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Abstract

Study Objective

To evaluate the effectiveness of a multifactor and multimethod community 

intervention program to reduce falls among older persons by at least 20%.

Design

In a pretest–posttest design, self-reported falls were registered for 10 months in the 

intervention community and two control communities. After the pretest registration, 

participants followed the intervention program for 14 months. The program included: 

Information and education, Training and exercise and Environmental modifications.

Setting

All communities were situated in the Province of Friesland in the north of the 

Netherlands. The study ran from November 1999 to November 2002. 

Participants

The participants (intervention: 1122; control: 630) were aged 65 and older and lived 

independently in the community.

Main Results

There was only a significant decrease exceeding 20% in falls outside the home, among 

women (OR=.54, 95%CI= .30-.98; p=.041). 

Conclusions

The multifactor intervention program did not decrease falls with 20%; only falls 

outside the home among women were reduced.
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Introduction

One in three people aged 65 or older living in the community fall at least once a   

year. 1-3 While most of these falls do not result in serious injury that requires medical 

attention, they can affect quality of life because people are frightened of falling again 

and tend to restrict their activities. 4 On a national level, however, falls have serious 

implications for healthcare resources. In The Netherlands, with 2.2 million older 

adults aged 65 and older, the annual direct medical costs of falls amount to about 

370 million Euro. 5 As the population ages, these costs will increase if no effective 

prevention programs are developed and implemented. 

As a general proposition, it can be stated that at the time of a fall, one or more 

risk factors contributed to a situation in which the person, without intention, lost 

control over his or her body posture due to lack of capability to resist  external forces 

(demands). 6 Multiple factors associated with health, environment, and behavior 

(physical activity) influence the balance between demands and capability, and for 

this reason a multifactorial intervention approach would seem the most promising 

approach to preventing falls. 7-9 Interventions that appeared effective, targeted the 

people at risk (for instance, people aged 75 and older 10 ) and included exercises to 

increase mobility, strategies to reduce use of psychotropic medication, and home 

assessment and modification. 8 These elements were included in the design of the 

multifactorial community-based intervention program called: ‘Safety in your own 

hands’ for people aged 65 and older that was implemented in the town of Sneek in 

the Netherlands. 11 The effectiveness, the reduction of falls or the number of persons 

who fell down, was evaluated in the study.

Only a few studies have evaluated the effectiveness of interventions in preventing 

falls in a community-based approach. 12-14 All these studies used hospital data to 

evaluate the interventions; 12 additionally used self-report information. The studies 

yielded mixed results. Poulstrup et al. 13 reported a decrease in fall-related lower 

extremity fractures among women but not among men. Ytterstad 14 found a decrease 

in fall-related fractures occurring at home among women, and a decrease in fall-

related fractures outside the home among men in traffic areas. Kempton et al. 12 found 

a non-significant 22% decrease in self-reported falls and a significant (p<.001) 20% 

lower fall-related hospitalization rate among both men and women. Based on these 

findings, the Area Health Authority Fryslân, who initiated the program, aimed to 

achieve a 20% reduction in falls or persons who fell down inside and outside the home. 

The effectiveness of the intervention was evaluated in a community intervention 

trial 15 performed from 1999 to 2002, involving the intervention community (Sneek) 

and two control communities.
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Methods

Subjects and setting

All inhabitants aged 65 and older living independently in Sneek were the target group 

for the intervention (n=4,369). They were invited to participate in the study. Two 

control communities (Harlingen, Heerenveen) were suggested by the Area Health 

Authority Fryslân based on their knowledge of general characteristics. Both control 

communities were located about 25 kilometers from the intervention community. The 

total number of inhabitants ranges from 16,000 (Harlingen), 33,000 (Sneek) to 40,000 

(Heerenveen); the proportion of persons aged 65 years and over ranges from 13% 

(Sneek) to 15% (Harlingen, Heerenveen). The average number of inhabitants in the 

intervention and control communities is about 1000 per km 2. Per 10,000 inhabitants, 

5 general practitioners are available in each community.

Study design and procedure

In a pretest–posttest design, self-reported falls were registered in the intervention 

and control communities for 10 months. In Sneek all 4,369 persons (41.5% male) 

aged 65 years and over and living independently received a questionnaire and 

were asked to participate in the study. The same questionnaire was send to 4381 

persons in the control communities in the same age category (40.6% male) and living 

independently. They were randomly selected from the civilian’s registry office and 

asked to participate. 

The pretest registration procedure started in November 1999. All participants received 

a brief written instruction about how to answer a monthly phone call. Subsequently, 

they were telephoned each month for 10 months and asked, by the Telephone Inquiry 

System (TIS), an interactive voice response computer, whether they had fallen in the 

previous month. 16 Those who reported a fall were subsequently telephoned personally 

and were interviewed about the circumstances and consequences of the falls.

After the pretest registration period, a 14 months preventive intervention program 

was implemented in Sneek. The posttest registration started after the 14 months 

intervention period and took 10 months.

Measurements

Outcome variables were the fall incidence and number of people who fell down at 

least once per 1000 persons per year (the period prevalence of fallers), categorized 

by sex and location of the fall (inside, outside the home). The results are presented 

for men and women separately because of the sex-related differences in falls in other 

studies. The location of the fall (inside, outside the home) was investigated because 
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of the mixed results reported by Ytterstad (1996) 14. Both measures were used in 

previous studies on falls 2, 7, 17.

The questionnaire administered at baseline included questions about demographic 

characteristics: sex, age, marital status (married, divorced, widowed, never married), 

education (primary, secondary, higher), number of people in the household, type of 

house (all rooms on the same floor, rooms on different floors). Health-related questions 

were also included, namely, subjective evaluation of general health (fair, moderate, 

bad), chronic diseases, and medication use (yes, no). Disability was measured with 

the OECD disability indicator 18. Respondents were also asked about the frequency of 

fear of falling inside and outside the home (never, seldom, regular), use of walking 

aids inside and outside the home (walking stick, walking frame, rollator, wheelchair, 

electric medical scooter). Lastly, in order to estimate the level of outdoor physical 

activity, respondents were asked about the frequency of walking and bicycling 

during summer and winter (daily, once/twice a week, once/twice a month, seldom or 

never) 11. 

In the personal telephone interviews, information was obtained about the location 

of the fall (in the home, outside the home). The procedure and measurements were 

approved by the TNO Medical Ethics Testing Committee in Leiden.

Intervention and control conditions

The intervention was developed and implemented by private and public health and 

welfare organizations in the Province of Friesland and in Sneek. A steering committee 

was chaired by the Area Health Authority Fryslân. The intervention included different 

activities: Information and education; Training and exercise of older persons, 

volunteers and homecare professionals; and Environment modifications, as presented 

in table 1. Some aspects of the intervention focused directly and indirectly (through 

professionals) on a specific group of individuals at risk of falls, namely, people older 

than 75 years and living independently. Topics of relevance to fall prevention were 

home assessment and modification, mobility training, and psychotropic medication 

reduction, as recommended by Gillespie et al. (2003) 8. Traffic safety, especially related 

to bicycling, was included because many older people ride a bicycle in the Netherlands 

and falls from bicycles are common 11.
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Table 1 Description of the intervention activities
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The aim of the information and educational activities was to raise general awareness 

of the project and of the risk of falls among older people and professionals working 

with older people in the community. Specific events were organized (such as an 

information meeting, presentations at meetings of local organizations, clinical lesson), 

leaflets and posters were developed, articles were published in local newspapers and 

magazines, and there was a mobile exhibition about fall prevention. A fall risk profile 

was developed on the basis of 11 relevant risk factors from the literature. 19 This 

helped to make people aware of their fall risk. Information about home assessment 

and modification was provided by means of a leaflet containing a checklist specially 

designed for use by older individuals. In addition, 15 volunteer safety consultants, 

who were themselves older individuals, were trained to visit people at risk (aged 

75 and older) in their homes, to assess the safety of the home and to mention 

potential safety issues. They also discussed medication use and the importance of 

physical activity, mentioning the possibility to attend mobility training. Leaflets on 

the benefit of physical activity and mobility training for fall prevention, the risk of 

falls in association with the use of sleeping pills and tranquilizers, and about traffic 

rules were distributed through healthcare and welfare offices. A technical team 

was available to help people make necessary changes in the home. They received 

15 requests for help. In addition, a telephone desk for complaints about pavements 

was run by the Department of Public Works, which undertook to address any such 

reports. 

Two ‘In balance’ mobility-training courses were given to 31 participants. People were 

told about the risk of falls and performed exercises (based on Tai Chi principles). Also 

the course ‘Ageing Well and Healthily’ 20 was given twice that included information 

and mobility training. With regard to traffic safety, a biking day was organized during 

which the participants’ bicycles were given a safety check and then participants went 

for a bicycle ride. In total, 800 individuals, among whom 50 healthcare professionals 

and 160 homecare professionals attended one or more meetings, 10 courses were 

organized (attended by 398 people) and 22 articles were published in local magazines 

and newspapers.

In the control communities no falls prevention programs were running during the 

study. The Area Health Authority Fryslân, that covers the area of the intervention as 

well as the control communities, monitored prevention initiatives related to older 

persons. During the study period in the control communities the conditions related 

to falls prevention were not changed due to local preventive initiatives. Publications 

about falls prevention in the intervention community were not published in 

newspapers in the control communities.
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Study Power

Power analysis (alpha=.05 (one tailed), 1-Beta=.80) indicated that there should 

be 1800 participants in the intervention and control communities. On the basis of 

another community study, 21 we estimated that, during a 10-month period, 10% of 

the participants would fall and that 20% would drop out during the study period 

(pretest and posttest). Also the aim of the intervention, 20% reduction, was taken 

into account.

Statistical Analyses

Data for respondents who participated at least 1 month in both the pretest and 

posttest periods were analyzed, using SPSS 10.0 for Windows. A general outdoor 

physical activity score was computed. For each individual, the reported outdoor 

physical activity (walking, bicycling in summer, winter) in the categories: each 

day=4, once or twice a week=3, once or twice a month=2, seldom or never=1, 

were summed to generate 13 outdoor physical activity levels. The highest score (16) 

reflects the highest outdoor physical activity. Outdoor physical activity was then 

categorized in three tertiles: inactive (4-10), moderately active (11-14), and active 

(15-16). Descriptive statistics were used to describe the main characteristics of the 

respondents in the intervention and control communities. The groups were compared 

using t-tests (for numeric data) and chi-square test. To analyze the effectiveness of 

the intervention, weighted difference scores were calculated based on the number of 

months a respondent participated. For further analysis and testing Logistic regression 

(period prevalence of fallers) and Analysis of Variance (incidence of falls) were used. 

Differences in main characteristics of participants in the intervention and control 

communities at baseline were taken into account by including these variables in the 

analysis models.

Results

Inclusion and drop out of subjects in the study

Of the 4369 people sent a questionnaire in the intervention community, 1338 (30.6%) 

were included in the study; in the control communities 16.9% (n=742) were included. 

Two hundred-sixteen people (16%) from the intervention community and 112 people 

from the control communities (15%) dropped out during the study. More men than 

women and relatively older people (80+) dropped out, but at a comparable rate in 

both communities. Thus, data for 1122 people from the intervention community and 

630 people from the control communities were available for analysis (figure 1). With 
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these group sample sizes we can achieve 80% power to detect a 28% reduction of the 

period prevalence of fallers.

Figure 1 Flow chart of inclusion and participation of subjects in the study

Characteristics of subjects in the study

The main characteristics of the study participants at baseline are given in table 2. 

People from the control communities had, relative to the intervention group, a 

higher level of educational attainment, lived more often in houses with two or more 

floors, experienced more difficulty with transfer from chair and less often reported 

dizziness with falls as a health problem in the past year. The intervention community 

appeared to be more physical active outside the home. However, the difference was 

only significant for women (chi=6.1 (df=2), p=.047) and not for men (chi=2.5 

(df=2), p=.282).

Intervention community

Subjects who received baseline 
questionnaire (start Nov. 1999): 
n= 4369 (100%)

Subjects who participated from 
start pretest period of 10 months 
(start Febr. 2000): n= 1338 (30.6%)

Intervention period of 14 months 
(start Dec. 2000)

Subjects who participated in 
pre- and posttest period of 
10 months (start Febr. 2002): 
n= 1122 (25.7%)

Control communities

Subjects who received baseline 
questionnaire (start Nov. 1999): 
n= 4381 (100%)

Subjects who participated from 
start pretest period of 10  months 
(start Febr. 2000): n= 742 (16.9%)

No intervention period of 
14 months (start Dec. 2000)

Subjects who participated in 
pre- and posttest period of 
10 months (start Febr. 2002): 
n= 630 (14.4%)
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Table 2 Demographic, health, and disability variables of the people included in the 

analysis from the intervention and control communities 

Variable Categories Intervention
Community

Control
Communities

Test  statistic,
P Value

N 1122 630

Age (years) 72.6 72.9 ns*

Female 59.0% 55.8% ns

Living alone 34.5% 32.2% ns

Education
 

Primary
Secondary
Higher

36.0%
52.6%
11.4%

28.8%
57.4%
13.8%

chi= 9.6 (df=2), 
p=.008

Living situation One floor 37.3% 26.8% chi= 19.6 (df=1), 
p<.001

Subjective health (Very) good 68.0% 65.2% ns

Dizziness with falls Yes 7.6% 4.5% chi= 5.7 (df=1), 
p=.017

Regular fear of 
falling

Inside the home
Outside the home

16.7%
22.6%

15.6%
20.6%

ns
ns

Disability (Yes) Face recognition at 4 meters
Carrying object of 5 kilograms 
for 10 meters
Bending
Walking 400 meters
Dressing
Transfer from bed
Transfer from chair

Stair climbing
Performing demanding 
household activities

11.0%
36.6%

31.4%
24.3%

6.3%
6.1%
9.7%

25.6%
45.2%

10.1%
36.1%

32.5%
27.7%

9.0%
6.9%

12.8%

29.1%
46.6%

ns
ns

ns
ns
ns
ns
chi= 4.0 (df=1), 
p=.046
ns
ns

Use of any walking 
aid 

In the home
Outside the home

15.9%
19.2%

17.8%
23.0%

ns
ns

Outdoor physical 
activity level (wal-
king, bicycling)

Active
Moderately active
Inactive

29.9%
37.6%
32.5%

25.0%
36.7%
38.3%

chi=7.1 (df=2), 
p=.028

*ns= non-significant two sided test p>.050

Pretest registration of falls in the community

Pretest, the weighted period prevalence of fallers was 145 in the intervention 

community (some persons were involved in falls in and around, as well as outside the 

home) and 134 in the control communities. The related weighted incidence rate of 

falls was 226.3 and 203.9 for the intervention and control communities, respectively 

(table 3). 
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Table 3 Weighted number of people involved in at least one fall (period prevalence 

of fallers) and number of falls per 1000 persons per year by sex and domain 

of falls for the intervention and control communities by pretest and posttest 

registration periods

Type of accident
  
Falls in and around the home

   Intervention community    Control communities Test result*

   Pretest    Posttest    Pretest   Posttest   

Persons involved per 
1000 persons per year 
(N):

Incidence of falls per 
1000 persons per year 
(N):

Men
Women
All

Men
Women
All

87.5   (32)
110.7   (54)
101.3   (86)

140.7   (39)
171.9   (67)
159.3 (106)

80.1 (25)
136.0 (65)
113.7 (90)

95.4 (27)
175.0 (72)
142.9 (99)

80.3 (17)
122.8 (31)
104.3 (48)

143.7 (18)
170.4 (33)
158.8 (51) 

76.0 (16)
108.0 (27)

94.1 (43)

99.9 (18)
158.6 (36)
133.1 (54) 

p=.851
p=.346
p=.443

p=.680
p=.972
p=.892 

Falls outside the home  

Persons involved per 
1000 persons per year 
(N):

Incidence of falls per 
1000 persons per year 
(N):

Men
Women**
All

Men
Women
All

34.8 (12)
59.1 (29)
49.2 (41)

52.3 (13)
76.9 (30)
67.0 (43)

63.3 (21)
65.1 (32)
64.3 (53)

93.6 (23)
81.3 (35)
86.3 (58)

31.2   (6)
28.0   (7)
29.4 (13)

43.7   (6)
46.2   (8)
45.1 (14)

52.9 (11)
103.4 (27)

81.5 (38) 

68.4 (12)
114.4 (28)

94.4 (40)

p=.278
p=.041
p=.279

p=.303
p=.111
p=.663 

* Logistic regression for persons involved, analysis of variance for incidence, corrected for education, living 

situation, diziness with falls, transfer from chair and outdoor physical activity level (walking, bicycling)

** OR=0.54, 95% CI= (.30-.98) 

Falls and outdoor physical activity at baseline

At baseline, the weighted period prevalence of fallers for Men, Women and All, did 

not differ significantly between the intervention and control communities; neither 

for falls in and around the home nor for falls outside the home (chi-square tests with 

all p >.050), and when corrected for education, living situation, dizziness with falls, 

transfer from chair and outdoor physical activity level (walking, bicycling) with all    

p >.050.

The level of outdoor physical activity appeared to be positively related to the period 

prevalence of fallers outside the home and negatively related to the period prevalence 

of fallers inside the home at pretest as shown in table 4.
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Table 4 Period prevalence of fallers inside the home and outside the home by level of 

outdoor physical activity

Outdoor physical activity (walking and bicycling) Test result

Period prevalence of fallers*
Inactive 

Moderately 
active  Active 

Logistic regression

Inside the home 125.1 108.9 64.2 OR= .72
95% CI= .57- .91, p= .007

Outside the home
 

23.5    54.6 52.4 OR= 1.44 
95% CI= 1.02- 2.03, p= .039

* per 1000 persons per year

Effectiveness of the intervention 

For analysis, the pretest and posttest results were adjusted for significant differences 

in characteristics at baseline of the persons between experimental and control 

communities as presented in table 2.

The intervention did not significantly reduce the period prevalence of fallers or the 

number of falls per 1000 persons per year relative to control. However, there was 

a significant relative reduction exceeding 20% in the period prevalence of fallers 

outside the home, and especially among women (OR=.54, 95%CI=.30-.98; p=.041). 

The relative reduction was mainly due to a strong, about three to fourfold, increase 

in the period prevalence of women who fell in the control communities in the post 

intervention period. In contrast, the period prevalence of women in the intervention 

community who fell was not different before or after the intervention. 

No relation was found between the increase in age of the participants and the increase 

in the incidence of falls between the pre- and posttest periods (OR=1.01, 95% CI= 

.97- 1.04; p>.050). 

Discussion and conclusions

Persons aged 65 years and older, living independently in the community, took part in 

a multifactorial and multimethod community-based intervention aimed to achieve a 

20% relative reduction in the period prevalence of fallers and in the number of falls. 

The results show that the aim of the intervention was not achieved; therefore the 

intervention is not regarded as effective.

The intervention included information and education, training and exercise and 

environmental modifications related to home safety, physical activity, medication 

use, and traffic safety. It included therefore the combination of intervention elements 

Effect evaluation of a multifactor intervention 43



that were effective in reducing falls in other studies. 8 However, in practice only few 

people took part in balance training and few requests for assistance with modifying 

the home were received (table 1). The best received aspects of the intervention were 

those concerning Information and Education activities aimed at raising awareness 

of the risk of falling among older people and professionals and related risk factors 

like medication use. For this reason, the main impact of the intervention was on 

these aspects. The lack of participation in advised interventions that we found is 

recently studied by Yardley et al. 22 They conclude that falls prevention advice among 

older persons was typically regarded as useful in principle, but not personally 

relevant or appropriate. Advice about falling was often depicted as common sense, 

only necessary for older or more disabled individuals, and potentially patronizing 

and distressing. Therefore the willingness to participate actively in preventive 

interventions is generally low. Yardley et al. 22 suggest that messages that focus on 

the positive benefits of improving balance may be more acceptable and effective than 

advice on falls prevention.

For the effect evaluation of the intervention, a pretest–posttest design was chosen 

to correct for a possible ‘natural’ variation in fall incidence between the pretest and 

posttest period, for instance due to aging of the persons involved in the study or 

seasonal variation. 

Although the aim of the intervention was not achieved, the effect evaluation shows 

a selective relative reduction in falls outside the home among women only. While 

the period prevalence of fallers did not increase for women from the intervention 

community, it did for women of the control communities. Although not statistically 

significant, among men in the intervention as well as the control communities, a 

tendency towards an increase in outdoor falls is also observed, indicating a general 

trend towards increased outdoor falls in the post intervention period. 

Due to lack of data related to the post intervention period, we can not explain from 

our study why the relative reduction of the period prevalence of fallers, especially 

among women, is observed.

However, a selective reduction in falls for women in community-based intervention 

studies was also reported by other authors. 13,14 On the basis of hospital data, 

these studies reported a reduction in fracture rates due to falls among women 

only. The authors suggested that women may be more receptive than men to a fall 

prevention intervention. Other studies suggest a mechanism that might help to 

explain of our findings, although more research is needed to be conclusive about its 
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appropriateness. Schoenfelder et al. 23 found that information about risk factors for 

falls raised risk awareness and concern about falling among women in particular. It 

has been suggested that people who are worried about falling limit their activities, 

especially outside the home, to reduce the fall risk. 24-26 In their studies, Kempton et 

al. 12 and Hahn et al. 27 explained the reduction in physical activity as being due to 

people following the often-given advice to ‘take it easy’ when they raise the issue of 

falling among relatives and their doctors. 

The phenomenon that persons reduce physical activity (reduce demands) as a 

behavioral response to increased perceived task difficulty (due to information about 

risk factors for, and possible consequences of falls) is in agreement with the task 

difficulty homeostasis theory. 28 This theory describes the behavioral response of 

persons in order to balance perceived demands and capabilities in order to prevent 

loss of control (in this context the loss of control of body posture). This mechanism 

may have reduced the participation in outdoor activities by older women in the 

intervention community, because they were most sensitive to the information about 

the risk of falling. 

Based on crossectional data in our study, a relative low level of participation in outdoor 

physical activity appeared to be associated with reduced outdoor falls. However, at 

the same time a relative low level of outdoor physical activity was associated with 

an increased involvement in falls in and around the home; for instance because the 

persons spend more time at home. These associations may in part indicate why 

outdoor falls were reduced, while falls in the home did not decrease among women 

after the intervention.

An important limitation of the study is that participants were not randomly allocated 

to an intervention or control group. The community approach that was applied did 

not leave the opportunity for individual randomization because many interventions 

were presented to all older inhabitants of the intervention community. The selected 

design, including the two control communities, leaves open the possibility of 

unknown confounders that influence the results. By taking into account all differences 

in baseline characteristics of persons in the intervention and control communities 

during the analysis, the influence of confounding was reduced. A weakness related to 

this issue is that we did not measure changes in factors that are related to accident 

risk, such as the level of physical activity of the participants. The main reason for 

this omission is that the funding of the study was not sufficient for including these 

measurements. As a result, we are not able to explain the increase in the period 

prevalence of fallers outside the home in terms of changes in exposure to specific 

risk factors for different groups. Increased age (participants were about 2 years older 
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in the posttest period) was not associated with the increased incidence of falls. It 

remains to be established more decisive to what extend the assumed decrease in 

outdoor physical activities is a consequence of information and education about the 

risk of falls. Future studies should therefore measure changes in the level of physical 

activity of participants.

Another weakness of our study is the high drop-out rate, which reduced the power 

of the study. The high drop-out rate could be the consequence of the long follow-up 

period, about 3 years with a break of 14 months, and the old age of the participants. 

However, despite the drop out, at baseline both intervention and control communities 

did only differ significantly on a limited number of respondent characteristics. For 

these differences was controlled during analysis.

The results showed that the multifactorial intervention was not effective to achieve 

the 20% falls reduction and only reduced the period prevalence of fallers outside 

the home among women. It is suggested that the mechanism involved is that these 

women reduced their outdoor physical activity compared to the other persons 

involved in the study. Future follow-up studies should assess to what extent people 

change their level of physical activity both in and outside the home as a result of 

prevention interventions. These data can provide insight into the way older people 

modulate the balance between task demands and performance capability in order to 

cope with their perceived risk of falling.

Acknowledgements:

This work was supported by the Netherlands Health research and Development 

Council (ZonMw), The Hague, and the Province of Friesland, Leeuwarden in The 

Netherlands.

46 Effect evaluation of a multifactors intervention



Literature

Blake AJ, Morgan K, Bendall MJ, Dallosso H, Ebrahim SB, Arie TH, Fentem PH, 1. 

Bassey EJ. Falls by elderly people at home: prevalence and associated factors. Age 

Ageing 1988; 17:365-372.

O’Loughlin JL, Robitaille Y, Boivin JF, Suissa S. Incidence of and risk factors for 2. 

falls and injurious falls among the community-dwelling elderly. Am J Epidemiol 

1993; 137:342-354.

Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons 3. 

living in the community. N Engl J Med 1988; 319:1701-1707.

Tennstedt S, Howland J, Lachman M, Peterson E, Kasten L, Jette A. A randomized, 4. 

controlled trial of a group intervention to reduce fear of falling and associated 

activity restriction in older adults. J Gerontol B Psychol Sci Soc Sci 1998: 53:384-

392.

Eckhardt JW. Kerncijfers valongevallen bij ouderen [Keyfigures falls among the 5. 

elderly]. Amsterdam, 2004. Consumer Safety Institute.

Close JC. Prevention of falls in older people. Disabil Rehabil, 27, pp. 1061-1071. 6. 

Chang JT, Morton SC, Rubenstein LZ, Mojica WA, Maglione M, Suttorp MJ, Roth EA, 7. 

Shekelle PG. Interventions for the prevention of falls in older adults: systematic 

review and meta-analysis of randomised clinical trials. BMJ 2004; 328:653-654.

Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cumming RG, Rowe BH. 8. 

Interventions for preventing falls in elderly people. Cochrane Database Syst Rev 

2003 CD000340.DOI: 10.1002/14651858.CD000340.

Scott VJ, Dukeshire S, Gallagher EM, Scanlan A. A best practices guide for the 9. 

prevention of falls among seniors living in the community. Ottawa, Ontario: 

Minister of Public Works and Government Services Canada, 2001.

Tinetti ME. Clinical practice. Preventing falls in elderly persons. N Engl J Med 10. 

2003; 348:42-49.

Wijlhuizen GJ, Radder JJ, Graafmans WC. Effectevaluatie Grip op eigen veiligheid; 11. 

resultaten van een onderzoek naar het effect van een multimethode interventie 

gericht op reductie van ongevallen bij ouderen (65+) in Sneek [Effectevaluation 

Safety in your own hands; results of a study on the effectiveness of a multimethod 

intervention aimed at reduction of accidents among persons aged 65 and older 

in the city of Sneek]. Leiden: TNO Prevention and Health, 2003.

Kempton A, Beurden E van, Sladden T, Garner E, Beard J. Older people can stay 12. 

on their feet: final results of a community-based falls prevention programme. 

Health Promot Int, 2000; 15:27-33.

Poulstrup A, Jeune B. Prevention of fall injuries requiring hospital treatment 13. 

among community dwelling elderly. Eur J Public Health 2000; 10:45-50.

Effect evaluation of a multifactor intervention 47



Ytterstad B. The Harstad injury prevention study: community based prevention 14. 

of fall-fractures in the elderly evaluated by means of a hospital based injury 

recording system in Norway. J Epidemiol Community Health 1996; 50:551-558.

Green SB, Corle DK, Gail MH, Mark SD, Pee D, Freedman LS, Graubard BI, Lynn WR. 15. 

Interplay between design and analysis for behavioral intervention trials with 

community as the unit of randomization. Am J Epidemiol 1995; 142:587-593.

Wijlhuizen GJ, Hopman-Rock M, Knook DL, Cammen TJ vd. Automatic registration 16. 

of falls and other accidents among community dwelling older people: feasibility 

and reliability of the telephone inquiry system (TIS). Int J Inj Contr Saf Promot 

2006; 13:58-60. 

Steinberg M, Cartwright C, Peel N, Williams G. A sustainable programme to 17. 

prevent falls and near falls in community dwelling older people: results of a 

randomised trial. J Epidemiol Community Health 2000; 54:227-232.

McWhinnie JR. Disability assessment in population surveys: results of the O.E.C.D. 18. 

Common Development Effort. Rev Epidemiol Sante Publique 1981; 29:413-419.

Graafmans WC, Wijlhuizen GJ. Indicatoren voor een verhoogde valkans bij 19. 

ouderen (Risk factors for falls among older persons). Leiden, 2000. TNO Prevention 

and Health. 

Westhoff MH, Hopman-Rock MH. The dissemination and implementation of 20. 

“Ageing Well and Healthily”: a health educational and exercise program for older 

adults. J Ageing Phys Act 2002; 10:381-394.

Wijlhuizen GJ, Staats PGM, Radder JJ. Veiligheid in de peiling; een epidemiologisch 21. 

onderzoek naar determinanten van ongevallen die in- en om huis plaatsvinden 

bij ouderen (65-84) [Safety observed; an epidemiological study on determinants 

of home accidents among persons aged 65 to 84]. Leiden, 1996. TNO Prevention 

and Health.

Yardley L, Donovan-Hall M, Francis K, Todd C. Older people’s views of advice 22. 

about falls prevention: a qualitative study. Health Educ Res 2006; 21:508-517.

Schoenfelder DP, Whym K van. A fall prevention educational program for 23. 

community dwelling seniors. Public Health Nursing 1997; 14:383-390.

Bruce DG, Devine A, Prince RL. Recreational physical activity levels in healthy 24. 

older women: the importance of fear of falling. J Am Geriatr Soc 2002; 50:84-89.

Vellas BJ, Wayne SJ, Romero LJ, Baumgartner RN, Garry PJ. 1997, Fear of falling 25. 

and restriction of mobility in elderly fallers. Age Ageing 1997; 26:189-193.

Tinetti ME, Richman D, Powell L. Falls efficacy as a measure of fear of falling. J 26. 

Gerontol 1990; 45:239-243.

Hahn H, Beurden E van, Kempton A, Sladden T, Garner E. Meeting the challenge 27. 

of falls prevention at the population level: a community-based intervention with 

older people in Australie. Health promot Int, 1996; 11:203-211.

48 Effect evaluation of a multifactors intervention



Fuller R. Towards a general theory of driver behaviour. Accid Anal Prev 2005; 28. 

37:461-472.

Effect evaluation of a multifactor intervention 49



50 


