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The ‘Ossébo’ intervention for the prevention of injurious falls in 
elderly women: background and design 

 

Patricia Dargent-Molina1,2, Fabienne El Khoury1,3  and Bernard Cassou4 
 
 
 
 

Abstract: 
This  paper  reviews  the  literature that  contributed to  the  design  of the ‘Ossébo’  intervention and 
describes the study that is underway. 
Background: Falls and fall-related injuries are a major cause of morbidity and mortality among older 
people.  Extensive  research  into  falls  prevention   has  established  physical  exercise  as  an  efficient 
method  to reduce falls, but the effect of exercise on serious injuries caused by falls remains  unclear. 
Moreover, populations that  would  benefit  most  from  these  interventions, as well as factors  that 
determine  adherence  to exercise remain underreported. 
The Ossébo intervervention: ‘Ossébo’ is an on-going multicenter randomized controlled trial, aiming 
to assess the effect of a two-year community-based group physical exercise program on the prevention 
of falls among women aged 75–85 years old. The primary  outcome  examined  is the rate of falls and 
injurious  falls: secondary  outcomes  include functional capacities,  fear of falling and quality  of life. 
This study  will help determine  the effectiveness of a large scale falls prevention  program and  the 
factors that can potentially  assist its success. (Global Health  Promotion, 2013; 20 Supp. 2: 88–93). 
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Background 

 

Falls and fall-induced injuries are among the most 
serious and common medical problems facing elderly 
persons   (1–4),  and  ageing  of  the  population  will 
further raise their burden and costs unless effective 
prevention  measures are largely implemented. One in 
three people aged 65 years or older living in the 
community fall at least once a year: this proportion 
increases to one in two  for those over 80 years (1). 
Falls can result in injuries, the most common of which 
are fractures, or loss of confidence which can 
progressively lead to decreased activity, functional 
deterioration, depression  and  social withdrawal (5). 
The reduction in mobility and independence are often 
serious  enough  to  result  in admission  to  a nursing 
home or even premature death (4,6). 

Up until recently, research into fracture prevention 
has mainly focused on the prevention  and treatment 
of osteoporosis. Several clinical scores have been 
proposed to  identify  subjects  at  high  risk  of  low 
bone  mineral  density  and  fracture  who  should  be 
treated (7–11). However, most fractures in the 
population occur  in persons  who  are  at  moderate 
risk and do not have a very low bone mineral density 
for their  age (12,13).  This implies that,  although a 
‘high risk’ prevention  strategy based on bone-acting 
pharmaceutical treatments is important, it will not 
be sufficient to significantly reduce the population 
burden  of fractures.  Additional  effective preventive 
measures  more widely applicable  in the population 
are needed (4,14,15). In this respect, an intervention 
aimed at preventing  falls may be particularly useful. 
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Indeed, most fractures in the elderly are the 
consequence  of a fall, and  fall-related  factors  have 
been shown to be significant predictors of the risk of 
fractures  in the elderly (13,16,17). 

Researchers  on  falls  prevention   have  been  very 
active in the past two decades. Trials and systematic 
reviews  (18–23)  now  provide  clear  evidence  that 
falls in older people can be prevented with 
appropriately-designed intervention programs. The 
recently-updated Cochrane systematic review (18) 
concluded that exercise interventions reduce the rate 
of falls (i.e. number  of falls per  person-years) and 
risk of falling (i.e. number  of people who fall) by up 
to  35–37%. Although  many  risk  factors  for  falls 
have been identified (1,3), intervention trials have 
found  that  the size of falls prevention  effects from 
exercise as a single intervention are comparable to 
those from multifaceted  interventions (18,24). 
Therefore,  widespread implementation of  exercise 
as a single intervention seems to be the best approach 
to falls prevention  at a population level. 

However,  not  all types of exercise programs are 
effective. Current evidence indicates that for exercise 
programs to successfully prevent falls they should 
target balance and gait (18,19,22) and include 
progressively challenging balance exercises that are 
performed while standing  and  with  minimal  upper 
body  support (19). The Cochrane review indicates 
that   multiple   component  programs  that   include 
other activities (e.g. muscle strength/resistance, 
flexibility)  in addition to  balance/gait  training  are 
the  most  effective. Tai  chi interventions have  also 
been shown  to be an effective exercise intervention 
when delivered to community-residing older adults. 
However, more general physical activities, such as 
walking, have not demonstrated any significant 
efficacy in reducing fall rates or risk (18,19). 

Both   home-based    and   group-based  programs 
have been shown  to  prevent  falls. Home  exercises 
are most  suitable  for a frail and  less mobile 
population without easy access to transport, such as 
people aged over 80. These exercises are safe if 
properly  established  by a trained  therapist. For 
instance, the home-based Otago Exercise Programme 
has been shown  to reduce  rates  of falls by 35%  in 
older women aged 80 years or older (25). It involves 
five home visits from a physiotherapist or trained 
nurse  to teach  exercises to be undertaken at home 
and monthly phone calls to encourage on-going 
adherence. Group-based training, on the other hand, 

has several advantages, including social interaction, 
peer reinforcement and encouragement, and efficient 
use of the instructor’s time. 

The frequency  and  intensity  of the exercise 
program are also important to consider. A recent 
meta-analysis  of  44  randomized controlled trials 
(19)  showed   a  greater   effect  for  programs that 
included a higher dose of exercise, i.e. more than 50 
hours  of exercise over the trial period which would 
equate   to  training   classes  twice  weekly  for  six 
months or once weekly for one year. This finding has 
important implications  for service delivery, because 
many   ‘balance/fall   prevention’   group-based 
programs are offered for shorter  periods  than  this, 
typically for 10 weeks. 

Further  research is needed to determine which 
subgroups  of  the  elderly  population  will  benefit 
most  from a fall exercise intervention (21,26).  Is it 
the older adult who is at higher or lower level of fall 
risk?  In  the   case  of  exercise  interventions that 
include multiple categories of exercise, the Cochrane 
review  indicates   that   fall  rates   can  be  lowered 
whether  the older adults  are at higher or lower risk 
for falls at baseline (18). To our knowledge, only one 
research   group   examined   the  effect  of  the  same 
exercise  intervention,  the  Otago   home-based 
program, in different  subgroups with  different 
falling risk levels (27). The authors reported that the 
program was  significantly  more  effective in  those 
aged 80 and older than in younger trial participants 
(aged 65–79  years). The program was equally 
effective  in  reducing  fall  rates  in  those  with  and 
without a previous fall. However,  since participants 
reporting a fall in previous  year  had  a higher  fall 
rate, the program resulted in a higher absolute 
reduction of falls and injuries when offered to those 
with  a history  of a previous  fall. In a community- 
based  public  health  approach, the  selection  of the 
target  population must  be based  on simple criteria 
(age, sex, a history of fall or decreased performances 
as measured  by simple functional tests easily usable 
by GPs) and  allow  the program to be offered  to a 
large number  of the ‘at risk’ population (26,28). 

The mechanisms  by which  physical  exercise 
prevents  falls need to be understood better  so that 
we can define the most effective programs. Programs 
that have been successful in decreasing fall risk 
generally showed improvement in some components 
of physical fitness, in particular balance and reaction 
time. However,  physical  exercise could  also act by 
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restoring  self-confidence (decreasing fear of falling), 
by  improving  mental  health  status  and  feeling  of 
well-being  or  by  increasing  general  activity  level. 
The effect of successful interventions on these 
potential ‘intermediate’  variables  has rarely  been 
reported. Furthermore, the impact  of a fall exercise 
intervention in terms of quality of life has been 
questioned (29). 

For long-term  benefit, it is important that subjects 
continue  to  practice  regularly  because  the  benefit 
wears  off  rapidly  when  exercise  is  discontinued. 
Low compliance  rates  may explain,  at least partly, 
the absence of effect in some trials. There are limited 
data  to understand what  factors  promote  or check 
initial uptake of exercise as well as long-term 
compliance.  It is evident that programs that place 
emphasis on pleasure, conviviality and social 
interaction and  that  foster  a climate  of confidence 
are more attractive  and more likely to maintain 
subjects’ motivation over time. Easy access to the 
exercise center is certainly another important factor 
for  the  elderly.  A study  aimed  at  determining  the 
socio-demographic and  health  profile  of those 
subjects who continue to exercise over the long run 
would   also   be  useful   not   only   to   help   design 
optimum programs but  also to  identify  subgroups 
that deserve particular attention and efforts (26). 

Yet, the essential question that remains today 
concerns the effectiveness of exercise in protecting 
against the most serious falls such as those 
accompanied by fractures  (4,26,30). Some 
observational data suggest that while the highest 
functioning and  more  active older  people  have the 
lowest  fall  risk,  they  are  more  likely  to  sustain 
serious injuries when they do fall (31,32), maybe 
because they engage in higher-risk  activities and fall 
with a higher energy. Hence, the effect of exercise on 
injury prevention  may be less than expected. On the 
other hand, it is likely that regular practice with 
structured exercises aimed at improving  strength, 
reaction  time  and  coordination in addition to 
balance, will improve the efficacy of a person’s 
protective responses during a fall (such as extending 
the arm to break the impact of the fall) as well as the 
thickness  of  local  shock  absorbers (like  muscles), 
two  key determinants of fracture  risk, particularly 
for hip fracture. Furthermore, adequately designed 
programs may help people become more conscious 
of their capacities and limits, and help them develop 
strategies  to effectively compensate while avoiding 

dangerous situations, which should  also contribute 
to decrease the risk of fall-related injury. Most 
randomized controlled trials are underpowered to 
detect a significant  reduction in injurious  fall rates 
owing  to  the  relative  infrequency  of injurious  fall 
events (22,26,33). Some studies suggest a reduction 
of falls causing injuries parallel  to the reduction of 
overall  falls (26,27,34,35). However,  definitions  of 
injuries varied a lot from one study to another, and 
often included relatively mild injuries such as bruises 
or scratches. 
 
The ‘Ossébo’ intervention trial 
 

With the above issues in mind, we have set up a 
large-scale multicenter randomized controlled trial, 
the ‘Ossébo’ study, to assess the effect of a group- 
based  physical  exercise program targeting  balance, 
gait, strength  and coordination on the prevention  of 
injurious falls. Additional  objectives of the study are 
to improve our understanding of the mechanisms by 
which physical training helps to reduce falls and 
injuries, and to identify the socio-demographic and 
health-related individual  factors  that  are associated 
with  uptake  and  long-term  adherence  to  the 
program. The target  population were women,  aged 
75–85   years   old,   who   lived  at   home   but   had 
diminished  balance  and  gait  capacities,  i.e. a 
subgroup of the elderly population at higher risk of 
fractures  and other fall-related  injuries. 

A total of 706 participants were recruited between 
December 2007  and April 2011  in 20 study centers 
located in medium to large cities throughout France. 
Voter registration lists were used to invite all women 
aged 75–85 years who lived near study centers to a 
‘balance health examination’ that included a battery 
of well-standardized tests of balance and motor 
capacities.  Selection  for  the  intervention trial  was 
then based on gait speed and ability to do four steps 
with  feet in tandem  position  (tandem  walk). These 
two tests have been chosen because they have been 
validated   with   regard   to   the   prediction  of  hip 
fracture (one of the most serious fall-induced injury) 
in the EPIDOS (Epidemiologie de l’Ostéoporose) 
French  cohort  of  7500  women  aged  75  years  or 
older that had been recruited from voter registration 
listings  like  the  Ossébo  cohort  (13).  However,  in 
case the benefit of the intervention is demonstrated, 
we will be able to assess whether  the same effect is 
observed in different subgroups defined using other 
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tests and  criteria  recommended in clinical practice 
to   identify   older   people   at   risk   of  falling   (for 
example: previous fall, get-up-and-go test, one-leg 
stance, aged 80 or more). 

Frailer women, i.e. women who had a particularly 
slow gait speed (below the 95th percentile in the 
EPIDOS cohort) or who were unable to stand for 10 
sec with feet together,  were excluded  from the trial 
because they are at high risk of falling and would 
probably require  individualized  exercises. In other 
words,  we included  into the trial women  who were 
‘not too fit and not too frail’. 

Women  with a substantial alteration in cognitive 
function (as assessed with the Pfeiffer test), a 
degenerative  condition such as Parkinson’s  disease, 
or a medical conditions involving the neuromuscular, 
skeletal or cardiovascular system that generally 
precludes exercising, and women who were already 
taking exercise classes have also been excluded from 
the trial. 

Eligible women who agreed to participate into the 
trial  were  randomized into  one  of  two  groups:  a 
group  that  received the intervention and  a control 
group without intervention. 

Women from both groups received a summary  of 
their test results and general advice regarding the 
prevention of falls and fractures based on 
recommendations from Institut national  de 
prévention  et  d’éducation   pour   la  santé   (Inpes, 
French National institute  for prevention  and health 
education)  and  Groupe  de Recherche  et 
d’Information sur les Ostéoporoses (GRIO). 

Women  allocated  to the intervention group  were 
invited to attend  exercise sessions in small groups of 
10–15  persons,  supervised  by  an  instructor 
specialized in physical training for the elderly and 
specifically  trained  for  the  study.  The  participants 
take  one  class a week, an  hour  per  class, for  two 
years. 

After a 5–10-min  warm-up period including 
stretching of the major muscle groups, the participants 
are given various types of exercises such as: 

 
•   Exercises that help them become aware of the 

importance of the eye position,  and  of foot-eye 
coordination for balance and gait. 

•    Exercises designed to relax  the trunk  and  arms 
with  the aim to become  conscious  of the 
importance of axial tonicity and of the arms role 
in maintaining balance. 

•    Exercises  involving  variations  of  the  base  of 
support under static and dynamic balance 
conditions. 

•    Exercises designed to sharpen plantar sensations, 
and acquire a good foot unfolding  movement on 
the ground. 

•   Going through a circuit while dealing with 
interfering  elements. 

•    Movements  of  transfer   in  various   directions 
(front-back, lateral) as well as in rotation. 

• Muscle strength  training  exercises and 
improvement  of  muscle  tonicity;  use  of 
repeated movements of short duration ensuring 
loading  of  major  fracture  sites  (femur,  spine, 
wrist, etc). 

•    Posture  verticalization through lowering  of the 
center of gravity, ‘grounding’,  and straightening 
of the vertebral  column. 

 
Throughout the class, the instructor gives advice 
relevant to situations in everyday life (such as sitting 
or rising from a chair or bed, picking up an object 
on the floor, etc). The last phase of the class consists 
of a 10 min cool-down period involving gentle 
stretches,  relaxation and  controlled  breathing. At 
the  end  of  the  class,  an  informal   discussion  time 
allows participants to talk about  the problems  they 
encountered during the session. 

Implementation of the program is progressive  to 
avoid  discomfort and  pain,  with  priority  given to 
long-term activity maintenance rather than intensity. 
Although   following   a  core   theme,   the   exercise 
classes are adapted to the functional capabilities  of 
the   participants  (for   instance,   by   adapting  the 
number  of movement  repetitions). 

To complete  the group  sessions, the participants 
are encouraged to practice regularly at home, with a 
simple  routine   based  on  the  class  exercises  and 
adapted by the instructor to each participant’s 
physical ability. 
 

The intervention is implemented in partnership 
with the association Siel Bleu (www.sielbleu.org) 
that  is specialized in training  of older adults  and 
is largely present  in most  regions  of France. The 
content  of  the  exercise  program has  been 
developed  based  on  the  extensive  experience  of 
the  two  managers  of Siel Bleu in training  older 
adults  in diverse settings and populations, on the 
published  description of successful programs and 
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after   direct   contacts   with   some  of  the  leader 
investigators in the field (25,28,35). 

 
Fall occurrence  among all trial participants is 
monitored during  two  years  by asking  women  to 
return  monthly  pre-paid  pre-addressed calendar 
cards where they can mark  the date of any falls. In 
case  a  fall  is  reported, a  telephone   interview   is 
carried  out to confirm  the fall and to gather 
information on its circumstances  and consequences 
(follow-up  rates close to 90%).  Falls are defined as 
‘unintentionally coming to rest on the ground, floor, 
or other  lower level’ (36). There is currently  no 
consensus on the definition  of an injurious fall to be 
used as an outcome in randomized controlled fall 
prevention  trials. We intend to use various falls 
classification  schemes, in particular the one of 
Campbell  (which  has been used most frequently  in 
past  exercise trials)  and  the one recently  proposed 
by Swenk and colleagues from the PROFANE 
(Prevention  of Falls Network Europe)  group  (33). 
Using the Campbell’s definition, for instance, fall 
events are classified as resulting  in (i) serious injury 
if  the  fall  resulted  in  a  fracture   or  admission   to 
hospital with an injury or required stitches (sutures); 
(ii) moderate  injury  if bruising,  sprains,  cuts, 
abrasions, or reduction in physical  function  for at 
least three days resulted  or if the participant sought 
medical help; and (iii) no injury. For our sample size 
calculation, we had used a slightly modified version 
of the Campbell classification where bruises, sprains, 
cuts and abrasion that  did not lead to medical care 
or  any  functional limitation were  classified  in the 
‘minor or no injury’ category. Using this classification, 
we have  calculated  that  we will have  a statistical 
power of 80% (risk alpha 5%) to detect a 25% 
reduction in serious and moderate  injuries assuming 
a  30  per  100  incidence  rate  in  the  control  group 
(13,27)  and a 10%  drop out rate. 

The  investigator  classifying  fall  events  will  be 
blind to group  allocation. Serious injuries are 
confirmed  from  hospital  and  general  practice 
records. 

The main results regarding the effect of the 
intervention on serious falls are expected in 2013 
(after all participants would have been followed for 
two years).To better understand how the intervention 
‘works’, participants are  reviewed  at  one  and  two 
years to assess changes in physical motor  capacities, 
fear  of  falling,  physical  and  social  activity  level, 

perceived health and well-being. As of today, 580 
women  have been reviewed at one year, and 379 at 
two years (response rates around 85%). 
 
Expected results 
 

The group intervention that we propose  to assess 
is  relatively  simple  to  implement.   It  relies  on  a 
network of participants already  established  across 
France.  In  the  case  of  a  demonstrated benefit  it 
could therefore be easily generalized as part of a 
population-based public health program of falls and 
fractures prevention in the elderly. Results of the 
Ossébo study should also contribute to better 
understand the determinants of compliance  and  to 
better define subjects who would benefit most from 
the   intervention  and,   therefore,   who   should   be 
targeted  in priority.  The intervention should  enable 
elderly women to preserve two elements essential to 
their   quality   of  life  as  they   age,  that   is,  their 
functional capacity  and  their  independence. It may 
also  lead  to  a global  improvement in their  health 
status since physical exercise can have beneficial 
effects on other aspects of health. 
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Erratum 
 
 

Owing to errors made at SAGE, the article ‘The ‘Ossébo’ intervention for the prevention  of injurious  falls in 
elderly  women:  background and  design’ by  Patricia  Dargent-Molina, Fabienne  El Khoury  and  Bernard 
Cassou, Global  Health  Promotion, Volume  20, Supp. 2, June 2013, pp. 88–93, DOI: 10.1177/1757975913 
483341, appeared with incorrect  author affiliations. 

SAGE apologizes to the authors and readers for any inconvenience  or embarrassment caused. The correct 
author details and affiliations  should have appeared as follows: 

 

Patricia Dargent-Molina1,2, Fabienne El Khoury1,2 and 
Bernard Cassou3,4 

 
1.    Univ Paris-Sud, UMRS 1018, F-94805, Villejuif, France. 
2.    Inserm, Centre for research in Epidemiology  and Population Health  (CESP), U1018, F-94807, Villejuif, France. 
3.    Univ Versailles St Quentin, EA 25-06, Laboratoire Santé-Environnement-Vieillissement, F-78035, Versailles, France. 
4.    AP-HP, Hôpital Sainte Périne, Centre de gérontologie, F-75016,  Paris, France. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


