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Falls in th e  toilet e nvironm ent: a study on influential factors. Ge rontech nology 

2005; 4(1): 15-26. Lim itations  accom panying advance d age  can re sult in a varie ty 

of proble m s  in th e  toile t e nvironm e nt. Falls are  re spons ible  for th e  m ajority of 

s e rious  injurie s  am ongst e lde rly pe ople . Th e  Frie ndly Re st Room  (FRR) proje ct 

focus e s  on incre as ing th e  q uality of life  for e lde rly pe ople  by m ak ing toile t 

facilitie s  be tte r s uite d to th e ir individual ne e ds. Th is  study w ith in th e  FRR proje ct 

is  carrie d out to de te rm ine  th e  ne e d for m ore  appropriate  fall pre ve ntive  m e asure s  

and cre ate  a k nowle dge  bas e  for de s ign crite ria to be  im ple m e nte d in th e  future  

FRR. M e th ods  Inform ation was  obtaine d by a lite rature  s e arch , s e m i-structure d 

inte rvie w s  w ith  e lde rly pe ople  (n=10) and w ith  nurs ing profe s s ionals  (n=6). 

Re s ults  Curre nt fall pre ve ntion m e asure s  do not de cre as e  th e  num be r of fall 

accide nts  in th e  toile t e nvironm e nt sufficie ntly. W h e n as s e s s ing toile t 

e nvironm e nts  on pote ntial fall ris k s , th e  toile t e nvironm e nt s h ould be  re garde d as  

a w h ole . Elde rly pe ople  are  curre ntly accustom e d to adapt th e ir toile t routine  to 

th e  s upports  pre s e nt, w h ich  can re sult in h az ardous  s ituations. D is cus s ion Us ing 

th e  findings  in lite rature , th e  inte rvie w s  and th e  auth ors  ins igh t th e  FRiTA Mode l is  

cre ate d. Th e  m ode l is  us e d to ide ntify bas ic toile t activitie s  w ith  an incre as e d fall 

ris k  w ith in th e  D utch  toile t ritual and re ve al pote ntial proble m  are as  w ith in th e  

toile t e nvironm e nt. Conclus ion Future  re s e arch  s h ould focus  on optim al support 

solutions  and us e r pre fe re nce s. 

K e yw ords : e lde rly, falls , re s t room , toile t, h andicappe d

Ave rage  life  e xpe ctancie s  strongly in-

cre as e d worldw ide  ove r th e  past ce n-

tury. Pe ople  are  ge tting olde r and 

e lde rly pe ople  re pre s e nt an incre as ingly 

grow ing group w ith in th e  population

1,2

. 

Social structure s  ch ange  and e lde rly 

pe ople  e xpe ct to e njoy a m ore  active  life -

style  and be ne fit from  be tte r living condi-

tions

1-3

. 

Ge rontological ph e nom e na, ph ys ical as  

w e ll as  cognitive  lim itations , can intro-

duce  a varie ty of proble m s  into th e  

toile t routine  of e lde rly pe ople . Elde rly 

pe ople  are  h igh ly m otivate d to pre s e rve  

th e ir inde pe nde nce  in th is  are a. For 

m any pe ople  th e  m om e nt w h e n as s ist-

ance  is  ne e de d to us e  th e  toile t re pre s -

e nts  a turning point in th e ir pe rce ption 
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of pe rsonal lim itations

4,5

. Toile t facilitie s  

ofte n do not m e e t th e  spe cific ne e ds  of 

m any e lde rly pe rsons. In unfam iliar 

public s ituations  th e s e  m ay form  

obstacle s  of such  m agnitude  th at th e  

us e  of such  facilitie s  is  avoide d altoge th -

e r

5

.

TH E FRR PRO JECT

6

For th is  re ason th e  Frie ndly Re st Room  

proje ct (FRR)

6

 was  initiate d w ith in th e  

Europe an Union's  Fifth  Fram e work  'Qual-

ity of Life  and Manage m e nt of Living Re -

source ' program m e  and Ke y Action 6: 

Th e  Age ing Population and D isabilitie s . 

Th e  proje ct focus e s  on m ak ing toile t facil-

itie s  be tte r s uite d for th e  e lde rly and 

pe ople  w ith  disabilitie s , th us  incre as ing 

th e ir q uality of life . Th e  10 partne rs  of 

th e  consortium , locate d in 7 diffe re nt 

Europe an countrie s , initiate d th e  3-ye ar 

proje ct in 2002. 

Th e  m ultidisciplinary consortium  part-

ne rs  vary in e xpe rtis e : re h abilitation, 

social scie nce s , e nd-us e r as sociations , in-

stitute s  focus ing on de s ign e rgonom ics , 

industrial and public de s ign, and th e  sanit-

ary industry. An e th ical re vie w  com m itte e  

is  involve d in th e  proje ct to ve rify and 

as s ist in w h at is  as k e d of th e  participat-

ing us e rs  and w h at is  done  w ith  th e  re s -

ults

5,7

.

Inste ad of de s igning tools  to ove rcom e  

th e  flaw s  of e xisting sanitary, a m ore  

us e r-frie ndly lay-out of th e  room  is  to be  

com bine d w ith  e asy-to-us e  sanitary m od-

ule s  and re ce nt te ch nical innovations. 

Th e  sm art toile t e nvironm e nt de ve lope d 

w ith in th e  FRR proje ct w ill com pe nsate  

th e  spe cial ne e ds  of th e  us e r in a frie ndly 

way by adjusting its e lf to th e  pre -pro-

gram m e d s e ttings  on th e  sm art card th e  

us e r carrie s  w ith  h im . To ach ie ve  th is  

goal, a us e r-ce ntre d approach  plays  a k e y 

role  in all stage s  of th e  proje ct

5-7

. 

Th is  s tudy

Falls are  re spons ible  for th e  m ajority of 

h om e  accide nts  caus ing s e rious  injurie s  

am ongst e lde rly pe ople

8-11

. More  th an 

one  out of th re e  pe ople  olde r th an 65 

ye ars  and about h alf th e  e lde rly ove r 85 

ye ars  falls at le ast once  a ye ar

12-17

. Falls 

ofte n affe ct th e  m e ntal, social and ph ys -

ical condition of an e lde rly individual 

and h ave  a strong im pact on th e ir daily 

life

8-10,13,14

. 

Curre nt fall pre ve ntion m e asure s  are  not 

always  sufficie nt in bringing down th e  

num be r of fall accide nts  in toile t e nvir-

onm e nts. Th e re fore , a study on th is  spe -

cific topic was  carrie d out w ith in th e  FRR 

proje ct. Th e  obje ctive  of th is  study is  to 

cre ate  a k nowle dge  bas e  on aspe cts  re -

late d to falls of e lde rly pe ople  due  to 

pe rturbations  in balance  in toile t e nvir-

onm e nts. Th e  study was  also done  to de -

te rm ine  th e  ne e d, as  w e ll as  to cre ate  a 

k nowle dge  bas e  for de s ign crite ria for 

m ore  appropriate  fall-pre ve ntive  m e as -

ure s  to be  im ple m e nte d in th e  future  

FRR de s ign. Th e  focus  w ith in th is  spe cif-

ic study is  m ostly on th e  influe nce  of e n-

vironm e ntal factors  on falls in re st 

room s.

Th e  study is  part of a m aste rs  th e s is  on 

th e  re s e arch  and conce ptual de s ign of a 

fall pre ve ntion syste m  for e lde rly pe ople  

for th e  toile t e nvironm e nt

18

. As  it is  

s e e n as  a pre lim inary proje ct w ith in th e  

ove rall FRR proje ct, th e  de cis ion was  

m ade  to focus  on th e  D utch  s ituation 

first.

M ETH O D S

For th is  study inform ation was  obtaine d 

by a profound lite rature  s e arch . Furth e r-

m ore , e xpe rt h e uristics  w e re  us e d to ac-

q uire  additional inform ation. 

Se m i-structure d inte rvie w s  w e re  conduc-

te d w ith  conte nt e xpe rts  and pe ople  

from  th e  focus  group about th e ir e xpe ri-

e nce s  w ith  falls and fall ris k s  in toile t e n-

vironm e nts. Th e  obje ctive s  of th e  

inte rvie w s  w e re  to obtain a first h and im -

pre s s ion on th e  spe cific subje cts  and to 
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com ple m e nt and confirm  findings  in lite r-

ature . 

Nurs ing profe s s ionals  from  s e ve ral nurs -

ing h om e s  w e re  approach e d random ly 

by ph one  to participate . If so, an appoint-

m e nt was  m ade  for a face -to-face  inte r-

vie w  at th e ir work  e nvironm e nt. Six 

nurs ing profe s s ionals  (th re e  profe s s ion-

al nurs e s  and th re e  e rgoth e rapists) w e re  

inte rvie w e d. O ne  of th e  inte rvie w e d 

nurs e s  approach e d autonom ously living 

e lde rly pe ople  w ith in th e  facility s h e  

work e d at, as k ing th e m  to participate  in 

th e  study. Te n e lde rly pe ople  w e re  inte r-

vie w e d. Th e  inte rvie w s  w ith  th e  e lde rly 

took  place  in th e ir own h om e . 

Th e  inte rvie w s  w e re  h e ld us ing printe d 

inte rvie w  guide s  w ith  ope n q ue stions , 

one  cre ate d spe cifically for th e  nurs ing 

profe s s ionals  and one  spe cifically for 

th e  e lde rly inte rvie w e e s . D ue  to th e  

s e m i-structure d nature  of th e  inte r-

vie w s , th e  q ue stions  w e re  not always  

as k e d in th e  sam e  orde r during all inte r-

vie w s. Th e  inte rvie w s  w e re  re corde d on 

audiotape  afte r pe rm is s ion from  th e  in-

te rvie w e e s . Afte r som e  ge ne ral q ue s -

tions , q ue stions  w e re  as k e d about falls 

in ge ne ral, (proble m s  during) toile t us e  

in ge ne ral, and about falls in th e  toile t 

e nvironm e nt. For e xam ple , w h ich  activit-

ie s  w ith in th e  toile t routine  th e y con-

s ide re d as  m ost dange rous  and h ow  to 

pre ve nt falls during th e  toile t routine .

R ESULTS

Fall accide nts  carry a large  varie ty of 

cons e q ue nce s  for e lde rly pe ople . Lite rat-

ure  state s  th at for e lde rly pe ople  25-50% 

of falls caus e  som e  k ind of ph ys ical 

injury

9 ,19 ,20

. Falls by e lde rly pe ople  are  a 

m ajor caus e  of accide ntal de ath s  in th is  

age  group

14,17,21-23

. According to Spir-

duso (19 9 5), m ore  th an h alf of th e  e ld-

e rly h ospitalis e d due  to a fall die  w ith in 

one  ye ar

14

. Fulle r (2000) additionally re -

ports  th at approxim ate ly 25% of th e  e ld-

e rly w ith  a fracture d h ip as  re sult of a 

fall die  w ith in s ix m onth s

22

. In th e  Ne th -

e rlands  (16 m illion inh abitants), approx-

im ate ly 7,500 pe ople  vis it th e  h ospital 

e m e rge ncy room  e ach  ye ar follow ing an 

accide nt in a bath room  or toile t e nviron-

m e nt

24,25

. Th e  pe rce ntage  of th e s e  acci-

de nts  re sulting in h ospital adm ittance  is  

s ignificantly h igh e r, w ith  a h igh e r le ve l 

of ave rage  dire ct m e dical costs  com -

pare d to accide nts  in ge ne ral

25

.

Ris k  factors

Th e  e xte nt and pre s e nce  of a fall ris k  is  

de te rm ine d by m ultiple , intrins ic or e x-

trins ic, factors. Som e  factors  contribute  

to th e  stim ulus  th at caus e s  a los s  of bal-

ance , w h ile  oth e rs  conce rn th e  inability 

to re act prope rly and to prom ptly re cov-

e r balance

14

. In m ost cas e s , fall acci-

de nts  occur due  to a com bination of 

s e ve ral factors

9 ,10,12,14-17, 22, 26, 27

. In th e s e  

m ulti-factorial falls, som e  factors  are  re -

spons ible  for th e  initiation of a los s  of 

balance , oth e rs  (or som e tim e s  e ve n th e  

sam e ) affe ct th e  ability to re store  it prop-

e rly

14

. Inte raction be tw e e n ris k  factors  

can inte ns ify th e  fall ris k , m any tim e s  

cre ating a vicious  circle  e ve ntually le ad-

ing to a fall accide nt

14,16,17,22

.

Falls th e m s e lve s  can incre as e  th e  fall 

ris k  cons ide rably as  w e ll, e spe cially 

w h e n m ultiple  falls occur w ith in one  

ye ar

9 ,28

. In m any cas e s , a fe ar to fall 

le ads  to los s  of confide nce  and stiffe n-

ing of m ove m e nts , and subs e q ue ntly to 

s e lf-inflicte d functional re strictions  and 

Age

Ge nde r

Living alone

Me an 77.8 ye ars  

(sd 5.1) 

(range  69 -85)

7 fe m ale s

3 m ale s

4 fe m ale s

Table  1. Ch aracte ristics of elde rly 

inte rvie w  participants (n=10)
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a grow ing social isolation of th e  e lde rly 

pe rson

8-10,14, 20, 26, 28

. 

Age ing and th e  toile t ritual

Th e  proce s s  of vis iting th e  toile t is  built 

up of m any diffe re nt sm alle r activitie s  

(also s e e  table  2). W h ile  pe rform ing 

th e s e  activitie s , num e rous  m ove m e nts  

are  m ade , diffe re nt posture s  adopte d 

and pos itions  fre q ue ntly ch ange d. From  

e arly ch ildh ood onwards , all th e s e  

m e rge  into one  activity, in w h ich  all s e p-

arate  ste ps  are  carrie d out uncon-

sciously, alm ost autom atically: th e  toile t 

ritual. W h e n vis iting a public toile t, th e  

ritual is  sligh tly alte re d to fit th e  s itu-

ation. 

Th is  ch ange s  w h e n pe ople  ge t olde r. In 

m ost s ituations , th e  age ing proce s s  

starts  by affe cting only a fe w  m ove -

m e nts  and posture s  w ith in th e  toile t 

ritual, w h ich  be com e  m ore  difficult to 

pe rform . Move m e nts  or posture s  

form e rly w ith out any fall ris k  can e ve ntu-

ally ch ange  into h az ardous  one s

29 ,30

. 

Th e  toile t ritual be com e s  a s e rie s  of m ul-

tiple , s e parate d activitie s  (it splits  up 

and is  again m ade  up of m ultiple , m ore  

de tach e d activitie s ). In m ost cas e s , e ld-

e rly pe ople  w ill first try to com pe nsate  

and sligh tly alte r th e ir ritual or us e  ob-

je cts  alre ady pre s e nt for support to ac-

com m odate  ge riatric com plaints , be fore  

re lying on any additional as s istive  

de vice

3,27,31

.

Inte rvie w s  w ith  nurs ing profe s s ionals

Six nurs ing profe s s ionals  (th re e  profe s -

s ional nurs e s  and th re e  e rgoth e rapists), 

w e re  inte rvie w e d. Th e  m ost inte re sting 

re sults  and re m ark s  m ade  during th e  in-

te rvie w  s e s s ions  are  re porte d be low. 

Transfe rring onto or from  th e  toile t 

its e lf are  claim e d to be  th e  m ost dange r-

ous  activitie s  w ith in th e  toile t routine  by 

all inte rvie w e e s  (6/6). Espe cially th e  part 

w h e re  one  turns  in front of th e  toile t 

costs  a lot of e ne rgy and e ffort for e ld-

e rly pe ople  (6/6), walk ing or s h uffling 

back wards  to corre ct an im prope rly as -

s e s s e d or pe rform e d turn appe ars  to be  

e xtre m e ly difficult for m any. Undre s s ing 

and dre s s ing are  also cons ide re d activit-

ie s  during w h ich  falls occur fre q ue ntly 

(5/6). 

Slippe ry floors  and tripping obje cts  are  

im portant e xtrins ic caus e s  for falls 

(2/6). Ne xt to bath  rugs , protruding and 

straigh t ve rtical frontal parts  of toile t 

bowls  w e re  also m e ntione d (2/6) as  

m ajor tripping obje cts , as  fe e t, rollator 

w h e e ls , and w h e e lch air foot supports  

ge t caugh t e as ily be h ind th e s e  obstacle s  

w h ile  m ak ing a turn.

All obje cts  w ith in re ach  are  s e e n as  s up-

ports  by th e  e lde rly, and w ill be  us e d ac-

cordingly (1/6). Th e  pre s e nce  of a 

support in front of th e  toile t, in addition 

to or inste ad of a support alongs ide  th e  

toile t, e as e s  standing up a lot (4/6). 

Four of th e  inte rvie w e e s  ofte n s e e  e ld-

e rly pe ople  placing th e ir rollator in front 

of th e  toile t, s uch  th at th e y can be ne fit 

from  its  s upport w h e n (un)dre s s ing, s it-

ting down or ris ing from  th e  toile t. 

Ite m s  lik e  toile t pape r and th e  flus h  

button s h ould be  w ith in clos e  re ach  

(2/6). Elde rly pe ople  ofte n scrutiniz e  

th e ir cloth ing be caus e  th e y fe ar to h ave  

staine d th e ir cloth ing or to be  im prop-

e rly dre s s e d afte r us ing th e  toile t. W h ile  

doing so, th e y ofte n tw ist th e ir uppe r 

body back wards , during w h ich  balance  

is  e as ily lost. A full-s iz e  m irror s h ould 

be  pre s e nt to facilitate  e asy as s e s sm e nt 

of cloth ing (2/6). Extra h igh  toile t bowls  

can cre ate  difficultie s  for s h ort wom e n, 

as  th e y ofte n cannot re ach  th e  floor 

w ith  th e ir fe e t w h ile  s e ate d, w h ich  is  ne -

ce s sary to e as e  de fe cation (2/6). W all 

plinth s  in th e  sam e  colour as  th e  floor 

cre ate  difficultie s  for e lde rly pe ople  w ith  

de cre as e d vis ion, as  th e s e  can de ce pt-

ive ly be  pe rce ive d as  e nlarging a room  

(1/6).  
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D ue  to fall-re late d fe ars , e lde rly pe ople  

ofte n de cide  not to lock  or e ve n not 

fully clos e  th e  re st room  door, not e ve n 

in s e m i-public are as  (2/6). Th e  fe ar to 

e nd up lock e d ins ide  be ing s e ve re ly in-

jure d, unable  to call for h e lp, or e ve n to 

die  ins ide , is  stronge r th an th e  aw k ward-

ne s s  of h aving a strange r e nte r th e  

room  w h ile  toile ting.

Inte rvie w s  w ith  e lde rly pe ople

Te n e lde rly pe ople  w e re  inte rvie w e d. In 

th e  inte rvie w s , 7 of 10 pe ople  state d to 

s e ldom  or ne ve r vis it a (s e m i-)public 

toile t. H alf of th e  s ubje cts  (5/10) claim  

to consciously pe rform  toile t activitie s  

e xtra care fully and w e ll th ough t ove r, 

avoiding activitie s  lik e  re ach ing or be nd-

ing down. O fte n th e y s e e k  for e xtra sta-

b ility by h olding on to obje cts  ne arby, 

w h e th e r th e s e  obje cts  w e re  de s igne d for 

th is  purpos e  or not. Th e  rollator also 

provide s  s upport during th e  toile t 

routine . Th e  e lde rly inte rvie w e e s  s e e  

ris ing from  th e  toile t (3/10), (un)dre s s -

ing (3/10), and turning as  th e  m ost diffi-

cult activitie s  w ith in th e  toile t routine , 

during w h ich  th e y pre fe r to h ave  sup-

port for m aintaining balance . O ne  s ub-

je ct m e ntione d th at th e  nurs ing staff 

taugh t h e r h ow  to e xe cute  som e  activit-

ie s  safe r. Anoth e r s ubje ct w e ars  s k irts  

and no longe r trous e rs  to alle viate  

(un)dre s s ing w h e n us ing th e  toile t. 

Th e  h e igh te ne d toile t bowl, a standard 

provis ion in th e  re s ide nce  of all inte r-

vie w e e s  and us e d by e igh t of th e  inte r-

vie w e e s , caus e s  proble m s  for som e  

(3/10). In one  h om e  (two e lde rly inte r-

vie w e e s ) a standard toile t bowl e ve n h ad 

re place d it. Two oth e r s ubje cts  state d 

th at th e  toile t is  alm ost too h igh  to 

re ach  th e  floor w ith  th e ir fe e t to apply 

pre s sure  to e as e  de fe cating. Ne xt to 

toile t rails  installe d in th re e  h om e s  (five  

of th e  inte rvie w e e s ), a sm all was h bas in 

was  additionally installe d ne xt to th e  

toile t in one  h om e , and a rotating plate  

on th e  floor w ith  grips  in anoth e r. 

Curre nt fall pre ve ntion s trate gie s  

D iffe re nt type s  of fall pre ve ntion 

strate gie s  curre ntly e xist, w h ich  w e re  

th e  s ubje ct of s e ve ral studie s

10,12-

14,16,17,32-34

. Th e  first m ajor ste p to tak e  

in all strate gie s  is  cre ating aware ne s s  

am ongst e lde rly pe ople  of pos s ible  fall 

ris k s  w ith in th e ir dire ct living e nviron-

m e nt. All furth e r inte rve ntions  h ave  to 

be  tailor-m ade  pe r individual, as  th e  po-

te ntial e ffe ct of inte rve ntions  de pe nds  

strongly on th e  pe rsonal s itu-

ation

10,13,16,17,34

. A m ulti-face te d ap-

proach , in w h ich  th e  intrins ic (pe rsonal) 

and e xtrins ic (e nvironm e ntal) factors  are  

both  inve stigate d and custom is e d, ap-

pe ars  to be  th e  m ost e ffe ctive

10,13,16,17,34

. 

Afte r m obility aids , s upports  in toile t e n-

vironm e nts  are  th e  s e cond m ost fre -

q ue ntly us e d type  of as s istive  de vice s

35

. 

Fortunate ly, th e  usage  of as s istive  

de vice s  in toile t e nvironm e nts  s e e m s  to 

be  le s s  affe cte d by th e  ofte n s h own re -

luctance  to us e  oth e r as s istive  de vice s , 

lik e  rollators  for e xam ple

8,29

. Th e  was h -

bas in, th ough , still re m ains  th e  m ost 

ofte n m e ntione d product as s isting 

pe ople  in th e ir toile t routine

27,31

. O th e r 

as s isting products  ofte n us e d in th e  

toile t e nvironm e nt and m e ntione d in th e  

inte rvie w s , are  for e xam ple : s upports  

alongs ide  th e  toile t, th e  rollator, h igh  

toile t bowls  and a rotating plate  on th e  

floor to e as e  turning in front of th e  

toile t.

Expe rie ncing th e  toile t e nvironm e nt 

Kira (19 76) te lls us  th at activitie s  con-

ne cte d to urination and de fe cation are  

ge ne rally cons ide re d ve ry intim ate  and 

private

31

. Th ough ts  of our own toile t 

ritual alre ady rais e  som e  ne gative , un-

com fortable  fe e lings; th os e  of strange rs  

are  e ve n s e e n as  unple asant. Th e  m ore  

publicly acce s s ible  a toile t and th e  le s s  

fam iliar th e  pe ople  w h o us e  it, th e  m ore  

im portant it be com e s  th at th e  e nviron-

m e nt appe ars  h ygie nic and as  if ne ve r 

us e d be fore . In diffe re nt ways  th is  is  
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conne cte d to th e  pe rce ption of th e  toile t 

e nvironm e nt and th e  be h aviour of 

pe ople  during a toile t vis it

31

. 

Th e  am bie nce  and de s ign of a toile t e n-

vironm e nt could be  of strong influe nce  

on th e  usage  of it and subs e q ue ntly on 

any pre s e nt fall ris k s , as  th e  pe rce ption 

of th e  toile t e nvironm e nt de te rm ine s  th e  

e xte nt to w h ich  a pe rson fe e ls  at e as e . 

Pe ople  w ill m ost lik e ly adjust th e ir be h a-

viour to th e  e nvironm e nt. A pe rson w ill 

m ove , for instance , m uch  m ore  cau-

tiously in an unh ygie nic re st room , avoid-

ing ph ys ical contact as  m uch  as  

pos s ible  and th us  influe ncing th e  fall 

ris k  ne gative ly. 

ANALYSIS O F TH E RESULTS

Fall accide nts  in th e  toile t e nviron-

m e nt

From  both  lite rature  and inte rvie w s  it be -

com e s  cle ar th at th e  ris k  to fall in th e  

toile t e nvironm e nt not only lie s  in e x-

trins ic factors , but also in th e  activitie s  

pe rform e d by th e  e lde rly pe rson w ith in 

th e  toile t ritual.

Extrins ic fall ris k  factors  w ith in th e  toile t 

e nvironm e nt can be  divide d into two cat-

e gorie s : fixe d obje cts  (floor, sanitary fit-

tings , e tc.) and additional obje cts  (floor 

carpe ts , e tc.). First of all, th e  s iz e  of th e  

toile t e nvironm e nt is  im portant and 

s h ould be  s ufficie ntly large

18,31,36,37

. Al-

th ough  a confine d toile t space  offe rs  

m ore  s upport against walls th at are  

clos e  by, it ve ry m uch  lim its  th e  m obility 

of th e  us e r and pos s ible  as s istants , and 

ge tting up afte r a fall be com e s  alm ost im -

pos s ible

31,36, 37

. 

Th e  slippe rine s s  of th e  floor is  im port-

ant as  w e ll

36

. Th e  appropriate  le ve l of 

slip re s istance  also de pe nds  on a pe r-

sons  gait and footw e ar, as  com binations  

s uitable  for som e  can be  h az ardous  for 

oth e rs

14,23

. Th e  floor s h ould be  le ve l and 

w ith out any k ind of trip obje cts , wall-

m ounte d toile t bowls  are  to be  pre -

fe rre d

14,18,36

. Th e  fact th at som e  e lde rly 

rath e r le ave  th e  door unlock e d due  to 

fe ar of e nding up lock e d ins ide , was  

also found by Plante  (2002)

31

.

Th e  de s ign of th e  visual e nvironm e nt is  

m e ntione d both  in th e  inte rvie w s  as  w e ll 

as  in lite rature  as  ve ry im portant for fall 

pre ve ntion as  w e ll. Colours , contrasts , 

s urface s  and ligh ting are  im portant as -

pe cts , as  e lde rly pe ople  ofte n e xpe ri-

e nce  difficultie s  in distinguis h ing 

obje cts

2,3,12,14

. Blinding or disorie ntation 

due  to too brigh t illum ination or glitte r-

ing and re fle cting surface s  s h ould be  

avoide d

12,28,36

. Pre s e nce  of visual bal-

ance  support lik e  a row  of wall tile s  in a 

contrasting colour, at e ye  h e igh t or 

above , can h e lp e lde rly pe ople  in m ain-

taining postural balance  notably

12

. 

Visual de pth  pe rce ption of th e  e lde rly 

h as  ofte n de cre as e d

14

. Th e  fre q ue ntly 

pre s e nt row  of floor tile s  as  wall plinth  

could h ave  an adve rs e  e ffe ct, as  nurs ing 

profe s s ionals  also de scribe d (Figure  1). 

Both  in lite rature  and inte rvie w s , trans -

fe rs  onto and from  th e  toile t are  de -

scribe d as  one  of th e  m ost difficult 

Figure  1. Exam ple s of th e  toilet bow el as 

trip object (A), lack  of contrast (B), 

visual balance  support (C) and a decept-

ively continuing floor (C)
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pe rsonal care  activitie s  to pe rform  for 

e lde rly pe ople

13,27,29 ,35,38

. Th is  also ap-

plie s  to difficultie s  m any e lde rly pe ople  

e xpe rie nce  during standing up, stand-

ing still, as  w e ll as  turning around, and 

during (un)dre s s ing and re ach -

ing

31,35,37,39

. In accordance  w ith  K ira 

(19 76), th e  inte rvie w  re sults  also de -

scribe  difficultie s , lik e  constipation, th at 

can aris e  due  to h igh  toile t s e ats

29

. Addi-

tionally, lite rature  de scribe s  th e  ris k  of 

falling afte r standing up due  to pro-

longe d s itting on a too h igh  toile t s e at, 

be caus e  in th e  m e antim e , le gs  h ave  

falle n asle e p

29 ,36

. Th e  inte rvie w e d nurs -

ing profe s s ionals  m ore ove r, de scribe d 

th e  inspe ction of cloth ing afte rwards  as  

h igh -ris k  activity.

Usage  of assistive  device s in th e  toilet e n-

vironm ent 

Pre s e nce  of as s istive  de vice s  w ith in th e  

toile t e nvironm e nt and in th e  vicinity of 

th e  toile t bowl doe s  not ne ce s sarily 

re sult in (prope r) usage  by e lde rly 

pe ople

27,30,35,37

. Lite rature  and th e  e xpe ri-

e nce  of nurs ing profe s s ionals  give  m ul-

tiple  e xplanations  s uch  as  installation 

out of re ach

27,30,37

, for e xam ple , or grip 

bars  not be ing re cognis e d as  s uch , but 

rath e r as  tow e l rack

27

. Ye t anoth e r e x-

planation is  th e  ne ce s sary m uscle  force  

to us e  particular supports , as  inte r-

vie w e d nurs ing profe s s ionals  state d th at 

e lde rly pe ople  ofte n do not h ave  suffi-

cie nt stre ngth  to pus h  th e m s e lve s  up on 

toile t rails. 

Supports  are  curre ntly ofte n installe d at 

ave rage  pos itions  re com m e nde d by 

standards  and re gulations. Th is  could in-

troduce  h az ardous  s ituations , as  us e r 

groups  lik e  e lde rly pe ople  h ave  ve ry di-

ve rs e  de m ands  re garding anth ropom e t-

rics  and e rgonom ics. W h e re  ave rage  

value s  m ay be  acce ptable  for m ost ge ne r-

al consum e r groups , for e lde rly pe ople  

th is  is  ce rtainly not th e  cas e , as  large  

num be rs  of us e rs  w ill lik e ly be  e xclude d 

from  com fortable  us e

2

.

Th e  Fall Ris k s  in Toile t Activitie s  

(FRiTA) m ode l

To obtain a m ore  com ple te  im age  of all 

s e parate  ste ps  w ith in th e  toile t ritual 

activitie s  and to ide ntify pote ntial fall 

ris k s  w ith in th e m , th e  Fall Ris k s  in Toile t 

Activitie s  (FRiTA) m ode l was  cre ate d, 

us ing th e  findings  in lite rature , th e  inte r-

vie w s  and th e  auth ors  ins igh t. 

W h e n look ing clos e ly at th e  toile t ritual, 

it can be  divide d into a large  num be r of 

sm alle r and ve ry dive rs e  activitie s , ran-

ging from  m anoe uvring th rough  th e  

room , s itting down, re ach ing for toile t 

pape r, us ing a toile t brus h , to was h ing 

h ands , also s e e  table  2. In th e  FRiTA 

m ode l th e s e  s ub-actions  are  divide d in 

bas ic toile t activitie s  and m ore  s ituation-

bound toile t activitie s  (e .g. applying san-

itary tow e ls). 

Th e  various  m ove m e nts  m ade  w ith in th e  

toile t ritual activitie s  and th e  inte ns ity 

and dim e ns ion of th e  m ove m e nts  diffe r 

a lot. Am ong th e  large  varie ty of m ove -

m e nts  walk ing, standing still, balancing 

on one  foot, turning, re ach ing, stoop-

ing, s itting down, standing up, and 

m oving th e  h e ad down w e re  ide ntifie d 

to contain th e  h igh e st fall 

ris k

2,9 ,29 ,26,37,40

. In th e  FRiTA m ode l an as -

s e s sm e nt can be  m ade  of th e  occur-

re nce  of th e s e  m ove m e nts  w ith in th e  

toile t ritual.

Th e  FRiTA m ode l was  us e d to ide ntify 

bas ic toile t activitie s  w ith  an incre as e d 

fall ris k  w ith in th e  D utch  toile t ritual, 

w h ich  can be  divide d into m ore  th an 40 

sm alle r activitie s . As  th e  occurre nce  of 

toile t activitie s  and m ove m e nts  w ith in 

th e  toile t ritual is  strongly de pe nde nt on 

cultural aspe cts , it was  de cide d to not 

furth e r discus s  h e re  th e  s e parate  activit-

ie s  and m ove m e nts  th at build th e  D utch  

toile t ritual, but to us e  it pure ly as  a 

visual e xam ple .

Th e  as s e s sm e nt re ve ale d th at m any 
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Table  2. Using th e  FRiTA m odel to identify basic toilet activitie s  w ith  an increase d 

fall ris k  w ith in th e  D utch  toilet ritual
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activitie s  w ith in th e  toile t ritual include  

m ove m e nt(s ) w ith  an incre as e d fall ris k . 

As  com binations  of h az ardous  m ove -

m e nts  are  m ore  difficult to de al w ith  for 

e lde rly pe ople

9

, th os e  activitie s  includ-

ing s e ve ral h az ardous  m ove m e nts  w e re  

labe lle d as  activitie s  w ith  a s e ve re  fall 

ris k . Ne xt, pote ntial proble m  are as  

w ith in th e  toile t e nvironm e nt w ith  th e  

bas ic toile t activitie s  w ith  a s e ve re  fall 

ris k  could be  ide ntifie d.

Th e  ove rall toile t e nvironm e nt can be  

split up into four diffe re nt sub-re gions : 

I. th e  door re gion, II. th e  ope n floor 

space , III. th e  are a around th e  toile t 

bowl, IV. th e  re gion of th e  was h bas in. 

Th e  large st num be r of bas ic toile t activit-

ie s  w ith  an incre as e d fall ris k  tak e s  

place  in th e  vicinity or on th e  toile t 

bowl, as  can be  s e e n in Figure  2 (re pre s -

e nting a typical lay-out of a D utch  toile t 

e nvironm e nt acce s s ible  for w h e e lch airs ).

D ISCUSSIO N

Th is  study was  carrie d out w ith  th e  ob-

je ctive  to gath e r s ufficie nt k nowle dge  to 

de te rm ine  th e  ne e d for m ore  appropri-

ate  fall-pre ve ntive  m e asure s  and to 

cre ate  a bas is  for th e  de ve lopm e nt of 

de s ign crite ria. Th e  k nowle dge  obtaine d 

in lite rature  was  com ple m e nte d w ith  th e  

e xpe rtis e  of nurs ing profe s s ionals  and 

th e  e lde rly th e m s e lve s  via inte rvie w  s e s -

s ions. Th e  num be r of inte rvie w e e s  was  

lim ite d, but sufficie nt to provide  first-

h and inform ation on th e  proble m s  e x-

pe rie nce d by e lde rly pe ople  w ith  falls in 

ge ne ral and in th e  toile t e nvironm e nt, 

and fall pre ve ntion. Th e  s e m i-structure d 

s e t-up of th e  inte rvie w s  e nsure d discus -

s ion of k e y topics , w h ile  still allow ing in-

de pth  e xploration of is s ue s  m e ntione d 

by inte rvie w e e s .

Biom e ch anical re s e arch  by Kapandji 

(19 80) supports  th e  th e ory m e ntione d 

by th e  inte rvie w e d nurs ing profe s s ion-

als , th at th e  m uscle  pow e r a pe rson h as  

to pus h  h im s e lf up is  lim ite d as  com -

pare d to oth e r dire ctions

41

. It is  plaus -

ible  th at th e  ove rall m uscle  pow e r 

de cre as e s  due  to age ing and affe cts  th e  

available  m uscle  pow e r in th e  downward 

dire ction such  th at it q uick ly be com e s  in-

cre as ingly difficult or im pos s ible  for e ld-

e rly pe ople  to pus h  th e m s e lve s  up. In 

addition to th is , s e ve ral oth e r source s  

found th at ris ing from  th e  toile t is  an 

activity pre fe rably e xe cute d by a pulling 

m ove m e nt, in som e  cas e s  com bine d 

w ith  som e  pus h ing support

31,35,37

. 

Furth e rm ore , in th e  inte rvie w s  it was  

also found th at e lde rly pe ople  h old on 

to all k ind of obje cts  in th e ir s urround-

ing and ofte n place  th e ir rollator in front 

of th e  toile t to provide  s upport during 

th e  toile t routine . Most us e rs  appe ar to 

be  accustom e d to adapt th e ir m ove -

m e nts  and toile t ritual to th e  s upports  

pre s e nt. Ne xt to th is , th e  opinion and 

k nowle dge  of th e  inte rvie w e e s  (both  th e  

e lde rly and th e  profe s s ionals) on fall 

Figure  2. Sub regions and basic toilet 

activitie s
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ris k s  and pre ve ntion is  influe nce d by 

h ow  and w h at th e y w e re  taugh t and told 

be fore . Th e s e  factors  could affe ct th e ir 

actual pe rce ption of fall ris k s  re late d to 

th e  pe rform ance  of toile t activitie s  and 

th us  affe ct th e  m ode l in diffe re nt ways. 

To filte r out th e s e  influe nce s  and pos -

s ible  pre judice s  th ough , a be h avioural 

obs e rvational study of h ow  e lde rly 

pe ople  cope  w ith  falls and fall pre ve n-

tion in th e  toile t e nvironm e nt would be  

ne ce s sary, w h ich  w ill be  e xtre m e ly diffi-

cult to accom plis h .

CO NCLUSIO NS 

Th e  m ain conclus ion of th is  study is  

th at m ultiple  factors , intrins ic as  w e ll as  

e xtrins ic, affe ct th e  occurre nce  of fall ac-

cide nts  in toile t e nvironm e nts. It is  pos -

s ible  to re duce  th e  influe nce  of th e s e  

factors  by applying appropriate  fall-pre -

ve ntive  m e asure s . 

Th e  fore m ost ne e d for as s istive  de vice s  

in th e  toile t e nvironm e nt th e re fore  in-

volve s  products  th at support th e  us e r 

during a broade r range  of activitie s  

w ith in th e  toile t ritual. Th e y s h ould 

be tte r suit m ove m e nts  m ade  by th e  

us e r, w ith out h inde ring or com plicating 

th e  us e  of th e  toile t in any way, ph ys ic-

ally or m e ntally. 

At pre s e nt, m any ris k  factors  are  ofte n 

ove rlook e d in e valuations  of fall ris k s  in 

toile t e nvironm e nts. A com bine d, broad 

approach  w ill be  m ost e ffe ctive . In-

stalling a grip bar ne xt to th e  toile t still 

is  ine ffe ctive  w h e n th e  floor re m ains  slip-

pe ry and th e  toile t s e at too low. Som e  of 

th e  sm alle r activitie s  w ith  an incre as e d 

fall ris k  could be  dim inis h e d by applying 

te ch nical m odifications , lik e  cle aning fa-

cilitie s  and flus h  control w ith in re ach  for 

s e ate d and standing individuals. A full-

s iz e  m irror s h ould be  pre s e nt to facilit-

ate  e asy ch e ck ing of cloth ing for all 

us e rs. 

W h e n de s igning a toile t e nvironm e nt, 

th e  de s ire d style  and pe rce ption of th e  

re st room  s h ould be  cons ide re d as  w e ll, 

as  th e y strongly influe nce  th e  w e ll-be ing 

of vis itors  and th e re by th e  be h aviour 

and fall ris k .

Inclus ion of all influe ntial factors  to fall 

ris k  in re gulations  on re st room  de s ign 

is  an im portant ste p in orde r to re duce  

th e  num be r of fall accide nts  in toile t e n-

vironm e nts. A fall ris k  inde x or q uantit-

ative  m ode l, for e xam ple , could be  us e d 

to e valuate  and com pare  toile t e nviron-

m e nts  on th e  fall ris k  pre s e nt in th e m .

Re com m e ndations  for future  re s e arch

Little  inform ation was  found on th e  

actual us e  of as s istive  products  in toile t 

e nvironm e nts  and optim al grip pos i-

tions  for diffe re nt type s  of supports  

during th e  toile t ritual. Most studie s  

found focus e d on th e  appliance  of e xist-

ing as s istive  de vice s , w ith out q ue stion-

ing if th e s e  s upports  cre ate  th e  be st 

suitable  support solution. Th e re fore , 

m ore  re s e arch  is  cons ide re d ne ce s sary 

on us e r pre fe re nce s  re garding support 

solutions  and th e  inte raction patte rns  

w ith  diffe re nt type s  of support w ith in 

th e  toile t e nvironm e nt. A pre lim inary 

study into th is  w ill be  include d in th e  

FRR proje ct.

It would also be  inte re sting to e xpand 

th e  k nowle dge  on toile t rituals  for diffe r-

e nt culture s  and (fall) ris k s  for e lde rly 

pe ople  w ith in th os e , as  s h own in table  2 

for th e  D utch  s ituation.
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