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Fall Prevention in a Primary Care Setting 
The Effects of a Targeted Complex Exercise Intervention in a Cluster Randomized Trial
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Peter Landendoerfer, Klaus Linde, Martin Halle, Wolfgang A. Blank

SUMMARY
Background: Falls and fall-related injuries are common in community-dwelling 
elderly people. Effective multifactorial fall prevention programs in the primary 
care setting may be a promising approach to reduce the incidence rate of falls.

Methods: In a cluster randomized trial in 33 general practices 378 people living 
independently and at high risk of falling (65 to 94 years old; 285 women) were 
allocated to either a 16 week exercise-based fall prevention program including 
muscle strengthening and challenging balance training exercises, combined 
with a 12 week home-based exercise program (222 participants), or to usual 
care (156 participants). The main outcome was number of falls over a period of 
12 months. Secondary outcomes were the number of fall-related injuries, 
physical function (Timed-Up-and-Go-Test, TUG, Chair-Stand-Test, CST, modified 
Romberg Test), and fear of falling.

Results: In the intervention group (n=222 patients in 17 general practices) 291 
falls occurred, compared to 367 falls in the usual care group (n=156 patients in 
16 general practices). We observed a lower incidence rate for falls in the inter-
vention group (incidence rate ratio/IRR: 0.54; 95% confidence interval (CI): 
[0.35; 0.84], p=0.007) and for fall-related injuries (IRR: 0.66; [0.42; 0.94], 
p=0.033). Additionally, patients in the intervention group showed significant 
improvements in secondary endpoints (TUG: –2.39 s, [–3.91; –0.87], p=0.014; 
mRomberg: 1.70 s, [0.35; 3.04], p=0.037; fear of falling: –2.28 points, [–3.87; 
–0.69], p=0.022) compared to usual care.

Conclusion: A complex falls prevention program in a primary care setting was 
effective in reducing falls and fall-related injuries in community dwelling older 
adults at risk. 
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F alls and fall-related injuries are common in 
 community-dwelling older people and increase 

exponentially with age. Approximately 30% of people 
over 65 years report at least one fall each year (1, 2). 

The most common fall-related injury resulting in ad-
mission to hospital is a fracture (89%) (3).  Fractures are 
often followed by 
● permanently reduced mobility,
● admission to long-term care,
● increased health costs and  
● excess mortality  (3–5). 
About 40 to 70% of recent fallers have fear of falling 

(6, 7), which leads to activity restriction, social iso-
lation and worsening of quality of life. Despite these 
serious consequences older people are often not aware 
of being at risk of falling (8, 9).

Due to the demographic changes and high 
 prevalence of falls in the elderly, the necessity of 
 systematic regular fall risk assessments and subsequent 
interventions in this group seems mandatory. General 
practitioners (GPs) see these patients on a regular basis 
and can identify patients at risk for falls. 

Therefore, an annual screening has been recom-
mended by the Prevention of Falls Network Europe 
(ProFANE) group (10). Patients identified should be 
offered an effective exercise program (8, 11). The 
 recently published Cochrane review confirmed that the 
use of group- and home-based exercise programs 
 reduces the number of falls in older people living in the 
community (12). In agreement with other reviews (13) 
effective exercise intervention programs should include 
balance training and progressive strength training 
(12–14). 

Although fall prevention programs have many 
 proven benefits, few trials have imbedded exercise-
based fall prevention programs into the setting of 
 general medical practice (15–17). The primary aim of 
the PreFalls (Prevent Falls) trial was to investigate, 
whether the implementation of an exercise-based fall 
prevention program in the German primary care setting 
(general practitioners), consisting of 16 weeks of group 
exercise in combination with an individualized home-
based training program, can significantly reduce the 
number of falls per individual in community-dwelling 
older people at high risk of falls compared to those re-
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ceiving usual care over a period of one year. Secondary 
aims were to explore the incidence of fall-related 
 injuries and the effects of the training program on 
physical function as well as on fear of falling.

Methods
Participants and Recruitment
The study protocol has been previously published (18). 
In brief, for the cluster-randomized two level trial 
 (general practices and patients) general practitioners in 
southern Germany were invited (Figure 1). The general 
practitioners included community-dwelling senior 
citizens aged ≥ 65 years with increased physical fall 
risk into the trial. Increased fall risk was defined as one 
or more falls in the past 12 months, low physical func-
tion (Timed-up-and-Go-Test or Chair-Stand-Test >10 
seconds [19–21]) or subjective or objective balance 
deficits or fear of falling. At least one criterion was 
necessary for inclusion into the study. Those individ-
uals who did not live independently or suffered from 
physical or mental restrictions that interfered with the 
assessment of physical fall risk or participation in an 
exercise program were excluded.

The study protocol was approved by the ethics 
 committee of the University Hospital, Klinikum rechts 
der Isar, Technische Universität München (number 
2386/09). All participants gave written informed 
 consent (Figure 1).

Measurements
Demographic data, body-mass-index, fall risk assess-
ment, comorbidities and medications were assessed by 
trained assistants of the general practitioners who were 
otherwise not involved in the study design or in the 
 exercise program. 

The primary outcome of the fall prevention program 
was to reduce the number of falls. As reported in our 
protocol (18), falls were monitored by patients over the 
full study period with a daily fall calendar. Since some 
people do not distinguish between tripping (no injury) 
or falling (with injury) in everyday language, both 
terms were explicitely inquired. For each day the 
 patients marked whether they had fallen or tripped. The 
monthly calendar was sent back to the study coordi-
nators during the first week of the following month in a 
prepaid envelope. When a fall was reported, detailed 
information was obtained through structured telephone 
interviews by trained assistants in the first two weeks of 
the following month. In this study a fall was defined as 
‘an unexpected event in which the participant comes to 
rest on the ground, floor, or lower level’ (10). 

Secondary outcome measures were number of fallers 
as well as number of fall-related injuries, improve-
ments in physical function and fear of falling. Physical 
function was assessed using the ‘Timed-Up-and-Go-
Test’ (TUG), (20, 22), strength with the ‘Chair-Stand-
Test’ (CST) and balance with the modified Romberg 
Test (mRomberg) (23) as described previously (18). 
Fear of falling was assessed with the German version of 
the Falls Efficacy Scale-International (FES-I) (24) 

(eBox1). Physical function and fear of falling were 
 assessed by the general practitioners at baseline and 
after 12 months. 

Randomization
A biostatistician not involved in the study randomized 
general practices into the intervention or control group 
by using computer-generated random numbers. After 
the randomization, the general practitioners enrolled 
patients for the study according to the inclusion and 
 exclusion criteria (18). Masking of participants was not 
feasible because half of the patients were allocated to 
usual care and not enrolled in any exercise interven-
tions. 

Intervention
Physicians and one staff member from each partici -
pating general practice in both the intervention and the 
usual care group were trained in workshops lasting 3.5 
hours including general information about falls and fall 
risk assessments. Information on the exercise interven-
tion has been published in depth (25). The intervention 
program on the patients’ level consisted of a 16 week 
supervised exercise training program (1 hour/week) 
with strength and power training, challenging balance 
and gait training with increasing levels of difficulty, 
 behavioral aspects, a self-management program and 
perceptual and functional training conducted by a fall 
prevention instructor (physiotherapist or sports 
 scientist). This program was evaluated in former fall 
prevention research (26) and only slightly modified 
(25) (eTable 1). The usual care group (CG) received no 
structured treatment to prevent falls due to a lack of 
guidelines for GPs apart from individual GPs experi-
ence (18).

Sample Size Calculation
Sample size calculation was performed using the 
 IcebergSim software (version: Beta 3.06, Bergel 
2005–2006), which allows to consider intracluster cor-
relation, an important issue in cluster randomized trials. 
Calculations were based on assumptions regarding the 
proportion of individuals with at least one fall during a 
12-month follow up period. Based on the trial by Spice 
et al. (27) an intra-cluster correlation coefficient of 0.02 
was assumed and a cluster size of ten was considered to 
be realistic. Therefore, about 40 clusters (382 individ-
uals in all) were planned to be included to detect a clini-
cally relevant reduction from 33% to 20% with 80% 
power at two-sided level of significance of 5%.

Statistical Analysis
To investigate the difference in the cumulated number 
of falls per individual within 12 months (primary out-
come) in the intervention versus the control group, the 
incidence rate ratio was estimated. To account for the 
hierarchical structure in the chosen cluster randomized 
study design with individuals nested in general 
 practices, a generalized linear mixed effects Poisson 
model was used (eBox 2) (28). Primary endpoint was 
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FIGURE 1

Study flow

Recruitment of general practices

a) via postal service and telephone call 
– 896 general practitioners

b) via local peer groups and quality circles 
– 52 general practitioners

c) via newspaper and medical journals, homepage

40 general practices agreed to take part

Cluster-randomization of general practices

13 trainings for 40 general practitioners and staff

Computer-based randomization in 20 intervention and 20 control general 
practices

Drop-Out 

3 general practices of the intervention group and 4 general practices of 
the control group

Recruitment of participants in 33 general practices

Baseline Data from 378 patients

222 patients in the intervention group (n = 5–32 patients)
156 patients in the control group (n = 4–23 patients)

(n = number of recruited patients per general practice)

Participation in the exercise program

12 patients never took part

29 patients took part 1 to 9 times

181 patients participated more than 10 times (out of 16)

Lost to follow–up

Intervention group: 38 patients (17.1%)

Refused further participation (n = 3) 
Death (n = 8) 
Poor health (n = 10) 
Unknown reason (n = 6) 
Dementia (n = 1),  
Admission to a residential care home for elderly (n = 1)  
Orthopedic problems (n = 5) 
Cancer or heart problems (n = 2) 
Change of residence (n = 2)

Lost to follow–up

Control group: 40 patients (25.6%)

Refused further participation (n = 8) 
Death (n = 10) 
Poor health (n = 7) 
Unknown reason (n = 3) 
Dementia (n = 4) 
Admission to a residential care home for elderly (n = 5) 
Orthopedic problems (n = 0) 
Cancer or heart problems (n = 2) 
Change of residence (n = 1)

Intervention group

Analysis primary endpoint: 222 patients 
Fall risk assessment after 12 months: 184 patients

Control group

Analysis primary endpoint: 156 patients
Fall risk assessment after 12 months: 116 patients
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TABLE 1

Baseline data

Data are presented as mean ± standard deviation and median (min-max), respectively;  
ADL, Activity of daily living; BMI, Body-mass-index; CST, Chair Stand Test; FES-I, Falls Efficacy Scale – International; mRomberg, modified Romberg Test; TUG, 
 Timed-Up-and-Go-Test; p-values for baseline differences (t-test for normal distributed data, Mann-Whitney U-test for skewed data)

Characteristics

Demographic data

Sex (male/female)

Age (years)

BMI (kg/m2)

Living alone, N (%)

Physical function

TUG (s)

CST (s)

mRomberg (sum)

FES-I (sum score)

Comorbidities

Fall last year

Dizziness

Parkinson’s disease

Stroke

Osteoporosis

Depression

Visual impairment

Type-2-Diabetes

High blood pressure

Body sway

Paralysis

Neurological deficits

Knee pain

Hip pain

ADL deficits

Walking aid

> 4 medications

N = 222

N = 222

N = 222

N = 222

N = 214

N = 221

N = 203

N = 218

N = 218

N = 220

N = 220

N = 211

N = 217

N = 213

N = 218

N = 218

N = 213

N = 217

N = 212

N = 216

N = 215

N = 214

N = 216

N = 206

Intervention group

50/172

78 ± 6

27 ± 5

98 (44.0)

13.0 ± 5.5

12.0 (5,0–40.8)

17,4 ± 9.3

15.0 (7,0–90.0)

25,4 ± 6,1

30.0 (2,0–30.0)

25,2 ± 8.2

23.0 (16,0–58.0)

N (%)

118 (54.1)

111 (50.9)

7 (3.2)

26 (11.8)

74 (35.1)

45 (20.7)

92 (43.2)

58 (26.6)

148 (67.9)

91 (42.7)

7 (3.2)

46 (21.7)

125 (57.9)

87 (40.6)

92 (43.0)

73 (33.8)

123 (59.7)

N = 156

N = 156

N = 156

N = 155

N = 137

N = 153

N = 149

N = 156

N = 150

N = 146

N = 150

N = 148

N = 145

N = 144

N = 149

N = 149

N = 148

N = 147

N = 140

N = 151

N = 149

N = 145

N = 150

N = 128

Control group

43/113

78 ± 6

27 ± 5

60 (38.5)

16.2 ± 8.4

14.0 (6.0–45.0)

19.4 ± 10.1

16.7 (7.6–68.0)

24.0 ± 7.9

30.0 (2.0–30.0)

27.4 ± 9.8

25.0 (16.0–58.0)

N (%)

80 (51.3)

92 (61.3)

8 (5.5)

18 (12.0)

45 (30.4)

34 (23.4)

60 (41.7)

52 (34.9)

96 (64.4)

65 (43.9)

6 (4.1)

22 (15.7)

87 (57.6)

72 (48.3)

58 (40.0)

69 (46.0)

87 (68.0)

0.263

0.600

0.574

0.197

<0.001

0.024

0.071

0.010

0.587

0.048

0.278

0.958

0.355

0.541

0.775

0.089

0.490

0.822

0.666

0.164

0.961

0.137

0.573

0.018

0.129
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tested confirmatory, secondary endpoints were tested 
without adjustment for multiple testing. The relative 
risk in intervention versus control group for being a 
faller or an injurious faller was calculated by two gen-
eralized hierarchical linear logistic regression models. 
Per considered secondary outcome measure a three 
level linear mixed effects model was used. 

Results
40 general practices took part in the study. Seven 
 general practices dropped out after randomization and 
before recruiting patients. In 33 practices a total of 378 
patients (65 to 94 years, mean age 78.1±5.9 years, 285 
women) were included. Recruiting time was July 2009 
to March 2010. Reasons for loss to follow-up (n=78 
 patients) were documented (Figure 1).

The fall prevention program was organized in 
 cooperation with the participating general practices in 
the living environment of the patients. In each training 
group four to 12 participants took part. In total, 181 of 
the patients (82%) participated in more than ten train-
ing sessions. 46% of the patients (101 of 222 partici-
pants) performed the home exercise program ten times 
or more (average 6.7 times). No adverse effects were 
observed during the exercise program (Figure 1).

More than 50% of all patients reported at least one 
fall in the year before the study. Further comorbidities 
are presented in Table 1. 

During the 12 months, 291 falls occurred in the IG 
(n=222) compared to 367 falls in the CG (n=156). In 
the IG, 58.1% (n=129) of the patients reported no fall in 
the 12 months compared to 50.6% (n=79) in the CG. 
The linear mixed model showed a significant lower 
incidence rate (IRR) for falls (IRR: 0.54; 95% confi-
dence interval (CI): [0.35; 0.84]; p=0.007) in the IG 
compared to the CG (Table 2). According to the 
changes in the updated guideline of the American 
 Geriatrics Society and the British Geriatrics Society 
(29) a faller was defined as a person, who reported 
more than one fall during the 12-months period or had 
at least one fall with a fall-related injury. 70 out of 156 
patients in the CG were fallers (44.9%) compared to 73 
out of 222 (32.8%) patients in the IG. The odds ratio to 
be a faller was significantly lower in the IG compared 
to the CG (OR: 0.52, [0.29, 0.91], p=0.021). During the 

12 months, out of 658 falls, 479 telephone interviews 
provided further information on fall-related injuries. In 
the CG 59 of 156 patients reported at least one fall-
 related injury compared to 63 of 222 patients in the IG. 
The incidence rate for fall related injuries was signifi-
cantly lower in the IG compared to the CG (IRR: 0.66; 
[0.42; 0.94]; p=0.033). After adjustment for baseline 
differences in physical function the IRR for falls was 
0.68 [0.42; 1.22] and for fall related-injuries 0.79 [0.49; 
1.33]. Sensitivity analysis for the parameter “faller” 
was statistically not feasible. In this sensitivity analysis, 
only data from 350 of 378 patients could be included 
due to missing values in physical function. 

Patients in the IG showed small improvements in the 
Timed-Up-and-Go-Test, whereas patients in the CG 
required significantly more time (p=0.014). No sig -
nificant difference in time needed for the Chair Stand 
Test was found between IG and CG (p= 0.466). 
 Nevertheless, after 12 months in the CG 20 out of 114 
patients were not able to stand up from a chair five 
times compared to 12 of 184 patients in the IG. The bal-
ance performance in the mRomberg test significantly 
increased in the IG compared to the CG (p=0.037) 
(Table 3). At the beginning of the intervention, 100 of 
179 patients in the IG succeeded in all balance tests 
compared to 64 of 105 patients in the CG. After 12 
months, 115 of 179 patients of the patients in the IG 
and 54 of 105 patients in the CG performed all balance 
tests successfully. The fear of falling was significantly 
reduced in the IG (p=0.022, Table 3).

Discussion
The results of the PreFalls (Prevent Falls) study con-
firmed that the implementation of an exercise-based 
fall prevention program in the primary care setting 
(general practitioners), consisting of 16 weeks of group 
exercise in combination with an individualized home-
based training program, can significantly reduce the 
number of falls per individual, the number of fallers 
and the incidence rate of fall-related injuries in 
 community-dwelling older people with high risk of 
falls compared to those in usual care. 

During the 12-month trial period, 291 falls occurred 
in the intervention group and 367 falls were reported in 
the control group with a significantly lower incidence 

TABLE 2

Incidence of fall events during the 12-month period in the intervention group and the control group

*Faller; person with more than one fall per year or at least one injurious fall 
 CI, Confidence interval; IRR, Incidence Rate Ratio; OR, Odds Ratio; Intracluster-Correlation-Coefficient = 0.165

Falls, n (rate)

Faller*, n (%)

Fall–related injuries, n (%)

Intervention group
(N = 222)

291 (1.3)

73 (32.8)

63 (28.4)

Control group
(N = 156)

367 (2.4)

70 (44.9)

59 (37.8)

IRR/OR [95% CI]

IRR: 0.54 [0.35; 0.84])

OR: 0.52 [0.29; 0.91]

IRR: 0.66 [0.42; 0.94]

p-value

0.007

0.021

0.033
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rate of falls in the IG compared to the CG and a signifi-
cantly reduced odds ratio to be a faller. The benefits of 
PreFalls were more pronounced than the results of a 
12-month fall prevention program earlier described by 
Lord et al., who reported 31% fewer falls in the inter-
vention group. Nevertheless the adherence rate in that 
program was only moderate (29). A systematic review 
by Sherrington showed greater effects in intervention 
programs that focused on challenging balance exercise, 
individual targeted exercise (regarding intensity and 
type of exercise) and less walking (30). These aspects 
were included into the study design of PreFalls. Addi-
tionally, best practice recommendations for those at 
high risk for falls (small group sizes and closer super -
vision) were included (31). The results confirm that 
general practices are a promising setting in fall preven-
tion in older people. Primary care physicians have 
 direct access to elderly with high risk of falling, 
 providing contact to effective fall prevention for their 
patients. This strategy adds to the Cochrane review 
 recommendation (12).

Additionally, patients in the IG showed significantly 
better functional mobility assessed by the TUG com-
pared to the CG. A ceiling effect may be seen in CST 
and in mRomberg. In CST, patients with lower baseline 

levels may be unable to perform five chair stands ups in 
the follow-up (32). 

The high impact of physical performance on fall risk 
has been established during recent years (12). There-
fore, in addition to the improvements in the primary 
endpoint, the results in physical function confirm the 
positive effects of the conducted fall prevention 
 program. 

Concerns about falling are common in about 43% of 
community-living older people (6) and 16% of fallers 
reported to reduce their usual activity because of fear of 
falling (33). In our study fear of falling was signifi-
cantly reduced after 12 months in the IG. (6).

Limitations
In general, studies in a primary care setting have an 
 impact on study design, but significantly improve 
 applicability into the general care of patients. There-
fore, in order to implement an exercise program for a 
wide range of older people with high risk of falling, we 
included the “usual older patient” in a German general 
practice without further exclusion criteria. We cannot 
exclude that the physicians in the intervention group in-
cluded patients with better physical shape in contrast to 
the control group. Masking of participants was not 

TABLE 3

Fall Risk Assessment (Physical Function) and Fear of Falling

Data are presented as mean ± standard deviation and median (min–max)
 CI: Confidence interval; CST: Chair Stand Test; mRomberg: modified Romberg Test; TUG, Timed-Up-and-Go-Test

TUG 
(seconds)

CST 
(seconds)

mRomberg 
(seconds)

FES-I 
(points)

Intervention  
group

at baseline

N = 222

13.0 ± 5.5

12.0  
(5.5–40.8)

N = 214

17.4 ± 9.3

15.0 
 (7.0–90.0)

N = 222

25.3 ± 6.2

30.0 
 (2.0–30.0)

N = 203

25.2 ± 8.2

23.0 
 (16.0–58.0)

Intervention  
group

at 12 months

N = 181

12.1 ± 5.3

11.0  
(4.0–42.4)

N = 172

14.8 ± 6.4

13.4 
 (6.8–60.0)

N = 181

26.7 ± 5.3

30.0  
(10.0–30.0)

N = 167

23.4 ± 7.4

21.0 
 (16.0–49.0)

Control  
group

at baseline

N = 155

16.2 ± 8.4

14.0 
 (6.0–45.0)

N = 137

19.4 ± 10.1

16.7 
 (7.6–68.0)

N = 153

24.0 ± 7.9

30.0 
 (2.0–30.0)

N = 149

27.4 ± 9.8

25.0 
 (16.0–58.0)

Control  
group

at 12 months

N = 114

17.7 ± 12.6

13.5 
(5.0–92.0)

N = 94

17.1 ± 7.9

15.0 
 (8.0–49.0)

N = 107

24.1 ± 7.5

30.0 
(7.0–30.0)

N = 108

27.5 ± 10.3

25.0 
 (16.0–54.0)

Difference  
between groups  

[95% CI]

−2.39 
 [−3.91; −0.87]

−0.73  
[−2.60; 1.14]

1.70 
 [0.35; 3.04]

−2.28  
[−3.87; −0.69])

p-value

0.014

0.466

0.037

0.022
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feasible because half of the patients were allocated to 
usual care and, therefore were not enrolled in any exer-
cise intervention. Fall risk assessment was examined by 
trained staff members of the general practices 
 otherwise not involved in the study. 

Conclusion
This study shows that the general practice is an ideal 
setting for an exercise-based fall prevention program to 
prevent falls in community-dwelling elderly at risk. 
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KEY MESSAGES

● Falls and fall-related injuries are common in community-
dwelling older people and increase exponentially with 
age.

● General practitioners see these patients on a regular 
basis and can identify patients at risk for falls.

● Patients identified at high risk of falling should be offe-
red an effective exercise program including balance and 
progressive strength training.

● An exercise-based fall prevention program can signifi-
cantly reduce the number of falls per individual, the 
number of fallers and the incidence rate of fall-related 
injuries in community-dwelling older people with high 
risk of falls.
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eBOX 1

Further information about secondary outcomes
The Balance ability and mobility were assessed by the ‘Timed-Up-and-Go-Test’ (TUG). The participants were asked to stand 
up from a standard chair, walk a distance of three meters at a normal pace, turn, walk back to the chair and sit down (20, 22). 
A stopwatch was used to time the test (in seconds). Functional strength of the lower extremities and the dynamic balance 
 capability were measured by the ‘Chair-Stand-Test’ (CST). The patients were asked to complete five rapid chair rise cycles 
from a standard chair and the time required for the test (in seconds) was documented. The static balance measurement 
 (modified Romberg, mRomberg) was assessed using three measurements according to the ‘Short Physical Performance 
 Battery’ with the participants' feet side by side, in semi-tandem, and full tandem position. The participant was asked to stand in 
each position for ten seconds. The total balance time in all three tests was used for comparison (0 to 30 seconds) (23) as pre-
viously described (18). Fear of falling was assessed with the German version of the Falls Efficacy Scale-International (FES-I) 
(24), comprising 16 questions on demanding activities in daily living (1 = not at all concerned to 4 points = very concerned). To 
obtain the total score, the sum of points of all answers was calculated. Secondary endpoints were assessed by the general 
practitioners at baseline and after 12 months. 

eBOX 2

Further information on statistical analysis 
To take into account possible overdispersion in Poisson models, where the variance exceeds the mean parameter of the 
 distribution, the generalized linear mixed effects Poisson model was fitted with Monte Carlo Markov Chain (MCMC) methods in 
a Bayesian setup. Mean and variance parameter estimates in the employed model can technically be viewed as random and 
were estimated separately. This is comparable to assume a negative binominal distribution which also estimates a separate 
variance parameter. We applied this method, because of its advantage to fit a model that accounts on the one hand for the 
clustered structure and on the other hand for overdispersion in count data. Because the number of returned falls diaries, 
 collected monthly, differed between individuals, all analyses of numbers of falls were adjusted accordingly. Per considered 
 secondary outcome measure (faller, fall-related injuries, TUG, CST, modified Romberg, FES-I) a three level linear mixed ef-
fects model for continuous normally distributed outcomes was determined for analysis with patients nested in general practices 
and measurements nested in patients and time and intervention group as crossed experimental factors with two measurement 
occasions and two groups. Analyses were based on available cases, missing values were not replaced. Data were analyzed 
with R environment for statistical computing (R Foundation for Statistical Computing, Vienna Austria) and SPSS (SPSS Inc., 
Chicago, Il., USA).
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eTABLE 1

Further information about the PreFalls Intervention Program

*1 Progressive upper and lower body strength exercises and stretching exercises with increasing levels of difficulty
*2 Functional training included e.g. getting up from the floor after a fall
*3 Addressing misconceptions about fall risk, attitudes about falls, thoughts and concerns about falling, negative and positive thinking patterns, and potential 

 environmental fall hazards
*4 Training manual describing safe home exercises

The exercises were performed mostly in the standing position without additional equipment. After four weeks the patients were asked to add an unsupervised 
 session per week (12 sessions in all) according to a booklet with written information and images on how to perform the exercise at home, as well as safety issues.

Main intervention components

Strength training *1

Challenging balance training 

Functional training  *2

Gait training

Body awareness

Fall risk education *3 

Heimtrainingsprogramm *4

Month
1

2

2

1

1

Month
2

2

2

1

1

1

Month
3

1

2

1

2

Month
4

1

2

1

1

Total

6

8

1

2

2

3

2

eTABLE 2

Fall-related injuries

Fracture

Concussion

Abrasions

Lacerations

Contusions

Other injuries (e.g. meniscus injury)

Intervention group
(N = 222)

2.9%  (n = 7)

0.4%  (n = 1)

4.6%  (n = 11)

5.5%  (n = 13)

26.9%  (n = 64)

2.1%  (n = 5)

Control group
(N = 156)

4.1%  (n = 10)

0%  (n = 0)

6.6%  (n = 16)

4.1%  (n = 10)

24.4%  (n = 59)

0.4%  (n = 1)




