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Objective: To describe the development process of a protocol for a fear of falling interdisci-

plinary intervention program based on the main factors associated with fear of falling.

Design/methods: The process of developing a protocol consisted of defi ning the target popula-

tion, selecting the initial assessment components, adapting the intervention program based on 

fi ndings about fear of falling and restriction of activities in this population.

Settings: University-affi liated outpatient vertigo, dizziness and falls clinic in coffee-growers 

zone of Colombian Andes Mountains.

Results: An intervention program was developed based on three main falling conceptual models. 

A medical intervention, based on a biomedical and pathophysiological model, a physiothera-

peutic intervention based on a postural control model and a psychological intervention based 

on a biological-behavioral model.

Conclusion: This interdisciplinary fear of falling intervention program developed is based 

on particular characteristics of target population, with differences in the inclusion criteria and 

the program intervention components; with emphasis on medical (recurrent falls and dizziness 

evaluation and management), psychological (cognitive-behavioral therapy) and physiothera-

peutic (balance and transfers training) components.
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Introduction
Fear of falling is common among elderly people. It is reported both by those who have 

experienced a fall and by those who have no previous fall experience. Defi nitions 

of fear of falling vary according to a combination of postural control, cognitive and 

behavioral elements. The most accepted defi nition is a low perceived self-effi cacy 

at avoiding falls during essential non-hazardous activities of daily living (ADL) 

(Tinetti et al 1990).

The prevalence of fear of falling is estimated to be between 12% and 65% in com-

munity-dwelling older adults who have not previously fallen and between 29% and 

92% for those who have fallen, with women being disproportionately adversely affected 

(Jorstad et al 2005). Few studies have been conducted among the elderly in long term 

care. Prevalence estimates for this group are between 41% and 50% (Gagnon and Flint 

2003). Studies conducted in Colombia (South America) report about 45%–82% of the 

elderly living in community experience at least some fear of falling and according to 

literature, it is increasing both for women and people in advanced age (Curcio et al 

1998; Gomez and Curcio 2004).

Restriction of activity is a common consequence of fear of falling. Among com-

munity living elderly, in the prevalence of restriction of activity related to fear of 

falling is estimated to be between 20% and 55% (Wilson et al 2005). In Colombia, it 

is estimated to range between 20% and 47%, to be more common in women and to 

increase in older groups (Curcio and Gomez 2006a). A restriction of activities can 

become a downward trend which can adversely affect the health of the elderly. Fear 
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you afraid of falling over?” (coding categories: not at all, a 

little, quite a bit, very much). The last two coding categories 

were combined for analysis. About activity restriction as 

consequence, specifi cally individuals were asked whether 

they limited going outdoors due to fear of falling (coding 

yes or not).

In order to examine the need to update the intervention 

with the main risk factors referred to above, we conducted a 

survey to fi nd the factors most commonly associated with fear 

of falling. This was done by means of a randomized cross-

sectional survey of 250 community inhabitants in Manizales, 

a 400,000 inhabitants-Colombian-Andes-Mountains city. The 

details of this study and the main variables covered by this 

study are described elsewhere (Curcio and Gomez 2006b). 

About self-perceived health, two questions were used, “Do you 

feel quite healthy? (coding yes or not) and “How would you 

evaluate your present health? (coding categories: very good, 

good, fairly, bad, very bad). The last two coding categories 

were combined for analysis as unhealthy feelings. Vision was 

evaluated by self-reported dichotomous scale, “Do you have 

diffi culties in your vision?” An Spanish adapted form of the 

Barthel Index was used (Baztan et al 1993) and the assessment 

of physical performance included usual 6-meters-walking 

speed, ability to maintain balance for ten seconds in progres-

sively more challenging positions (free position, feet side by 

side, semi-tandem and tandem), and Spanish adapted version 

of Tinetti’s performance oriented method assessment of bal-

ance and gait (Curcio, Gómez et al 2000).

In order to determine the appropriate eligibility criteria 

for participants in the program, inclusion and exclusion cri-

teria from previous intervention programs were revised; the 

criteria were determined after comparing the profi le of the 

elderly with fear of falling in the current study with profi les 

of falling can lead to decreased physical activity, which leads 

to increased fragility and decreased functional ability, and 

thus to social isolation and decreased quality of life (Fletcher 

and Hirdes 2004; Delbaere et al 2004).

In the past two decades, several cross-sectional and a few 

prospective studies have identifi ed multiple factors associated 

with fear of falling, including advance age, female gender, 

past history of falling, history of fall-related injury, frailty, 

gait or balance impairments, slow physical performance, 

activities of daily living (ADL) defi cit, use of psychotropic 

drug, poor self-effi cacy related to falls, two or more chronic 

diagnoses, chronic dizziness, visual problems, recent weight 

loss >5 lbs, depressed mood, self-perceived poor health, 

restricted social activities participation, decreased quality 

of life, decreased mobility and institutionalization (Evitt and 

Quigley 2004; Andresen et al 2006).

Effective interventions to lessen fear of falling could 

therefore have signifi cant consequences for individuals, their 

families and healthcare delivery systems. Few programs have 

been developed to reduce fear of falling in older people. 

The majority these are based on physical activity programs, 

especially basic tai chi exercise forms, or are based in an 

educational program (Cameron et al 2000; Brouwer et al 

2003; Wolf et al 2003). Other interventions have been based 

on cognitive-behavioral programs (Tennstedt 1998). A multi-

factorial interdisciplinary intervention program could reduce 

fear of falling (Sattin et al 2005).

The aim of this paper is to describe the development process 

of a protocol for an interdisciplinary fear-of-falling intervention 

program, based in the main factors associated with fear of falling 

in Colombian Andes Mountains elderly people.

Methods
Identifying risk factors highlighted the need for a multi-

factorial intervention program to avoid potential adverse 

consequences of fear-of-falling. It was decided that an 

intervention program should include components based on 

the particular characteristics of the target population. This 

approach was comprised of several activities that led to the 

preliminary version of the intervention program, as presented 

in Figure 1.

The fi rst activity was to estimate the prevalence of fear of 

falling among the different groups (black, aboriginal, rural 

and urban groups) in the Andes Mountains coffee-grower 

population. With Colombia’s ethnic diversity, socioeco-

nomic, geographical and topographical conditions, many 

different characteristics of aging could be identifi ed (Gomez 

and Dulcey-Ruiz 1997). A single item asked, “In general, are 

Figure 1 The development process of a fear of falling intervention program.

Estimate the prevalence of fear of falling in the selected population 

Identify the associated factors by bivariate analysis 

Establish the best model by logistic regression

Select the target population with inclusion and exclusion criteria

Select the model and type of interventions to use 

Design methodological aspects to implement 

Evaluation of program  by means of a pilot study 
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from other previous studies (Zijlstra et al 2005; Zijlstra et al 

2006). Adaptations were made based on characteristics of 

the target population.

The next activity was the selection of the best components 

for an intervention program for this population. Intervention 

should be based on existing theoretical models that deal with 

instability, falls, near-falls and fear of falling in different set-

tings. Three models were selected: A traditional biomedical 

and pathophysiological model (Studenski 1996), a postural 

control model based on a bio-mechanical model (Maki and 

McIlroy 1996) and a behavioral model (Peterson 2002).

Finally, a protocol for implementation was determined. The 

timeframe of the intervention, number of participants and other 

elements were based on previous exercise program experiences 

with the same population (Curcio, Franco et al 2000).

Results
The mean age of the sample was 74.1 (range 60–92, SD:7), 

59% were female, and prevalence of fear of falling reported 

was 75.4% with half of them restricted their activities as 

consequence. It is higher in women than men and increase in 

older groups. This prevalence in urban elderly is higher than 

in subset elderly populations in coffee-growers Colombian 

Andes Mountains (Figure 2).

In bivariate analysis, several factors were found: age 

greater than 75 years, female gender, recurrent falls last year 

(2 or more), osteoarthritis, vertigo and dizziness (frequently 

or constantly), visual defi cit, Mini-mental state examination 

(MMSE) score <23, subsyndromal depression (Geriatric 

depresion scale score >5), unhealthy feelings, poor self-

perceived health, static balance and transfers impairments, 

decreased gait velocity (less than 0.64 mt/seg.) and gait defi -

cits in Tinetti subscale. In multivariate analysis, by stepwise 

logistic regression, several factors were found associated with 

fear of falling in that population (as presented in the Table 1). 

With these both bivariate and multivariate risk factors asso-

ciated with fear of falling the interdisciplinary intervention 

program was developed. As consequence, emphasis in medi-

cal, physiotherapy and psychological intervention was made. 

The contents of each discipline intervention are described in 

the appendix of this paper.

Medical aspects of this program were emphasized. It is 

essentially the biomedical and pathophysiological compo-

nents of the protocol that permit identifi cation and manage-

ment of predisposing medical risk factors for falling. As a 

consequence, the medical intervention components selected 

were directed toward diagnosis and treatment of specifi c 

diseases, such as visual defi cit, arthritis etc, with special 

emphasis on the assessment and treatment problems related to 

dizziness. Moreover, the management of anxiety and depres-

sion with both pharmacological and non-pharmacological 

treatments was integrated into the medical component of 

intervention program. As a consequence, the medical com-

ponent is the main axis of the intervention program.

The functional ability component was selected with two 

objectives, one for increasing functional ability in physical 

and instrumental ADL (IADL) and another to obtain compe-

tent and safe performance. These components were directed 

toward adaptive and restorative rehabilitation with emphasis 

on balance and transfers training as well as advice on the 

appropriate use of assistive devices.

The only randomized trial specifi cally targeting fear of fall-

ing conducted by Tennstedt and colleagues focused on cognitive 

restructuring, or eliminating unrealistic concerns (Tennstedt 

1998). As consequence, for the psychological intervention 

component, several session contents of ‘A Matter of Balance’ 

were adapted. This is a cognitive behavioral group intervention 

program, developed in the USA, designed to reduce fear of falling 

and promote physical, social and functional activity in elderly 

persons living in the community (Peterson 2002).

Table 1 Logistic regression analysis for fear of falling in Andes 
Mountains elderly in Colombia

Variable Odds 95% Confi dence
 Ratio Interval

Age more than 75 years 2.21 (1.26−3.88)
Female gender 4.48 (2.49−5.10)
Osteoarthritis 2.39 (1.38−4.15)
Chronic dizzinessa 2.20 (1.23−3.96)
Visual defi cit (self-perceived) 2.28 (1.32−3.94)
Transfers impairment (bed to sit)b 3.03 (1.31−3.03)
Unhealthy feelings 2.17 (1.25−3.76)
Depressionc 2.12 (1.07−4.23)

a3 months or later.
bBarthel sub-scale.
cGeriatric Depression Scale �5.

Figure 2 Percentage of fear of falling in different subset elderly populations in 
coffee-growers region in Colombian Andes Mountains.
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The inclusion criteria was based on results of the profi le 

of elderly with fear of falling in that region such as a very old 

female with restriction of activities of daily living (physical 

and instrumental level), chronic dizziness and unhealthy 

perceived health, presence of depression symptoms, visual 

defi cits and osteoarthritis that origin functional problems in 

activities of daily living (Table 2).

Finally, a protocol for implementation was determined. 

The timeframe of the intervention, number of participants 

and other elements were based on previous exercise program 

experiences with the same population (Curcio, Franco et al 

2000). Twelve group sessions constitute the intervention. 

Each session lasted 1 hour and sessions were held twice a 

week for a period of 4 weeks and once a week for a 2 week. 

On average, 10 people participate in each group. The early 

sessions focused on cognitive-behavioral intervention and 

solved medical problems identifi ed on initial assessment. At 

the same time, physiotherapeutic intervention was initiated 

in order to solve problems identifi ed in initial assessment, 

specially transfer problems and assistive devices adapta-

tion. Each session were conducted by one physiotherapist 

and psychologist trained previously. Follow updates were 

scheduled with interdisciplinary reassessments each two 

weeks with group discussion about results.

Discussion
This program was developed for older persons living in 

the community who experience fear of falling and restrict 

their activities due to this fear of falling. In the process of 

developing this program, results of fear of falling among 

Andes Mountains inhabitants were obtained in order to better 

develop an intervention program adapted to the characteris-

tics of this heterogeneous population. These characteristics 

include being a very old female, having chronic dizziness, 

poor perceived health (bad and very bad), presence of depres-

sion symptoms, visual defi cits, osteoarthritis and transfers 

impairment. As consequence, emphasis on medical, phys-

iotherapeutic and psychological interventions was made. 

The information collected indicated the existence of several 

medical, functional and psychological factors involved in the 

fear of falling in this population. Therefore, the intervention 

should be multi-factorial with major components in accor-

dance with previous results (Tennstedt et al 1998; Zijlstra et 

al 2005; Zijlstra et al 2006).

Biomedical components of the intervention program are 

important to evaluate and implement, specially for women, 

because chronic diseases, functional limitations and dis-

abilities occur more frequently among older women than 

among older men in Latino-American cities. Reyes-Ortiz, 

in a recent paper about falls among elderly persons in Latin 

America and the Caribbean, found that the main risk factors 

for falling are female gender, increased age, high depressive 

symptoms, and having any functional limitations and also 

included diseases such as diabetes, urinary incontinence and 

arthritis (Reyes-Ortiz et al 2005). Several of these risk fac-

tors were found both by bivariate and multivariate analysis 

in our target population and were included as intervention 

program components.

Functional evaluation and management of risk factors 

should be included in the intervention program, especially 

postural control assessment. Activities restriction, as a 

consequence of fear of falling, leads to deconditioning 

syndrome and functional impairment (Murphy et al 2002). 

Diffi culties in instrumental ADL are among the fi rst symp-

toms to appear in Latino-American older adults with chronic 

conditions (Menendez et al 2005). To prevent impairment 

caused by such diffi culties was a main goal of our interven-

tion program.

Depression was also an important risk factor to manage in 

this intervention program, as depressive symptoms are frequent 

among Latin-American elderly; women show higher percent-

ages than men, partly because, in the region studied, women 

were more exposed to social and material disadvantages during 

their life course than men (Alvarado et al 2007). Furthermore, 

current socio-economic conditions and health status, as well 

as functional disabilities, account for much of the gender dif-

ferences in depression (Zunzunegui et al 1998). In the current 

Table 2 Target population of a fear of falling interdisciplinary 
intervention program

Target population

Inclusion criteria
 Reporting fear of falling with restriction of activities of daily 
 living (physical and instrumental level)
 Recurrent falls in the last year (2 or more)
 Independently living in senior housing sites or in the 
 community
 Aged 65 and over with emphasis in old old people 
 (80 and over)
 Chronic dizziness and vertigoa

Exclusion criteria
 Severe medical conditions
 Unstable disability
 Signifi cant cognitive impairmentb

 Confi ned to bed
 Restricted by permanent use of wheelchair

a3 months or later.
bMini-Mental State Examination (MMSE) score �18.
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program, both pharmacological and non-pharmacological 

treatments of depression were included and carried out by all 

professionals in the interdisciplinary team.

With respect to inclusion criteria, several differences with 

other similar programs around the world can be identifi ed 

(Tennstedt et al 1998; Zijlstra et al 2005, 2006). First, we 

excluded people who only reported fear of falling, without 

restriction of activities. Geographical diffi culties related to 

the mountainous terrain is frequent in Colombia (altitude 

range between 1000 and 4000 mts.) and some fear of falling 

without restriction of activities could have a little protector 

effect as reported previously (Huang 2006). Second, a lower 

cut-off for the MMSE than the literature usually recommends is 

considered. An earlier report found that education, rurality and 

ethnicity contributed signifi cantly to the variation in MMSE 

scores in an Hispanic elderly population (Mulgrew et al 1999). 

Similar conditions were also observed in the current sample.

In order to improve adherence and attendance rates, 

interventions components were designed feasible by most, 

allowing fl exible time-frame, providing a comfortable envi-

ronment and establishing a good relationship with family and 

caregivers, them are too invited to program sessions.

Conclusion
This paper describes the process of developing a interdis-

ciplinary fear of falling and associated activities restric-

tion intervention program for the elderly population in the 

Colombian Andes Mountains.

The results indicate that it is very important to select 

several conceptual models about instability and falls in order 

to decide which components to choose for an intervention 

program and before implementing it in different settings. 

By applying a systematic approach, as it was done in the 

present study, several characteristics of fear of falling in 

this population were identifi ed and provided the basis for 

implementing an intervention program. Thus, an approach 

including several instability and falls models is better at the 

moment to initiate a fear of falling interdisciplinary interven-

tion program. Our results lead us to conclude that the best 

model for our population integrates elements of a biomedical 

and pathophysiological model, elements of a postural con-

trol and bio-mechanical model and several components of a 

cognitive-behavioral model.

Recognizing the negative impact that fear of falling has 

on quality of life of many older adults we have begun a 

controlled trial to evaluate the effi cacy of the fi nal version of 

this interdisciplinary intervention program in different older 

populations in Andes Mountains in Colombia.

Note
This study was supported by a grant from Vicerrectoría 

de Investigaciones y Posgrados, Universidad de Caldas, 

Manizales, Colombia.
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Appendix 1
Protocol of fear of falling interdisciplinary 
intervention program
Initial assessment
� Medical, psychological, social and functional diagnosis

� Visual acuity (Snellen scale)

� Falls, near-falls, injurious-falls presence and number

� Type of consequences of falling

� Fear of falling and activity restriction

� Performance based measures

� Quadriceps, gastrocnemios, gastrosoleos and hip muscles 

strength

� Assistive devices adaptation

� Propiocepción y palestesia

� Barthel scale for ADL

� Adapted Lawton scale for iADL

� Yesavage scale for depression (GDS)

� Anxiety scale (OMS)

� Self effi cacy scale (Tinetti)

Steps of program
1. Interdisciplinary assessment based in main risk factors.

2. Interdisciplinary management plan was discussed.

3. Individual and group management plans were devel-

oped.

4. Follow updates were scheduled with interdisciplinary 

reassessments.

5. Interdisciplinary group discussion about results.

Medicine
Aim: Decreasing medical risk factors.

� Management of falling risk factors: visual defi cit, arthritis 

etc.

� Assessment and treatment problems related with dizzi-

ness.

� Management of anxiety and depression.

� Preventing polipharmacy and drug reaction events.

� Management of orthostatic hypotension

� Patient and caregivers education.

Physiotherapy
Aim: Increasing functional ability in physical and 

instrumental ADL.

� Individualized and group-based interventions.

� Transfers training.

� Aerobic endurance, fl exibility, strength, and balance 

training.

� Walking in extreme situations program (opened and 

closed eyes).

� Landing and standing strategies.

� Assistive devices adaptation.

� Health promotion and education in falling risk factors.

Psychology
Aim: Improving emotional functioning and adapting   

behavior change.

� Cognitive-behavioral therapy.

� Patient and caregiver training.

� Management of anxiety and depression.

Occupational therapy
Aim: Obtaining competent and safe performance.

� Adaptative rehabilitation in items of Self effi cacy scale.

� Environmental risk assessment.

� Adaptative strategies in extreme situations.
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Social work
Aim: Increasing social participation.

� Stimulating familiar activities and help support.

� Promoting social contacts and social participation.

� Case management as necessary.

� Patient and caregivers education.
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