  women  with  greater  degrees  
of   kyphosis   were   only   slightly  more   likely   to  
report  back-­related  disability.11  Another    study  
found   that   kyphosis   was   not   associated   with  
substantial   chronic   pain,   disability,   or   poorer  
health    in  older  women.12  

correlation  between  FP,  balance  and  fall  risk  in  
elderly   women.   Postural   balance   disorders   in  
the  elderly  will  increase    the  risk  of  falls,  lower  

to  perform  independently  ADL  and  will  further  
affect  the  quality  of  life.  13  Balzini    et  al  found    
the   severity   of   FP   in   elderly   female   patients  

(without   an   apparent   comorbid   conditions)  
is   related   to   the   severity   of      vertebral   pain,  
emotional   status,   muscular   impairments   and  
motor  function  with    FP  also  having  a  measurable  
effect  on     physical  performance  and  disability.  
If   the   derangement   of   postural   alignment   is  

be   adopted   to   prevent   disability,   but  when   FP  
is   more   pronounced,   compensatory   strategies  
may  no  longer  be  effective,  and  disability  may  
occur.1

Research   of   the   FP   with   a   degree   of  
physical   performance   and   functional   status   in  
elderly   are   coming   from   different   populations  
outside   Indonesia.   The   author   predicts   a  
different   result   if   the   research   was   conducted  
in   Indonesia.   Therefore   this   study   was   aimed  
to   investigate   the   association   between   the  
severity   of   PF,   (   standing   occipital   to   wall  
distance   -­   OWD)         and   physical   performance  
(Short  Physical  Performance  Battery      -­  SPPB)  
and  disability  (the  Barthel  Index  and  the  NADL  
Index)  in  elderly  Indonesians.

  
METHODS

The   population   of   this   study   are   affordable  
elderly   who   visited   the   Geriatric   and   PMR  
outpatient   clinic   dr.   Hasan   Sadikin   Hospital  
(RSHS)  Bandung  Indonesia.  One  hundred  and  
eight   elders   (60   –   90   year-­old)   underwent   the  
entire  clinical  assessment  and  met  the  inclusion  

60  years,  cooperative  and  willing  to  follow  the  
research   program,   can   understand   commands  
and   instructions   given,   limb   muscle   strength  
at   least   4and      signed   the   informed   consent.  
The  exclusion  criteria     are  elderly  with  mental  

depression   (GDS>  10),      visual   acuity  disorder  

loss,   vestibular   disorders,   neuromuscular  
disorders   and   severe   musculoskeletal   disorder  
such   as   stroke,   Parkinson's   disease,   fracture,  
postural  hypotension,    limitation  passive  range  
of  motion   (ROM)   of   lower   limbs      that  would  
affect   gait   patterns.      All   samples      performed  
the   same   procedure,   anamnesis,   physical  
examination,   examination   of   PF   conducted  
by   the   authors,   physical   performance   and  
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functional   status   level      conducted   by   physical  
medicine  and  rehabilitation  residents  in  RSHS.  

The   severity   of   FP   was   evaluated   by  
measuring   the  occipital   to  wall   distance  while  
subjects   stood   with   the   head   in   a   natural  
position,      heels   and   back   touching   a  wall   and    
knees  were  maximally  extended  (Figure  1).  The  

moderate  (5.1–8.0  cm),  and  severe  (>8.0  cm).1,5
Clinical   assessment   was   performed   on  

each   FP   subject   and   included   demographic  
(i.e.   age,   gender,   education,   marital   status,  
occupation),   Body   Mass   Index   and   clinical  

Mini  Mental  State  Examination.14  Presence  and  
severity  of  depression  was  evaluated  using  the  
Geriatric  Depression  Scale.15

The   Short   Physical   Performance   Battery  

includes  a   three   stance  balance   test,   a  4-­meter  

test.  Each  test  was  scored  on  a  0  to  4  scale,  with  
a  summary  score  ranging  from  0  to  12.16

Disability   was   determined   using   self-­
report  instruments.  The  Barthel  Index  provides  
a   score   based   on   ratings   of      basic   activities  
of   daily   living   i.e.   feeding  oneself,   grooming  
oneself,   bathing,   toileting,   walking,   climbing  
stairs   controlling   bladder   and   bowels   with  
a   total   value   ranging   from   0   -­100.17-­19   The  
Nottingham   Extended   Activities   of   Daily  
Living   Index      explores   more   advanced  
activities   through   four   subsections:   mobility,  
kitchen,  domestic  and    leisure.    NADL  version  
of   the   21   items  with   a   score   of   four   possible  
responses  (0-­3),  overall  score  63.  Higher  score  
indicate  more  independent.20,21

Figure  1.  Postural  model  in  elderly  Lewis  2  dan  Benedetti5
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  Normality  test  of  numerical  data  using  one  
sample  Kolmogorov  Smirnov  test.    Analysis  of  
variance  (ANOVA)  for  normally  distributed  data  
and   the   Kruskal  Wallis   test   for   non-­normally  
distributed   data   were   used   and      Chi   Square  
Test   categorical   data   .The   probability   level  

comparison.  The  data  obtained  were  processed  
with  SPSS  version  13.0  for  Windows.

  
RESULTS

Results   showed      in   Table   1   indicate   that   the  
age   and   BMI   are   normally   distributed   (p>  
0.05),      data  were   analyzed   using   the  ANOVA  
parametric  test  .  Depression  scale  data,  MMSE,  

then   were   analyzed   using   the   non-­parametric  
Kruskall  Wallist  test

Characteristics  of    subjects  are  showed  in  
Table  2,  with    mean  age  of  subjects  72.21  (6.69),    
majority  of   subjects  were  women  68   (63.0%).  

characteristics   among   the   3   groups   based   on  
gender,  occupation,  marital  status  and  BMI.

severity   of   PF   is   associated   with   educational  
level  in    elderly  with  p-­value  =  0.031  (p  value  

Table  3  shows  use  of  the  occipital  to  wall  
distance    in  31    subject  who  were  placed  into  the  
mild  FP  group    (  mean  +  SE  =  3.82    +  0.95)  ,  50  
in  the  moderate  FP    group  (  mean  +  SE  =  6.6    +  
0.88),    and  27  in  the  severe  group    (mean  +  SE  
=  9.60  +  1.08).

Mean   score   of   SPPB   in   this   study  was  
8.35  and   the  median   score  was  8   (Table  3).  
Result  of  Physical  performance  using  SPPB  
are   summarized   in   Table   4.   The   summary  
score   of   SPPB   was   moderately   low   in  

moderate   and   severe   group.   Increase   in   the  
severity   of   FP   was   statistically   significant  
reducing    physical  performance,  p

Functional  level  status  in  this  study  (Table  
3)  was  measured  by  Barthel  Index  mean  91.94  +  
8.85  and  median  95  (65-­100).  The  severity  of  FP    

the  functional  status  level    for    ADL    of  Barthel  
Index  and  more  advanced  ADL  of  NADL  Index,  
p

Table  1.    Distribution  of  numeric  data

Variable
Normality    Data  Test

P Distribution  Data
Age
BMI
Geriatric  Depression  scale
MMSE
Flexed  Posture
SPPB
Barthel  Index
DL  Index

0.200
0.200

Normal
Normal

Not    Normal
Not  Normal
Not  Normal
Not  Normal
Not  Normal
Not  Normal
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Variable
Subject  Group  –  Severity  of  Flexed  Posture

Total P*)
Mild Moderate Severe

Age
Means  (SEs)
Median  (SD)
Gender
Men
Women
Education
Not  educated
Elemantary  School
Primary  High  School
Senior  High  School
College
Occupation
Civil  servant
Military
Business
Private  business
Not  working
Marital  Status
Married
Not  married
BMI
Means  (SEs)
Median  (SD)
Geriatric  depression  scale
Means  (SEs)
Median  (SD)
MMSE
Means  (SEs)
Median  (SD)

67.35  (5.91)
66  (60-­82)

8(20%)
23  (33.8%)

0  (0%)
1(3.2%)
8  (25.8%)
11(35.5%)
11(35.5%)

18(58.1%)
0(0%)
1(3.3%)
1(3.2%)
11(35.5%)

31(28.7%)
0(0%)

25.25
25.70

1.03(1.08)
1(0-­3)

29.26(1.15)
30(26-­30)

72.08(5.55)
71.5  (61-­84)

17  (42.5%)
33  (48.5%)

3  (6.0)
7(14.0%)
7(14.0%)
19(38.0%)
14(28%)

25(44.6%)
4(80%)
6(12.0%)
6(12.0%)
9(18.5%)

49(44.3%)
1(2.0%)

24.87
24.50

1.62(1.27)
2(0-­4)

28.16(1.78)
28(23-­30)

78.04(6.13)
79  (66-­90)

15  (37.5%)
12  (17.6%)

1  (3.7%)
10  (37.0%)
8(29.6%)
4(14.8%)
4(14.8%)

13(48.1%)
7(3.7%)
3(11.1%)
3(11.1%)
7(25.9%)

16(21.3%)
1(3.7%)

25.00
24.7

2.37(1.24)
2(0-­4)

27.30(1.40)
27(25-­30)

72.21  (6.96)
72  (60-­90)

40(37%)
68(63.0%)

4  (3.7%)
18(16.7%)
23(21.3%)
34(31.5%)
29(26.9%)

56(51.9%)
5(4.6%)
10(9.3%)
10(9.3%)
27(25.0%)

106(98.1%)
2(1.9%)

25.01(3.36)
24.9(17-­32.5)

1.64(1.28)
2(0-­4)

28.26(1.69)
28(23-­30)

0.054*)

0.031*)

0.536*)

0.406*)

0.510**)

0.001***)

  *)Chi  square  test              **)ANOVA  test                        ***)Kruskall  Wallist  test    

Table  3.  Description  of  Severity  FP,    SPPB,  Barthel  Index,  NADL  Index  in  elderly
Variable Mean  (SE) Median  (SD) Statistic  value

Flexed  Posture
          Mild
          Moderate
          Severe
SPPB
Barthel  Index
NADL  Index

3.82(0.95)
6.6(0.88)
9.60(1.08)
8.35(2.07)
91.94(885)
50.09(10.56)

3.7(1.8-­5)
6.5(5-­8)
9.5(8.1-­12)
8(3-­12)

95  (65-­100)
53(12-­63)

31(28.7%)
50(46.3%)
27(25.0%)
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DISCUSSIONS

Pathological   and   physiological   involvement  
of   the   multiple   subsystems   of   posture   and  
balance   control   may   cause   FP   in   the   elderly.  
For  this  reason,  all  subjects  underwent  a  clinical  
assessment  to  exclude  the  presence  of  relevant  
comorbid   conditions.     This   study   showed   that  

with  study  by  Raffaelle  et  al  found  that  age    are  
strongly  correlated  with  OWD.22    Ettinger  et  al  
in  his  research  found  that    index  of  kyphosis  is  
also  increased  with  age.12

Majority  of  subjects  are  achieving  a  high  
school   education   (58.4%)   and   increased   a  

with   level   of   education.   Higher   education   is  
expected   to   increase   a   personal   knowledge   to  

activity  level  and  awareness  to  maintain  proper  
upright   posture.   Freedman's   study   found  
that   one   of   the   factors   that   lead   to   functional  
limitations   are   strongly   related   to   educational  
status  with  disabilities.  Guralnik  found  that  low  
education  level  (less  than  12  years)  is  associated  
with  shortened  life  expectancy.3,23

among   the   3   groups   of   categories   i.e.   gender,  
occupation,  marital  status  and  BMI.  This  study  
does  not  investigate  the  kind  of  work  that  may    

activities   of   daily   living   including   how   to   do  

work.  8  Researchers  have  not  found  a  correlation  
between    type  of  work  FP  and  the  kind  of  work.8

Most   subjects   in   this   study  had   a   normal  
BMI.  Malnutrition    will  affect    level  of  functional  

6  

Previous  studies  found  that  BMI  was  associated  
with   physical   function,   increased   disability  
and   chronic   conditions   such   as   cardiovascular  
disease  and  osteoartritis.3,23

This   study      showed      the   majority   of  
subjects   were   female      63%,   male      37%.   In  
general,  womens  life  expectancy  is  longer  than  
men.   Data   in   the   United   States   revealed   that  
women  have  a  life  expectancy  5.3  years  longer  
than  men.  23  The  results  of  the  2000th  census  in  
Indonesia  that  proportion  of  elderly  women  was  
higher  than  men.  24,25

This  study  showed  that  increased  severity  

Previous  studies  found  a  decrease  in  cognition  
(MMSE)  in  accordance  with  increasing  degrees  
of   severity   FP.4      Cognition   is   a   key   factor   to  
maintain   the   posture   control   in   a   variety   of  
activities   especially   in   complex   tasks   such   as  
climbing  stairs  and  have  a  intuition  relationship  
with    risk  of  falls.6  

This   study   found   that   the   severe   group  
has   higher   scores   on   the  Geriatric  Depression  
Scale  which  means  greater  depression.  Previous  
studies   found   subjects   with   severe   FP   were  

motivation  than  the  mild    group.1    More  severe  

body  or  to  more  frequent    severe  neck  and  back  

Table  4.  Relationship  between  the  severity  of  FP,  SPPB,    Barthel  Index,and  NADL  Index

Variable
Severity  of  Flexed  Posture

P*)
Mild Moderate Severe

SPPB
          Means    (SEs)
          Median  (SD)
Barthel  Index
          Means    (SEs)
          Median  (SD)
NADL  Index
          Means    (SEs)
          Median  (SD)

10.58(0.95)
11(8-­12)

99.03(2.00)
100(95-­100)

59.29(2.65)
60(53-­63)

810(1.40)
8(4-­11)

92.82(7.01)
95(65-­100)

50.74(8.06)
52  (12-­60)

6.26(1.53)
6(3-­9)

82.19(8.04)
80(70-­95)

38.33(9.12)
39(13-­53)

  *)Kruskall  Wallist  test  
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pain,  but  it  cannot  be  excluded  that  depression    
might  play  a  role  in  the  pathogenesis  of  severe  
FP,   because   depressed   patients   have   reduced  
physical   activity   and      tend      to   assume  a  more  
stooped    posture.  1,3  Depressionis    characterized  
by   apathy,   loss   of   pleasure   in   activities,  
need   greater   energy   to   do   light   activities,  
and   psychomotor   retardation   will   reduce   the  
functional  capacity  in  ADL.3,6

Most  subjects  were  categorized    as  having  
a   light   limitation  of  physical  performances.     A  
longitudinal  study  in  the  UK  in  4  found    a  value  

correlated  with     problems   that  arise  and  effect  
the  elderly.21    Guralnik  found  that    the  SPPB  total  
score  4.5  or   6  had   the  possibility  of   disability  
from  4.2  to  4,  9  times  on  the  ADL  and  mobility  
than   subjects   with   a   value   of   10.11   and   12.  
While  the  value  of  7,  8  or  9  subject  had  a  1.6  to  
1.8  times  more  likely  to  experience  disability.16

This   study   found   that   increasing   degrees  
of   severity   of   PF   will   decrease   physical  
performance.  This  is  consistent  with    Raffaele  et  
al.  who    found  increased  OWD  will  have  lower  
physical  performance,  decreased  balance,  lower  
walking  speed  of    4    meters  and  sit-­stand  capability  
in   elderly  women.22  Balzini   study   found   there  

were  found  by  examination  of  the  Performance  
Oriented  Mobility  Assessment  score  which  only  
examined   balance   and  walking   speed.   Balzini  
concluded      that   it   occurred   resulting   from  
an   effective   compensation   strategy   of   motor  
control  to  severe  malalignment.1

Balance   and   walking   speed   were   found  

this  relationship  could  potentially  be  explained  
by   changes   in   the   biomechanical   effects   due  
to   PF.   In   particular,   the      kyphosis   and      head  
protrusion   caused   shifting      anterior   COG   that  
lead   to   unstable   posture   and   a   compensatory  
wider  base  of   support.  Lynn  and  Sinaki   found  
that  women  with  more  kyphotic     posture  used  
pelvic    strategy  and  increasing    body  weight  to  
maintain  balance.  26,27

This   adaptive   strategy   leads   to   impaired  
balance  and  consequently  will  increase  the  risk  
of   a   fall.   Changes   in   postural   control   resulted  
in   a   decrease   in   walking   speed,   postural  

instability   a   real   cause   in   "small   step   gait"  
with   the  characteristic  decrease   in   step   length.  
Impaired  balance  and  decreased  walking  speed  
is   a   risk   factor   for   falls   and   hip   fractures   that  
cause   disability,   decreased   quality   of   life   and  
mortality  in  elderly.6,  22

     In  this  study  the  median  Barthel  index  
score   was   95,   and   the   NADL   index   with  
median  value  of  53,   indicating  that   the  elderly  
in   this   study   mostly   had   mild   dependence.  

functional   status   level.   These   results   do   not  
correspond   with   Balzini   research,   and   found  
a  weak  association  between   the  severity  of  FP  
and  disability  assessed  by  Barthel  Index.  This  is  
probably  due  to    majority  subjects  in  this  study    
were  regular  patients  who    visited  the  Geriatric  
department  with   several   comorbid   factors   that  
would  affect    functional  activities.  Balzini  study  
showed  possible  bias  due  to  that  all  subjects  had  
good  function  to  visit  hospital  for  evaluation  in  
Geriatric  Rehabilitation  hospital.1

In  this  study,  the    moderate  group  of  FP    had  
a  mild  dependence  and  the  severe    group  of  FP  
had  moderate  dependence.  Most  subjects  in  the  

that   require  balance  and  mobility.  Maintaining    
posture   and   control   movement   are   a   part   of    
balance    to  perform  ADL.    Movement  for  ADL    
takes   control  of   the  COG   in  order   to  keep      in  
the  BOS  as  they  move  with  different  speeds  in  
different  directions.    Activities  such  as  transfers  
in  the  Barthel  index,  ornate,  toiletting,  bathing,  
walking,   up   and   down   stairing   and   getting  
dressed,  requires  a  sitting  or  standing  position.  
These  activities  require  a  lot  of  changes  in  the  
body's  COG  and  spinal  movements  that  require  
controlled   balance   on   a   sitting   or   standing  
position.  6,9,28

     We  found  that  a  severity  of  FP  decreased  
the   NADL   index   score   which   is   consistent  
with   Balzini’s   study   and   patients   with   severe  
FP  had  decreased  scores  on  the  NADL  Index.1      
NADL  is  the  assessment  of  'instrumental'  ADL  
commonly   used   in   the   community,   consisting  
of   mobility,   activity   in   the   kitchen,   domestic  
activity   and   hobby   activities.   These   tasks   are  

more  complex  than  the  activity  of  self-­  care  and  
are  necessary  for  the  'Independent  living'  in  the  
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elderly.   These   activities   need   greater   postural  
control  and  balance  than  a  basic  ADL.6,17,18

Flexion   posture   led   to   a   lack   of   spinal  

reported  a  strong  correlation  between  a  loss  of  

and  using  public  transport.  Other  studies  showed  

functional  task  i.e.  reach,  turning  when  standing  
and  transferring  from  a  bed  to  sitting  .28-­31

We   found   some   limitations   of   this   study.  
Subjects  who  were  recruited  from  an  outpatient  
clinics   of   Geriatric   and      Physical   Medicine  
Rehabilitation   usually   have   at   least   three  
comorbid  factors  that  would  affect  the  functional  
activity  which  could  be  a  study  bias.  

This  study  did  not  analyze  the  relationship  
between  PF  and    degree  of  each  component  of  
physical   performance   and   type   of   functional  
activity   in   the   elderly.   This   study   is   a   cross  
sectional   design,   so   a   longitudinal   study   is  
needed  to  evaluate    contribution  of  FP  to    genesis  
of  functional  limitation  and  disability.  

  
CONCLUSIONS

The      severity   of   FP   is   related   with   decreased    
physical  performance  and  decreased  functional  
status   level   in   elderly.   Measurement   of   the  
occipital  to  the  wall  distance  (OWD)  can  be  used  
as  a  routine  instrument  for  predicting  the  severity  

studies   are   expected   to   identify   contributing  

functional  activity  in  the  elderly.    Rehabilitation  
programs  should  consider  intervention  of  FP  to  
anticipate   a   decreasing   physical   performance  
and  disability  in  the  elderly.
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