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Fall determinants and home modifications by occupational therapists to prevent falls 

Abstract 

Background: Approximately one third of older people over 65 fall each year. Purpose: 

To determine the risk factors of falls for frail older persons and to evaluate the impact of home 

modifications by an occupational therapist on the risk of falls from a longitudinal study. Method: 

All participants were at least 65 years old and were assessed at the start and in the first six 

months of the intervention. Bivariate analysis and logistic regression models were used to study 

the risk factors of falls and the effect of home modifications on the incidence of falls. Findings: 

The main predictors of falls in this study were vision problems, distress of informal caregiver 

and insufficient informal support. Home modifications provided by an occupational therapist 

showed a significant reduction of falls. Implications: Informal caregivers and their health status 

had an impact on the fall risk of frail older persons. Home modifications by an occupational 

therapist reduced the fall risk of frail older persons at six months follow-up. 
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Background 

Aging is becoming a challenge for most societies across the world. In Belgium, the 

percentage of people over 65 was 15.03% in 1995 and is estimated to reach 25.76 % by 2060 

according to the Federal Public Service of economy. Moreover, the percentage of people over 

80 will go from 3.6 % to 10.7 % between 2000 and 2050 (Andresen & Puggaard, 2008; Fontaine 

& Jans, 2009; Trottier, Martel, Houle, Berthelot, & Legare, 2000). Ageing is correlated with a 

greater risk of being confronted with one or more chronic diseases, which reduce quality of life 

and increase frailty (Ferrucci, Giallauria, & Guralnik, 2008). These chronic illnesses affecting 



2 

 

older persons (somatic diseases, behavioral health problems, cognitive and other functional 

limitations) are likely to lead to geriatric syndromes and falls, one of the most compelling risk 

factors that can lead to mortality (Anderson, Goodman, Holtzman, Posner, & Northridge, 2012). 

Geriatric syndrome is used to characterize multifactorial conditions such as delirium, 

incontinence, frailty and falls (Inouye, Studenski, Tinetti, & Kuchel, 2007; Strandberg, Pitkälä, 

Tilvis, O’Neill, & Erkinjuntti, 2013). 

Approximately one third of older people over 65 fall each year. This proportion increases 

with age (Fletcher & Hirdes, 2002). Falling is an important risk factor for fractures, development 

of traumatic cerebral or visceral hemorrhage, traumatic pain syndromes, functional limitations, 

dislocations and soft tissue injuries, which often cause hospitalization and institutionalization 

(Masud & Morris, 2001; Peel, 2011; Rubenstein, 2006). About 10-15 % of the falls in older 

people living at home and 15-20 % of falls in institutionalized patients result in significant 

injuries (Karlsson, Magnusson, von Schewelov, & Rosengren, 2013; Tinetti, Liu, & Ginter, 

1992). Falling can cause substantial disability, morbidity and mortality amongst older people. 

Falling can be caused by multiple factors, some of which are intrinsic, such as old age, 

musculoskeletal diseases, gait and balance disorders, while others are extrinsic environmental 

hazards, such as slippery floors, rugs, poor lighting, chairs and armchairs without handrails 

(Cameron et al., 2010; Gillespie et al., 2009, 2012; Tinetti, Doucette, Claus, & Marottoli, 1995). 

Occupational therapy is considered to be a discipline which helps to prevent falls 

(Clemson, Mackenzie, Ballinger, Close, & Cumming, 2008; Walker & Howland, 1991). When 

integrated in the client’s environment, occupational therapy has shown to be effective. Home 

modifications are adaptations to the living environment intended to increase ease of use, safety, 

security and independence. Modifications can include changes in or additions to the structure 

(e.g., widening doorways, adding a first floor bathroom or a ramp), installing specialized 
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equipment (e.g., grab bars and handrails) and adjusting the location of items (e.g., moving 

furniture). Home modifications overlap considerably with the use of assistive devices (e.g., bath 

benches, walkers), which tend to be more mobile in nature and not to be attached to the structure 

of the house. In addition, home modifications are often accompanied by repairs (e.g., fixing 

worn-out stairs) (Clemson, Mackenzie, Ballinger, Close, & Cumming, 2008; Tanner, Tilse, & 

de Jonge, 2008). A home modification by an occupational therapist led to a reduction of the 

mortality risk for elderly patients (Gitlin, Hauck, Winter, Dennis, & Schulz, 2006). Two studies 

and a systematic review showed that home assessments and home modifications conducted by 

occupational therapists protected clients from falling (Chase, Mann, Wasek, & Arbesman, 2012; 

Johnston, Barras, & Grimmer-Somers, 2010; Pighills, Torgerson, Sheldon, Drummond, & 

Bland, 2011). Moreover, home modification interventions had a positive impact on self-rated 

ability in everyday life, especially on decreasing the level of difficulty and increasing safety 

(Petersson, Lilja, Hammel, & Kottorp, 2008; Stark, Landsbaum, Palmer, Somerville, & Morris, 

2009).  

The first purpose of this study is to determine the risk factors for falls in frail older 

persons living in the community and who have not had a previous fall. It is known that a fall is 

a high risk factor for a subsequent fall (Fletcher, Berg, Dalby, & Hirdes, 2009) and this 

knowledge might lead health professionals to identify risk clients and to make some preventive 

actions. Literature should also show how to detect the determinants of a first fall (frail older 

person at risk of falling without any previous fall), in order to implement the first preventive 

interventions. This paper presents the results which highlight these determinants. The second 

aim is to evaluate the impact on fall incidence of interventions offering home modifications and 

advice by occupational therapists in combination or not with case management. According to 

the current literature occupational therapy seems to be effective as a preventive intervention on 
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falls (Chase, Mann, Wasek, & Arbesman, 2012; Johnston, Barras, & Grimmer-Somers, 2010; 

Pighills, Torgerson, Sheldon, Drummond, & Bland, 2011). Our work extends this literature by 

investigating the added component of case management and its impact on the results.  

Methods 

Design  

This is a longitudinal study based on a quasi-experimental design (Grimshaw, Campbell, 

Eccles, & Steen, 2000). The study took place in Belgium between the years 2010 and 2014. 

During this period, the Belgian National Institute for Health and Disability Insurance (NIHDI) 

funded 63 projects of which the main purpose was to maintain frail older persons at home for as 

long as possible, with good quality of life and low informal caregiver’s burden. All 63 projects 

were included in the study but 14 of these projects provided home modifications by an 

occupational therapist as an intervention: seven projects provided home modifications and seven 

provided case management support in addition to home modifications. The 49 remaining 

projects offered other interventions to meet the goal of keeping frail older persons at home. Their 

interventions could not be classified as occupational therapy. Some examples are day care 

services, psychosocial interventions and night care at home (reference removed for blinding, 

2016).  

Research Questions 

What are the determinant factors of falls for frail older people living at home who have 

no previous falls in the last 90 days before receiving the intervention? (Aim 1) 

To explore these determinants, we analyzed a sample which consisted of frail older 

persons who did not fall in the last 90 days before their start in the intervention (sample 1), being 

the intervention home modification or not. Thus, from the whole population of the study, we 



5 

 

excluded people who had fallen before the interventions in order to analyze a population without 

a high previous risk of falling. 

What is the impact of home modifications by an occupational therapist on the risk of falls 

of frail older people who fell at least once before receiving the intervention and does the 

combination of home modifications with a case management provide results that differ from 

those with home modifications without a component of case management? (Aim 2) 

For this analysis we had a sample consisting of frail older persons who fell in the last 90 

days before participating in the interventions (sample 2). The purpose was to investigate the 

effectiveness of the interventions offering home modifications by an occupational therapist on 

the risk of falls of a high risk population which had fallen before so that a subsequent fall could 

be avoided. 

Study Sample and Recruitment 

Both samples used for the analysis come from the same population: frail older people 

living at home. Participants of the study were at least 65 years old and frail. Frailty was assessed 

by the Edmonton Frailty Scale (cut off 6 or over) or by a Belgian version of the Katz scale 

(profiles A, B or C for the ‘Home’ version and profiles B, C or Cd for the ‘Residential’ version). 

Older persons with a dementia diagnosis could also be enrolled in the study. Exclusion criteria 

were less than 65 years old, no frailty or no dementia diagnosis. The protocol of the research 

has been published previously (reference removed for blinding, 2012). Clients were recruited 

by the organizations providing the interventions by means of the needs of these clients. 

Recruitment could happen after a recommendation from a general practitioner, after a hospital 

discharge or by home care organizations or social services. From the beginning of the study, 

each organization had the responsibility of recruiting their own participants according to the 

inclusion criteria of the study. No randomization in the allocation of participants was possible.    
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Informed Consent  

This study was approved by the Belgian Privacy Commission and by the Ethics 

committee of the Belgian Universities. A formal procedure was implemented so that caregivers 

could fill out the questionnaires on a secured website. All participants signed an informed 

consent after meeting the inclusion criteria. In case they were not capable of signing this 

document, a family member or another legal representative signed it on their behalf, as stipulated 

by Belgian law. Participants had the right not to participate in the research and could withdraw 

their consent at any time. All data were anonymized and analyzed according to the rules of the 

Belgian Privacy Commission.   

Intervention Protocol 

To investigate the impact of home modifications by an occupational therapist on falls, 

we distinguished 3 types of interventions among the 63 projects:  

- Interventions providing home modifications at home and advice about assistive devices. 

The participants in these projects had only occupational therapy at home based on home 

modifications and advice about assistive devices.  

- Interventions combining case management and home modifications and advice about 

assistive devices. The participants in these projects had home modifications by an occupational 

therapist, advices about assistive devices and also had a coordination of care insured by a case 

manager. 

-  Other interventions not providing any home modifications or advice about assistive 

devices. This category gathered the participants receiving interventions which did not include 

any home modifications or advice about assistive devices. Among these projects, some provided 

psychosocial support at home, others provided night care at home or day care services in a 

residential setting, among other interventions other than home modifications. These 
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interventions were delivered by professional caregivers like nurses, psychologists, educators, 

but not by occupational therapists. 

To fully understand what home modification entailed and to distinguish these three types 

of interventions, a qualitative analysis was performed to identify the components of the 

intervention. This qualitative analysis was based on the descriptions provided by the 

organizations offering interventions by means of a yearly online survey and interviews and also 

by means of case studies and visits made by the researchers. Each year the 63 projects provided 

information about their organization and the way they performed and delivered the intervention 

by an open questionnaire or by an open questionnaire and an interview performed by the 

scientific consortium. These data provided information for a thorough qualitative analysis which 

resulted in the classification of the interventions recently published (reference removed for 

blinding, 2015).  

The process of implementing changes in the living environment happened as follows: at 

the first visit, a comprehensive assessment was filled out (the interRAI HC instrument). Then, 

the occupational therapist identified the needs and wishes regarding daily activities and leisure 

activities of the older persons and, if applicable, of their informal caregivers. After that, home 

visits (two to three depending on the frail older person’s situation) was planned and consisted 

of providing counselling on how to adapt the home or use assistive devices. Then, once the 

adaptations were made, the occupational therapist taught clients and informal caregivers how to 

correctly use the new materials or how to adapt to their changed environment. This follow-up 

was a crucial component in order to allow for optimal use of the changes and to ensure efficacy 

by means of good adherence (Cumming et al., 2001; Currin, Comans, Heathcote, & Haines, 

2012). 



8 

 

A control group was created with frail older persons who received the least effective 

interventions (no home modifications included) in delaying institutionalization and with the 

lowest costs. These interventions were considered to have a ‘zero-effect’, since they provided 

very few services showing no effect on the delay of institutionalization. This control group was 

an extra group, different from the three other intervention groups previously described and could 

be considered as a comparison group in which no clients were receiving home modifications. 

The interventions provided in this comparison group were so low intensive (ex. once every three 

months) that it was as if clients received no intervention at all. Professional caregivers in the 

control group also filled out the same assessment instruments for the participants as in the 

intervention groups. 

Assessment/Study Instruments 

In order to collect the data for the study, professional caregivers assessed older persons 

included with the interRAI Home Care instrument (interRAI HC) during the intervention period 

which is a validated comprehensive geriatric assessment instrument (Hirdes et al., 2008; Landi 

et al., 2000). The interRai HC instrument contains items covering several key domains such as 

cognition, communication, vision, diagnosis, health status, functional condition, psychological 

and social situation, dental status, skin condition and informal support. It is a person-centered 

assessment which evaluates the needs and strengths focusing on the person’s holistic situation. 

When the assessment is completed, outcome measures are automatically generated, such as the 

validated interRAI scales and the Client Assessment Protocols (CAPs), which are measures of 

potential risk or problem situations which can help to develop a care plan (Carpenter, 2006; 

Fletcher & Hirdes, 2002; Vanneste & Declercq, 2014). 

Data collection Protocol 
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Professional caregivers from the 63 projects were asked to fill out the interRAI HC at 

enrollment of frail older person in the intervention (baseline), at exit from the intervention and 

6 months after baseline. Additionally, if frail older persons stayed longer than 6 months in the 

intervention group, caregivers had to do a follow-up every 6 months until the moment the frail 

older persons stop receiving the intervention. Criteria to exit the cohort were institutionalization 

longer than 3 months or death. The profile of the professional caregivers depended on the type 

of intervention (occupational therapists, physiotherapists, nurses or psychologists) and they all 

followed two days and a half training to assess with the interRAI HC.       

Data Analysis 

After searching the scientific literature on risk determinants of falls (Feldman & 

Chaudhury, 2008; Fletcher, P. C. & Hirdes, 2002; Tinetti et al., 1995) and checking the interRAI 

HC instrument, a total of 28 items were selected and tested such as unsteady gait, visual 

problems, sleeping problems, cognitive functioning, mobility, foot problems, use of walking aid 

material, living situation, etc. In order to answer the first research question (aim 1), univariate 

analyses using Wilcoxon rank and Mann-Whitney tests for continuous variables and proportion 

tests for dichotomous variables were first applied to the sample in order to explore whether there 

were significant differences between the populations (people who fell or not in the first six 

months of follow-up). Subsequently, correlation analyses were performed in order to determine 

the risk factors associated with falls in older people, with no falls up until 90 days before they 

started participating in the intervention (sample 1), but who fell in the first 6 months of follow-

up, as compared to people who did not fall. A multivariate logistic analysis was then performed 

in order to identify the risk factors of falls with the most significant associations. 

A second part of the analysis aiming at exploring the second research question (aim 2) dealt 

with the population who fell in the 3 months before receiving the home care interventions 
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(sample 2), in order to determine whether home modifications by an occupational therapist 

would have an effect in the risk of recurrent falls between baseline and 6 months. Bivariate 

analysis was first performed to determine which factors were correlated with the risk of falling. 

The factors highlighted as significant by the bivariate analysis were subsequently analyzed by 

multivariate analysis in order to determine which types of intervention are associated with less 

falls. This was important because people in the different groups might have a different risk for 

falls. Controlling for these factors was necessary when calculating the association between 

receiving an intervention and the incidence of recurrent falls. All calculations were made with 

STATA 11.1.  

Results 

Risk factors for falls in people with no prior falls (sample 1) 

The first sub-sample consisted of 4538 frail older persons who did not fall in the last 90 

days before receiving the home care intervention (average age = 80.7 ± 6.86, female gender: 

66.01%). A total of 1412 people (31%) could not be evaluated because of a lack of a second 

assessment due to a period of less than 6 months receiving the intervention (caused by death, 

exit from the intervention and no second assessment or admission to long term care facilities) 

or because the assessment was incomplete. Of the remaining 3126 persons, 286 (9.15 %) fell 

between the first and the second evaluation (during the first 6 months of follow-up). Between 

the population of people who fell before baseline and those who did not fall before baseline, no 

significant differences were found according to age and gender. Of the 28 variables selected, 

only the variables shown in table 1 had a significant association with the risk of falls during the 

first 6 months in the intervention: vision problems, stress in the last 90 days, sleeping problems, 

need of more informal support (CAP Informal Support), informal caregiver does not live with 

the older person, distress of informal caregiver, informal caregiver’s support, and incapability 
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of the informal caregiver to continue giving care to the older person. The items from the 

interRAI HC ‘being long period of time alone’ and ‘presence of an informal caregiver’ also 

showed to be significantly associated with falls, but had to be removed from the analysis due to 

collinearity with respectively the variable ‘informal caregiver lives with older person’ and the 

CAP Informal Support. The CAP Informal Support detects older people who generally have 

difficulties in everyday life activities and live alone, or who do not have sufficient informal 

support. 
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Table 1. Variables correlating significantly to falls in the first six months in the intervention in 

Sample 1 (significance tests for proportions and confirmed by bivariate analysis) (n=3126) 

Variables People who fell in 

first 6 months 

n=286 (average age 

79.4, 67.4% 

female) 

 

People who did not 

fall in first 6 months 

n=2840 (average 

age 78.7, 66.5% 

female) 

p-value 

Vision problem 

Yes 

 

 

7.29% [0.04;0.11] 

 

3.64% [0.03;0.04] 
 

0.005 

** 
Stress in last 90 days 

Yes 

 

 

34.05% [0.29;0.39] 

 

28.27% [0.27;0.30] 
 

0.042 * 

Sleeping problems 

Yes 

 

 

34.43% [0.29;0.40] 

 

28.66% [0.27;0.30] 

 

0.046 * 

Insufficient informal support  

(CAP Informal Support) 

 

47.32% [0.41;0.54] 39.15% [0.37;0.41] 

 

0.013 * 

Informal caregiver lives with client 

No 

 

 

68.39% [0.62;0.74] 

 

80.88% [0.79;0.83] 

 

0.000 

*** 
Distress of informal caregiver 

Yes 

 

 

22.81% [0.17;0.28] 

 

15.37% [0.14;0.17] 

 

0.004 

** 
Informal caregiver unsatisfied with 

support 

Yes 

 

 

 

14.98% [0.10;0.19] 

 

 

10.51% [0.09;0.12] 

 

 

0.040 * 

Informal caregiver can continue in 

future 

No 

 

 

34.78% [0.29;0.41] 

 

 

27.46% [0.26;0.29] 

 

 

0.019 * 

*p< .05; **p< .005; ***p<.001 
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In Table 2, the logistic regression model for incidence of falls during the first 6 months 

of follow-up showed vision problem, distress of informal caregiver and insufficient informal 

care as the main predictors of falls at 6 months (Table 2). Vision problems were strongly 

associated with an increased risk of falling as indicated by an odds ratio (OR) of 3.06. Seniors 

who lived with an informal caregiver who was distressed were 1.93 times more likely to 

experience a fall and those who had insufficient informal support (CAP Informal Support 

triggered) were at greater risk of falling (OR = 1.63). 

 

Table 2. Logistic Regression Model for Risk of Falling in Sample 1 

(n=3126) 

Independent Variables 

 

Odds Ratios 

(Confidence 

Intervals) 

Vision problems 

Yes 

 

3.02 (1.68–5.46)*** 

Stress in last 90 days 

Yes 

 

1.17 (0.81 – 1.67) 

Sleeping problems 

Yes 

 

1.27 (0.89 – 1.82) 

Distress of informal caregiver 

Yes 

 

1.98(1.25 – 3.15)** 

Informal caregiver is satisfied with support 

No  

 

0.97 (0.57 – 1.64) 

Informal caregiver can continue in future 

No 

 

1.03 (0.70 – 1.51) 

Insufficient informal support 

Yes 

 

1.63 (1.08 – 2.48)* 

Informal caregiver lives with client 

Yes 

 

0.96 (0.77 – 1.20) 

*p< .05; **p< .005; ***p< .001 

McFadden's adjusted R2: 0.619 

 

 

 

 



14 

 

Effect of home modifications on risk of falling in people who already fell (Sample 2) 

The second sample consisted of 1565 people (average age = 81.78 ± 6.79, female gender: 

70.43%) who fell in the last 90 days before baseline. Of these, 72% of older persons had fallen 

again at least once during the first six months of follow-up. Bivariate analyses showed that only 

three variables out of 28 correlated significantly with risk of falling (no falls at follow-up vs at 

least one fall at follow-up). These were the use of walking aid material, the CAP Falls and 

Informal caregiver lives or not with the older person. 
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Table 3. Logistic Regression Model for Impact of Home Care Interventions on 

Risk of Falling, Sample 2 (n=1406) 

Independent Variables 

Odds Ratios 

(Confidence 

Intervals) 

Home modifications (n=180) 

Yes 

 

0.46 (0.23 – 0.91)* 

People with walking aid materials 

Yes 

 

0.65 (0.32 – 1.33) 

Falls CAP 

Yes 

 

1.33 (0.57 – 3.09) 

Informal caregiver lives with client 

Yes 

 

1.84 (0.93 – 3.61) 

 

McFadden's adjusted R2: 0.624 

 

Home modifications with  

Case Management (n=249) 
Yes 

 

 

0.39 (0.21– 0.69)** 

People with walking aid materials 

Yes 

 

0.86 (0.48– 1.54) 

Falls CAP 

Yes 

 

2.56 (1.23– 5.31)** 

Informal caregiver lives with client 

Yes 

 

1.04 (0.59 – 1.85) 
 

McFadden's adjusted R2: 0.698 
 

Other projects (no home modifications) (n=977) 

Yes 

 

1.20 (0.69– 2.04) 

People with walking aid materials 

Yes 

 

1.98(1.43– 2.77)*** 

Falls CAP 

Yes 

 

1.46(0.88– 2.42)*** 

Informal caregiver lives with client 

Yes 

 

0.58 (0.41– 0.82)** 
 

McFadden's adjusted R2: 0.712 
 

*p< .05; **p< .005; ***p< .001  
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The first logistic regression model showed that older persons receiving from home 

modifications provided by an occupational therapist had a lower chance of falling in the next 6 

months (OR = 0.46) when compared to people in the control group. This is the only significant 

factor in the first logistic regression model. The second model showed similar results for 

interventions combining case management and home modifications (OR = 0.39). The Falls CAP 

showed to be a high significant risk factor for falling with an OR of 2.56 indicating people with 

a higher chance of falling. This CAP had a higher value for people with more than one fall in 

the last 3 months. The third logistic regression model showed no impact from projects providing 

other types of interventions than home modification (OR = 1.20). However, this model 

underlined the importance of the informal caregiver who lives with the older person, since the 

risk of falls was reduced (OR = 0.58). It also showed an increase of the risk of falls when the 

patient has the Falls CAP triggered (OR = 1.46) and especially when frail older persons made 

use of walking aid materials (OR = 1.98). 

Discussion 

The main predictors of falls in this study were vision problems, distress of informal 

caregiver and insufficient informal support. Occupational therapy intervention that included 

home modifications showed a significant reduction of falls at six month combined or not with a 

case management component. 

The population investigated for the study on the risk factors was frail older adults without 

previous falls. The most significant risk factors for falls identified by the bivariate analysis and 

logistic regression were vision problems and problems with informal care (informal caregiver’s 

distress and the Informal Support CAP). Staying longer at home is promoted by the Belgian 

government, as well as in other countries. This is only possible when informal care is sufficiently 

supported. Other studies have shown that the general health of the informal caregiver influences 
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the outcomes of older persons (hospital admissions, emergency department visits, 

institutionalization, quality of life) (Bookwala et al., 2004; Kuzuya et al., 2011; Miller, 

Rosenheck, & Schneider, 2011; Reckrey, DeCherrie, Kelley, & Ornstein, 2013). The analyses 

show this also applies to the risk of falling. Sufficient informal care, by a caregiver who is not 

overwhelmed, had a positive impact on the risk of falling. In other words, the daily presence of 

an informal caregiver could be an asset, but could also have adverse effects in case this caregiver 

shows symptoms of distress - which can contribute to a higher chance of fall incidence (OR = 

1.98).  

Vision problems such as glaucoma, cataract, and age related macular degeneration 

greatly increased the risk of falling (OR = 3.02). This was also mentioned in other studies 

(Balzer, Bremer, Schramm, Luhmann, & Raspe, 2012; Chang & Do, 2015; Gillespie et al., 2012; 

Prudham & Evans, 1981; World Health Organization, 2007) and visual problems increase with 

age (Carter, 1994). An impaired vision makes the environment more hostile, and the probability 

of the client getting hurt becomes higher. Moreover, it appears that reduced vision may be a 

predisposing factor to postural imbalance (Lord, 2006). 

A fall in itself is predictive for a subsequent fall (Fletcher, Berg, Dalby, & Hirdes, 2009), 

and the choice of the first sample without previous falls (n=3126) was made to bring out the 

factors associated with falls while isolating the risk coming from a previous fall incidence. The 

results outline the risk factors of falls for the group who had previously no risk coming from 

previous falls. 

A second sample was constructed including only people who fell in the 90 days before 

they entered the project. For this sample who fell before baseline (N=1565), the logistic 

regression models highlighted that home modifications by an occupational therapist in the living 

environment of a frail older person was associated with a decrease in falls when compared to 
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the control group (OR = 0.46) in the first 6 months of follow-up. This was also the case for 

interventions providing case management combined with home modifications (OR= 0.39). For 

the older people not receiving any home modifications, the risk of falls was not significant 

(p>0.05). These results are congruent with other studies about effectiveness of home 

modifications. Home modification was shown to be associated with a reduction in the risk of 

fall at six months and over (Clemson, Mackenzie, Ballinger, Close, & Cumming, 2008; 

Cumming et al., 1999; Rao, 2005) in combination or not with other interventions such as case 

management. The benefit differs only to a limited extent when comparing projects that only 

provide occupational therapy at home (OR = 0.46) and projects which offer occupational therapy 

combined with case management support (OR = 0.39). That could mean that case management 

has an impact but not very large on the reduction of the risk of falls while the home modifications 

by an occupational therapist had the main effect. Furthermore, the fact that home modifications 

are done by an occupational therapist exclusively increases the efficiency of this intervention 

(Gillespie et al., 2012; Pighills et al., 2011). According to the International Handbook of 

Occupational Therapy Interventions this is the result of the ability of the occupational therapist 

as a professional to identify the hazards related to the environment and the behaviours making 

the risks of falls higher and propose ad hoc solutions (Gitlin, 2015). 

However, in order to be the most efficient, home modification cannot be limited to only 

advice, which in itself does not suffice. In our study, home modifications interventions started 

with a thorough evaluation of the person’s situation by means of the interRAI HC instrument 

and then a care plan was made based on the results of the assessment. This assessment can help 

to plan home modifications because it not only assesses the clinical situation of the client but 

also the client’s social situation and his/her environment as well. An ideal process of the 

intervention would be: first, an evaluation is made of the person’s wishes and needs according 
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to the situation they are in (strengths, weaknesses and risks) using this comprehensive 

instrument; then, adaptations are advised and realized based on this evaluation, and third the 

person and his informal caregiver receive training and education on use of the adaptations 

(Chase, Mann, Wasek, & Arbesman, 2012; Feldman & Chaudhury, 2008). Home modifications 

should thus be a process which combines several crucial interventions (Stark et al., 2009). An 

advantage of this process is the duration of its effects. Our analyses target the first six months 

of an intervention, other articles highlighted long term effects of one year (Pighills et al., 2011) 

to two year (Stark et al., 2009) interventions. This means that home modifications can reduce 

the risk of falls, which was also highlighted in our study, but clients should have longer follow-

up in order to achieve greater or more effective outcomes of the intervention over time.  Besides 

having a positive effect on falls, home modifications also have an effect in fields where 

rehabilitation therapies, particularly important in acute situations, may have some limits. Indeed, 

home modifications are not only about targeting any lesion or pathologies like rehabilitation 

therapies do but home modifications deal also with their consequences (disability and handicap 

they cause) either in the form of prevention or in stabilization phase when a functional recovery 

does not seem to be possible (Permsirivanich et al., 2009). So, for frail older persons for whom 

physical exercises programs do not seem useful in terms of reduction of the risk of falls, home 

modifications may be the best alternative (Balzer et al., 2012). 

Strengths 

Compared to other similar studies (Currin et al., 2012; Gitlin et al., 2006; Johnston et al., 

2010; Petersson, Kottorp, Bergstrom, & Lilja, 2009),  the sample size in this study was higher, 

which allowed the identification of risk factors of falls and to demonstrate the effectiveness of 

home modifications by an occupational therapist. Another strength was the use of a holistic 

instrument such as the interRAI HC, which made possible to check different types of variables 
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and include them in the bivariate and multivariate analysis. Also noticeable was the variety of 

types of interventions for which we could compare the impact on the risk of falls, such as 

interventions providing home modifications and interventions providing home modifications in 

combination with case management and other types providing no home modifications. 

Limitations 

Some studies included diseases such as arthritis, diabetes and the use of certain types of 

medication as predictive of falls (Chang & Do, 2015; Fletcher & Hirdes, 2002). These findings 

however could not be validated in the current study due to lack of accuracy in the medication 

list provided by the caregivers. Since caregivers had sometimes difficulties to provide the full 

medication list and list of diagnoses, this resulted in missing values.    

This evaluation targeted frail older people receiving from home care interventions. So, 

identified factors for incidence of falls have been identified as predictors of falls with the 

presence of an intervention. The control group was also receiving interventions but these were 

identified as the least effective and the closest to not doing anything. In addition, the fact that 

31% of the total sample (in intervention group and control group) could not be analyzed due to 

lack of follow-up assessment (less than 6 months receiving the intervention) or due to 

incomplete follow-up assessments posed a challenge to the analysis and a potential bias. 

Strategies to overcome this bias should be planned and studied in the future.  

Conclusion 

In the absence of a previous fall that raises the risk of falling, the main predictors of falls 

in this study were vision problems, distress of informal caregiver and insufficient informal 

support. 

As confirmed by other studies (Clemson et al., 2008; Cumming et al., 1999; Rao, 2005), 

a home modification by an occupational therapist reduces the fall risk of frail older persons. The 
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analysis showed a decrease in falls for people receiving interventions offering only home 

modifications by an occupational therapist (OR = 0.46) and projects providing home 

modifications combined with case management support (OR= 0.39). In comparison to this, 

projects offering no home modification did not seem to decrease the risk of falls (OR = 1.20).  

The intervention of an occupational therapist to prevent falls seems to be efficient in the 

first six months after baseline with the use of a home modification process which includes a 

client-centered approach thanks to a risk and needs evaluation as well as a home adaptations 

follow-up to educate a client on how to correctly use material aids. Therefore home 

modifications may contribute to improve the older persons’ quality of life and maintain older 

persons longer at home.       

In Belgium 24% of people 65 or older fall at least once (Demarest, Drieskens, Gisle, Van 

der Heyden, & Tafforeau, 2010). Knowing that the intervention of an occupational therapist can 

significantly reduce the risk of falls, the benefit in terms of health and financial consequences 

saved may be really interesting for frail older people, their family and for the entire society. 
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Key messages 

1. First, informal caregiver support in an essential way to influence the fall risk of 

frail older persons. 

2. Home modification or advice by an occupational therapist can help to avoid falls 

and consists of an intervention that is less invasive and restrictive than medication. Although we 

do not address this in the article, home modification can be a first step in the prevention of falls 

before more invasive measures can be started. Moreover the impact of home modifications 



22 

 

combined with case management on the reduction of the risk of fall also significant although 

the impact is not much higher by adding the case management intervention. 

3. Home modifications can be efficient but they should follow a process that does not 

only consist of a simple advice about aid materials. The modifications and advices should be 

based on the following steps: 

 An evaluation of the client’s demands and needs by a comprehensive assessment such as 

the interRAI HC instrument, in order to identify their strengths, weaknesses and risks; 

 Adaptations resulting from the evaluation; 

 An education of the client and the informal caregiver in terms of follow-up and in terms 

of use of the new type of help, but also to take the most advantage of it in order to guarantee its 

effectiveness. 
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